




















NICKEL ALLOY STEEL FORGINGS 


Larger than 4 inches in diameter or equivalent section 


Uses 


steels for 


large shafts, turbine motor and generator 


Forged alloy are employed 
drums, gears, flywheels, pressure chambers, 
die blocks, Diesel engine parts, locomotive 
rolls and 


parts of steel mills, steam-hammer piston 


forgings, axles, extrusion dies, 


rods, hydraulic press rams, etc. In general, 
large forgings of this kind are used for parts 
of heavy machinery where strength and 
toughness, high impact and fatigue resis- 


tance and reliability are required. 
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Comparison of Normalized Nickel Steel 
and Carbon Steel Forgings 


Properties 
Large forgings vary in shape and in 
size, and to attempt roughly to classify them 





T ype Carbon | Manga- | Nickel 
- nese 
3% Nickel : 0.13-0.50 0.40-0.80 Min. 3.00 
2.5% Nickel 0.18-0.35 | 0.60-0.90 | Min. 2.50 
Nickel-Chromium 0.25-0.45 | 0.40-0.80 | 2.75-3.50 | 
; 
Nickel-Chromium 0.28-0.42 | 0.40-0.70 | Min. 1.2 
Nickel-Chromium 0.25-0.50 | 0.40-0.80 | 2.75-3.5 
Nickel-Chromium 0.20-0.45 | 0.40-0.80 | Min. 4.5 
Nickel- Molybdenum 0.25-0.40 | 0.60-0.90 | 2.00-3.00 
Nickel-Chromium-Molybdenum | 0.25-0.40 | 0.40-0.80 | 2.00-3.00 
Nickel- Vanadium 0.18-0.45 | 0.60-0.90 | 1.75-2.25 
Nickel-Chromium- | 9 9.0 70 | . os 4-76 
Molybdenum-Vanadium 0.25-0.70 | 0.40-0.80 | 1.25-1.75 








Chro- Vana- 


| Molybde- 














mium | num | dium Remarks 
General structural, for strength 
and toughness. 
Intended for normalized forgings 
0.60-0.95 | Heat treated usually by quench 
and temper. 
Min. 0.70 | Slightly lower properties. 
1.25-1.75 For higher tensile values. 
1.25-1.75 “Krupp Analysis” for very hich 
; tensile values. 
Min. 0.30 Suitable for normalizing or 
quenching. 
0.60-0.95 | 0.30-0.60 Suitable for normalizing or 
; quenching. 
Min. 0.15] Suitable for normalizing or 
quenching. 
0.50-1.00 | 0.20-0.30 


Min. 0.15 |High values. 








Phosphorus and Sulphur usually specified under 0.045% 


Table Il. Nickel Alloy Forging Steels 


by size necessarily results in generalization 
The purchaser may reasonably expect higher 


| properties than are guaranteed, unless his 





forgings are extreme in size or intricacy. 


Table I 


forgings, specifications which are considered 


gives, for large nickel alloy steel 


standard; the properties which may reason- 
ably be expected from what might be called 
the “average” of each group; and concrete 
examples of properties which have actually 


been obtained in practice. 


Manufacture 
It is usually specified that the steel may 
be made by any process—acid or basic open- 
hearth, acid or basic electric furnace. Each 
process has some advantages and there is 
not an overwhelming argument advanced for 
The electric furnace, however, 


any one. 


does not contribute a large tonnage, due 

































































| Elongation in 2° Reduction of | REASONABLE EXPECTATION 
Min. % rea - —__—— 
Type Treatment | Size Tensile Elasti Elon- | Red. 
Strength Limit Inverse Min, Inverse | Min. Tensile Elastic ed. of 
Ratio % Ratio | %&% Strength Limit tion Area 
5 Te 1,800,000 2,800,000 
Carbon Annealed up to 8° dia 75,000 Str. Tens. Str 20.0 | Tens. Str 33.0 75— 78,000 40-43,000 | 25.0 | 47.0 
5 Ten 
Carbon Annealed 8*-12" dia j 75,000 Str 1,725,000 19.0 | 2,640,000 | 31.9 
5 Tens 
Carbon Annealed 12°-20" dia 75 000 Str 1,650,000 | 18.0 | 2,400,000 | 29.0 
Carbon QaT up to 4*%-2" Max. Wall 90,000 55,000 | 2,100,000 | 20.5 | 4,000,000 | 39.0 | 90- 95,000 55-60,000 | 23.0 | 45.0 
Carbon QaT 4°-7" 314" Max Wall 85,000 50,000 | 2,000,000 | 20.5 | 3,800,000 | 39.0 
Carbon QaT 7°-10" S* Max. Wall 85,000 | $0,000 | 1,900,000 | 19.5 | 3,600,000 | 37.0 
Carbon QaT 10°-20* 5*-8" Max, Wall | 82,500 | 42,000 | 1,800,000 | 19.0 | 3,400,000 | 36.0 
Carbon Normalized | 10°-20° dia | 83,000 45,000 22.0 35.0 | 75- 85,000 40-45,000 | 23.0 | 43.0 
3% Nickel Annealed | up to 12° dia 80,000 | 50,000 | 2,000,000 | 22.0 | 3,600,000 | 40.0 80- 90,000 50-55,000 | 25.0 | 47.0 
3% Nickel Annealed | 12°-20° dia | 80,000 50,000 | 1,900,000 | 21.0 | 3,400,000 2.0 
Low Carbon | Normalized | 10-20% dia 80,000 55,000 27.0 | S¢.2 |. 88. 90,000 57-65,000 | 28.0] 52.0 
2.5% Nickel 
1% Nickel QaT up to 4°-2" Max. Wall | 100,000 | 79,000 | 2,200,000 | 20.0 | 4,500,000 | 41.0 | 100-110,000 70-80,000 | 23.0} 45.0 
1% Nickel QaT 4°-7" 344° Max. Wall | 100,000 65,000 | 2,100,000 | 20.0 | 4,300,000 | 41.0 
3% Nickel QaT 7*-10" S* Max. Wa 95,900 | 60,000 | 2,000,000 | 20.0 | 4,100,000 | 41.0 
3% Nickel Q&T 10°-207 5°-8" Max. Wa £5,000 | 55,000 | 1,900,000 | 20.0 | 3,900,000 | 41.0 
3% Nickel Normalized | 10°-20° dia. 90,000 | 60,000 22.0 40.0 | 90- 95,000 60-65,000 | 25.0 | 456 
*Ni.-Cr. Type K | Q&T 4*-7* dia. 314” Max. Wall] 90-110,990 | 65,000 20.0 50.0 
*Ni.-Cr Type K | Q&T 7°-10° dia. S*” Max. Wall 90-110,000 | 65,000 20.0 50.0 
*Ni..Cr Type K | Q&T 10*°-20*% dia. 5-8" Max. 
Wall 85-105,000 | 60,000 20.0 50.0 
NiCr. TypeL | Q&T 4°-7* dia. 3'4” Max. Wall | 100-120,009 | 75,000 20.0 50.0 
*Ni.Cr. Type L | Q&T 7°-10" dia. 5° Max. Wall | 100-120,000 | 75,000 | | 18.0 45.0) 
*Ni-Cr. TypeL | Q&T 10°-20" dia. 5-8" Max 
Wall 95-115,000 70,000 | 18.0 45.0 
*Ni Cr. Type M | Q&T 4°-7* dia. 34%" Max. Wall 110,000 85,000 16.0 4s ¢ 
*Ni.-Cr. Type M QaT #10" dia. 5° Max. Wall 100,000 75.000 | is .0 45 ¢ 
*Ni-Cr. Type M | Q&T | 10°-20° dia. S-8* Max { 
Wall 100,000 0,000 | 18.0 4s 
| 











Table |. Specifications and Properties of Nickel Alloy 


*Note: 
types. 
Society for Testing Materials (A18-27). 


In the accompanying table of specifications, certain steels are designated 
This is in conformance with the specifications for carbon and allov 
Their compositions are not specified. 


Steel Forgings* 


ties can be obtained from the nickel-alloy steels listed above. 


— ua on 
steel forgings of the American 
The required physical proper- 


_ before delivery. 


to the comparatively small size of most 
clectric furnaces. 

Whenever possible, forgings should be 
axially bored. There is a fourfold reason 
for this. The physical properties are bene- 
fited by the increased rate of cooling; the 
material at the axis is not particularly valu- 
able from an engineering standpoint as the 
stresses are lowest here; the metal which is 
inherently the poorest is removed and th: 
resulting bore affords an opportunity fo 
internal inspection which is very desirabl 


Heat Treatment 
All large forgings should be heat treated 
The treatments used ar 
the three standard ones of annealing, nor 
malizing and quenching and tempering, bu! 
it is imperative that consideration be give: 
to the masses involved and stresses set ur 
For very large forgings, say forty inches i: 
diameter or equivalent section, the normal 
izing treatment is generally the only on 
used. To break up ingotism the heat treat 
er often resorts to a high temperature nor- 
malizing treatment, usually between 1800 


and 2000 degrees Fahr. and of lon 
duration. 


Nickel lowers the critical ranges of th 
steel to which it is added. This is advanta 
geous as there is less liability to increased 
grain growth at the lower heating tempera- 
tures and also less liability to warpage and 
internal stresses on quenching. Nickel stee!s 
are not injured, but improved, by long soak- 
ing in the critical range. 


Sources of Supply 
Large nickel alloy steel forgings are regu 
larly produced by leading manufacturers 
who are ready to assist in the selection of 
compositions best suited to meet particular 
requirements. If the improved properties of 





nickel alloy steel forgings are of interest to 
you we shall be glad to put you in touch 
with established sources of supply. 








THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 


Miners, refiners and rollers of Nickel. Sole producers of Monel Metal 
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EDITORIAL COMMENT 


Standing Room Only 


ITH 400 to 500 in attendance at the annual 

Opening Meeting of the Metallurgical Advisory 

Board at Carnegie Tech. in the fall, and “‘stand- 
ing room only” available both at the morning “high 
brow” session and the afternoon steel-making session, 
industry again showed its interest in the work. There 
was reason for this attendance, since good work was 
clearly presented. Herty, Mehl and Krivobok are among 
our very best speakers on metallurgical subjects, and 
always present even a complicated subject in the sim- 
plest possible terms. Then, too, there is an informality 
in the presentation of progress reports as contrasted 
with formal reports of finished investigations, that cre- 
ates an atmosphere that is pleasing to the audience. 


The work reported was an interesting combination of 
investigations in pure science—on very pure Fe-Mn-C 
alloys, and on segregation of ferrite and cementite from 
austenite—with no special or direct commercial aim, and 
of those in engineering metallurgy—on deterioration of 
18-8 at high temperatures and on deoxidation of steel, in 
which the problems are commercial ones and pressing 
ones at that, and in which the attack is primarily from 
the engineering point of view, though it may and does 
involve going back as far into pure science as may be 
1ccessary to bring out the unknown but needed basic in- 
formation. 


- 


It is interesting to note that the pure science work is 
supported by Carnegie Tech. through its Bureau of 
(etallurgical Research, the 18-8 work was a by-product 
of instruction in research methods in the Graduate 
-hool, and the deoxidation work is directly supported 
by industry through the Metallurgical Advisory Board. 

Chis is a sane distribution, since pure research is essen- 
tially the duty of educational institutions, instruction 
ould have the balance between pure science and com- 
mercial application that was shown in the work on 18-8, 
and industry ought to handle its own operating problems 
as is the case in the work on deoxidation. 

We were interested when Dr. Johnston read Dr. 
Bain’s suggestions on certain extensions of the work 
on segregation of cementite and ferrite from austenite 
that would tie in directly with some commercial prob- 
lems. He evidently recognizes the attempts of the 
pure scientist to aim his work at the elucidation of 
fundamental problems that arise from commercial needs. 
That the set-up for the work of the Bureau of Metal- 
lurgical Research includes people like Dr. Johnston who 
can and do see the intimate connectior between high- 
brow work and commercial problems, is also just as it 
should be. 

Dr. Speller and the rest of the Metallurgical Advisory 
Board should be gratified with the progress of Dr. Herty 
and his associates in 1932. Although working on a re- 
duced budget, without the financial support of, or the 
use of the facilities of, the Bureau of Mines which they 
had up to 1982, they produced the usual output both in 
quantity and quality. Perhaps the most pleasing thing 
of all was the testimony of several who discussed the re- 
ports, that by the use of the deoxidizers advocated by 
Herty for quality’s sake, they had cut their costs. 

This fact, plus the interest and enthusiasm shown at 
the meetings and the dinner which followed augurs well 
for the continuation of the work, though the work of 


a 


fr 


‘2 


the Finance Committee is no sinecure just now. How- 
ever, we may safely class the Physical Chemistry of 
Steel Making among the outstandingly successful co- 
dperative projects in metallurgical research. 

There are other codperative projects of importance in 
operation or in prospect, and those interested in them 
might well study the method of operation that has worked 
so well in this case.—H. W. GiLierr 


© @ 


READERS’ COMMENT 





Steel in the Light of the 
Precipitation Theory 
By ALBERT SAUVEUR 


I am much gratified that my short article in the August 
number of “Metals and Alloys” under the title, “Steel in the 
Light of the Precipitation Theory,” should have induced Mr. 
Roy M. Allen and Messrs. R. G. Guthrie and J. H. Comstock 
to write the important contributions to the subject published 
in the October issue under their respective headings: “The 
Precipitation Theory of Steel Hardness,” and “On the Forma- 
tion of Lamellar Pearlite.” The wish that my remarks would 
result in constructive criticisms has thus been fulfilled, and it 
is hoped that others will take part in this discussion. 

Admitting with Mr. Allen the probability that atomic car- 
bon rather than molecular FesC is in solid solution in y-iron, 
I find no great difficulty in conceiving the precipitation of the 
carbide as immediately following its formation, either leisurely 
when y-iron transforms to a-iron on slow cooling at some 700°C. 
or very rapidly on quenching at some 300°C. 

It is indeed interesting that Mr. Allen should revive the 
diamond theory of the hardening of steel. That under suitable 
conditions of temperature and pressure diamonds of micro- 
scopic size can be produced in highly carbonized alloys can 
hardly be denied. We have only to recall the work of the great 
French chemist, Moissan, who in the latter part of the 19th 
century succeeded in producing some very small diamonds. 

The theory was advanced by some that the hardness of 
quenched steel was due to the presence of numerous fine dia- 
mond particles produced in the quenching bath. In his book, 
“The Metallurgy of Steel,’ published in 1890, the late Prof. 
Henry M. Howe refers to this theory in the following words: 

This explanation (the diamond theory), hardly competent 
to explain a single phenomenon of hardening and utterly im- 
compatible with many of them, merits notice solely because 
its discussion and even commendation by those who should 
have gauged it better has given it fictitious value. Briefly 
sudden cooling has been supposed to harden steel by con- 
verting its carbon into diamond, It is certain that hardened 


steel does not contain diamond, because none is found in the 
residue from dissolving it, even in dilute acids. 


It is evident that as conceived the diamond theory was quite 
untenable. In those days hardening through the dispersion of 
a solute in submicroscopic particles had not been suggested. 
Considered from this new point of view, as Mr. Allen does, the 
diamond theory assumes a different aspect. 

Mr. Allen argues that when austenite transforms, carbon 
in the form of submicroscopic diamond may be dispersed as 
well as carbide particles and may contribute to the hardness 
of quenched steel. Seeing that microscopic diamonds may be 
obtained in iron-carbon alloys, it would not be justified to 
claim that submicroscopic diamonds cannot exist. Indeed it 
is more logical to infer that the microscopic dimension must 
of necessity be preceded by the submicroscopic dimension, that 
in the growth of crystals the submicroscopic stage must precede 
the microscopic stage. 


(Continued on Page 269) 
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RDINARY household irons, although created and 

devised for strictly useful purposes, are under- 

going many changes, and of these changes, style 
is probably one of the greatest. It seems a far cry from 
the metal industry to style trends and modes, but the 
manufacturers have found that women appreciate beau- 
ty in irons as well as in clothes and other accessories. 
Industry in the past has been slow to realize this and 
the improvements made on the household appliances 
were, in the main, generally of a scientific nature. An 


iron was simply an iron—an object of use—and very 


little concern was given to its appearance. 

However, “the old order yieldeth to the new” and now 
ve have beautiful gleaming irons that are a credit to any 
production put out by manufacturers for practicability 
























Fig. 1. (above) Four Wheel Automatic 
Grinding Machine. Fig. 2. (center) Spe- 
cial Drilling & Tapping Machine. Fig. 3. 
(bottom) Drill & Counter Bore Machine. 


as well as beauty. This change in 
appearance has been made largely 
by the improved processes in metal 
finishing and the increased efficiency of 
automatic finishing equipment. The develop- 
ment of machines and the standardization of pro- 
cesses and material have changed the problem of manu- 
facturing irons from an art to a science with the result 
that a high quality finish demanded by the public has 
been reduced to a minimum cost. 

The parts requiring finish on the electric iron consist 
of a cast iron base, a cold rolled steel cover, front and 
rear handle straps, heel rests, rivets and handle bolts. 

The first operation in finishing the iron base is to 
grind 0.015 inches of material from the top of the base 
to provide a flat surface for the element and cover on 
a specially built circular grinding machine. The machine 
is loaded and unloaded by one operator and the bases 


*Superintendent, Westinghouse Electric and Manufacturing Company, 
Mansneld, Ohio. 
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METAL FINISHING 


By CLARENCE |, 


pass under four wheels, 9 to 14 inches in diameter, by 
51% inch faces and 1% inch arbors; one 10 grit, one 24 
grit, one 36 grit and one 60 grit. The maximum produc- 
tion of the machine is 30 pieces per minute. 

From this operation the bases pass over a conveyor to 
a special drilling and tapping machine, which drills and 
taps eight holes at one time and has a maximum capacity 
of 10 parts per minute. The machine is equipped with a 
cam operated fixture which is manually loaded and auto 
matically unloaded. 

The drilling and tapping operation required consider 
able development as it was necessary to drill and tap a 
hole in the iron bases that would have 4 full threads, and 
not drill through the bases which is less than 4% inch 
in thickness. High speed steel taps with practically no 
lead were found satisfactory for the operation. It was 
necessary for the foundry to reduce their tumbling opera 
tions to a minimum to prevent dubbing off of points as 
this would cause irregular location of bases in the drill 
ing and tapping fixtures. This, in turn, would have mad 
it impossible to automatically grind edges of casting: 
accurately, as the succeeding operations are located fron 
pins that fit in drilled and tapped holes of the iron bases 
Next the base is dropped on a belt and is conveyed 
to tote boxes on gravity conveyor lines which delive: 

them to a battery of dise grinding machines 
These machines are equipped with specia 
rotating fixtures which are cam actuated 
and are capable of grinding 3 differen 
radii on each side of the iron base a 

a 58° angle with bases located over 
pins in drilled and tapped holes 
The fixtures also oscillate fron 

to back in order to give even wea 
on the grinding dise face. Th 
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G] of ELECTRIC IRONS 


L, 


VAN DERAU*“ 


first 2 grinders are right and left hand and the disc used 


polishing operation on edges. On this machine a 120 grit 
disc, 30 inches in diameter, 14 of an inch thick, having 
an 8 inch center opening is used. Grease stick is used 





























is 12 grit, 30 inches in diameter, 14 inch thick, with an as a polishing lubricant on this disc. The production of 
. 8 inch opening in the center. these machines is 10 iron bases per minute and from 
It required a period of almost two years to secure a 0.025 to 0.035 inches of iron is removed from the edge 
0 grinding disc that would grind edges satisfactorily and on the two grinding operations. 
1 economically. The first disc used would turn out approxi- The next operation on the iron base is to grind the 
y mately 500 iron bases, then due to the wearing off of back on an 18 inch dise grinding machine which has a 
a rough surfaces of the disc, and the heat generated, discs special holding fixture. The irons are conveyed from one 
) would come loose from the steel mounting plate. This machine to the other by gravity conveyors throughout 
was overcome by having the supplier perforate the disc all grinding operations. From the grinding operations 
while in the unvitrified state. These perforations had the in goes to a three station boring machine where 
. ere peig baked waffle and provided space in the the thermostat hole is drilled and counter bored. 
d dise for iron and abrasive dust. That, in turn, was thrown oie. 7a cs 
it ;, : he irons are then loaded on a booster and delivered 
h out by centrifugal force of the rotating disc, after leav- 
0 ing the point of contact of the iron base to the dise, and 
s overcame the abnormal heating of the disc, making it 
possible to grind from ten to fifteen thousand iron bases 
s mn a single disc. 
It was also found that it was not practical to grind 
\ more than 10 bases per minute as the higher speed 
rs would cause small cracks in the edge of iron base, any 


vhere from 1/16 to \% inch in length, that did not show 
p until the final operation of plating and buffing. These 
d racks, having the appearance of fine hair lines, were 
aused by the abnormal heating up of the. edge of the 
S ron bases during the grinding operation, and were 
a articularly troublesome on hard chilled cast- 
( ngs. It was necessary to have the foundry 
n egulate the time of shaking out the 
a astings from their sand molds to 
vercome the irregular chilled sur- 
: aces of castings. The bases then 
n sass to another right and left 
1 ind machine for fine grinding 
» reduce time of final hand 





Fig 4. (above) Ten Wheel Polishing Ma- 
chine. Fig. 5. (center) One Hundred Ton 
Draw Press. Fig. 6. (bottom) Trimming 
Press. 


to the loading end of a base 
bottom grinding machine of the 
10 wheel tandem type which has a 
capacity of 30 pieces per minute. Each 
grinding or polishing wheel is driven by 
its own individual motor of from 71% to 10 
horsepower. The pressure and amount of cut of the 
wheel on the iron base is regulated by spring tension and 
individual*ammeters connected to each motor. The iron 
bases are loaded on an 8 inch belt equipped with jig 
attachments and pass under four 10 grit wheels, two 
Bia ce At 24 grit wheels, two 36 grit wheels and two 60 grit wheels. 
Benne § The wheels are of silicon carbide and bakelite types, and 
range in size from 14 inches to 9 inches in diameter. 
They have a 51% inch face and a 1%4 inch arbor hole. 





This grinding operation removes from .025 to .035 inches 
of cast iron from the bottom of the iron bases. 

Several thousand dollars was spent in developing 
grinding and polishing wheels for this machine for grind- 
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lem to deal with on almost all continuous automatic 
grinding machines when using the dry process of 


grinding. 


After the grinding »peration the bases are loaded in 
tote boxes and conveyed around the back of the machine 
to the loading end. This provides for storage and neces- 
sary cooling time between grinding and polishing opera- 
tions. The wheels are then changed from grinding to 
compressed canvas polishing wheels which are 16 inches 
in diameter, 514 inch face and are set up with emery 
and glue ranging from 80 grit to 160 grit. Fast cutting 
artificial grit is used on 80 and 120 grit wheels. The 140 
and 160 grits are of the dull cutting Turkish emery, as 
a fast cutting fine emery required excess buffing to cover 
wheel marks that would show through in the final buffed 
iron bases. 

Grease stick and 180 
grit emery cake are 
used as polishing com- 
pounds. The conveyor 
belt on the machine is 
equipped with oscillat- 
ing fixtures to break 
up grinding and pol- 
ishing abrasive marks. 
After this polishing 


Fig. 7. (above) Truing & Cleaning 
Machines. Fig 8. (center) Nickel 
Plating Racks. Fig. 9. (bottom) 
Nickel Plating Tanks. 


ing and polishing iron 
bases. Machine pressed 
10-24 and 36 grit 
wheels were found very 
unsatisfactory, and it 
was necessary for 
the supplier to make 
up wheels in which 
sawdust was mixed 
with the abrasive and 
bond and then hand 
puddled to prevent 
getting a wheel that 
was too compact. This 
type of wheel is very 
porous after the firing 
operation, as the saw- 
dust burns out, leaving 
the wheel in a honey- 
combed condition; 
thereby permitting air 
to circulate through 
the wheel and over- 
come the abnormal 
heating and breaking 
of grinding wheels. 
This also overcomes the tendency for grinding wheels 
to glaze over as the iron and abrasive dust is pressed 
into the recesses of the wheel, which, in turn, is thrown 
out by centrifugal force after leaving point of contact of 
wheel and iron base. The 60 grit Bakelite type of wheel 
proved far superior to the silicon carbide type of wheel 
as it left a much finer abrasive mark in the iron casting 
and did not heat up as much as the silicon carbide type, 
although it was more expensive. 

It was necessary to standardize the grades of the 
various grit wheels to a range of from K to P of the 
Norton Company’s standard for hardness of wheels. 
The heating of wheels encountered on this machine are 
caused by the almost continuous grinding operation; 
whereas a hand operator is generally off his wheel as 
much time as he is grinding on the wheel. This idle time 
permits air cooling of his grinding wheel and is a prob- 
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operation the bases 
are loaded into tote 
boxes and conveyed by 
gravity to the hand 
polishers who finish 
the sides and remove 
sharp edges at the 
junction of the side 
and bottom of the base. 
These operations are 
performed on com- 
pressed canvas wheels 


set up with 120 to 160 grit emery. The bases are de- 
livered from the hand polishers over gravity conveyors to 
an inspection station where they are gaged and inspected 
for defects prior to plating. 

Dise type of muslin or canvas polishing wheels were 
found very unsatisfactory as every ply or section of disc 
type wheel would show up in the finished iron base, 
giving the appearance of hills and valleys. It was found 








that the compressed canvas type of polishing wheel will 
remove this defect as the polishing is done on the flat 
side of the canvas cloth instead of the edges. It was 
found that the ordinary compressed canvas wheel with 
side plates on each side, that are commonly used on 
hand polishing operations or slower types of polishing 
machines with wheels of smaller width, were not strong 
enough to stand up in service on this machine, as the 
wheels would assume a concaved position when in contact 
with the iron base under the heavy spring pressure, and 
after leaving the point of contact, it would assume a 
convexed position, causing the irons to come off the 
machine with convexed and concaved surfaces. It would 
also cause the glued segments of the wheel to separate 
and throw themselves out of the steel retaining plates 
by centrifugal force. This trouble 
was overcome by having the supplier 
of this type of wheel reinforce the 
center face of the wheel with two ad- 
ditional steel plates. This reinforce- 
ment made the wheels cost three 
times as much, but proved to be more 
economical as they will last several 
years in service, against a few hours 
for the standard type. 

The physical and chemical tests 
for the iron base castings worked to 
by the foundry are: 


Physical 
ransverse 2930 Ibs. on 1.253” diameter bars 


Chemical 


Silicon . Ese 
PINE ~ sdicntptinatinntiniatingenie —_ 
Phosphorus  ..... ion oe 
Manganese ..... a 
2 ORE ASS ; .48 
Graphitic Carbon 3.09 
Total Carbon . 3.57 


The covers which are made of deep 
drawing, cold rolled steel are of the 
following physical characteristics: 


Olsen .440 - .460 
Rockwell B 50-B 


55 





Fig. 10. (above) Automatic Chromium Plating Ma- 
chine. Fig. 11. (center) Chromium Plating Rack. Fig. 
12. (bottom) Iron Assembly Conveyor. 


Elongation on 5” long, 4” wide— 
Straight specimen 

Longitudinal Minimum 28% 

Transverse Minimum 24% 


They are first blanked in a die and 
then formed in a 100 ton draw press. 
In one operation this press runs at 
a speed of 20 strokes per minute and 
is equipped with air cushions and a 
delivery conveyor belt that takes the 
covers to the trimming press. The 
covers are trimmed in a shimmy die. 
After the trimming operation, handle 
strap and clamping bolt holes are 
pierced and heat graduations for the 
thermostat control are stencilled in 
a compound die. Then the covers are 
loaded into tote boxes and delivered 
by conveyor to hand polishers who 
polish them on a compressed canvas 
wheel set up with 160 Turkish em- 
ery and glue. They are then brushed 
on a circular tampico brush using 180 
emery cake as a polishing compound 
in order to remove abrasive scratches. 
After polishing, the covers are de- 
livered by gravity conveyor to an 
inspection station where they are in- 
spected for material and polishing 
defects prior to the plating operation. 


As there is always one side of a 
sheet of cold rolled steel more free 
from pits and material defects than 
the other side of the steel, sheets of 
steel are inspected by the incoming 
raw material inspector and striped, 
using a tube approximately 10 inches 
long, 1 inch in diameter, with a felt 
cork inserted in lower end and regu- 
lar cork in top which is filled with a 
dye solution made up to the follow- 
ing formula: 


Lacquer Thinner... vem? So 
Clear Lacquer. 15% 
Aniline Dye ; 10% 


Various colors indicate the differ- 
ent suppliers, leaving red aniline 
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color as a mark on questionable steel. This stripe is put 
on by the incoming raw material inspector by simply 
drawing his tube of dye from end to end on the selected 
good side of the steel. This mark indicates to the press 
operators the proper side to throw blanking burs and 
makes it possible to always turn the good side of the 
steel out where the final high finish is required, and has 
made it possible, with the aid of careful handling in the 
press shop, to reduce polishing operations from three 
wheels to one wheel, and has increased production from 
80 pieces per hour to approximately 100 pieces per hour 
in the polishing operation. 

All polishing and grinding wheels used in the pre- 
ceding finishing operations come from a laboratory con- 
trolled glue room equipped with special truing and 
cleaning machines. 80 pounds of high pressure steam 
and centrifugal force is used to clean off old heads of 
glue and emery prior to re-setting wheels with glue and 
emery. 

This method of cleaning, dressing and setting up of 
polishing wheels has proven very economical as very few 
polishing wheels are worn out by the polishing opera- 
tion, but are worn out by the polisher using a file or 
piece of pipe to remove old heads of emery, glue and 
polishing grease that penetrate into the fabric of wheel. 
No polisher can clean a wheel using this method without 
removing some of the fabric and consequently a working 
face becomes smaller in diameter and goes to the scrap 
pile prematurely. However, if high pressure steam is not 
available, the steam cleaning of wheels will not be satis- 
factory as low pressure steam contains too large an 
amount of water and will cause the glued segments or 
plies of cloth to come apart. 

A speed of 2200 r.p.m. has proven satisfactory for 
wheels ranging in size from 10 inches to 16 inches in 
diameter. The speed should be increased for wheels of 
smaller diameter in order to throw off glue, emery and 
greases to prevent penetration into glued sections of 
wheels. 

Wheels cleaned by the above methods will last from 
five to ten years in service as against a few weeks or 
months when set up by the polisher. 

Glues ranging in price from $.15 to .80 per pound 
have been tried out on automatic polishing machines and 
it is more economical to use a high grade hide and sinew 
glue, as we have found that on the iron bases as high 
as 16 wheels set up with cheap glue were required; 
whereas, from three to five wheels were required to do 


the same given amount of work using the better grade 
of glue. 


The glue is soaked in a definite amount of water (8 
lbs. glue to 11 lbs. of water) for approximately 15 hours 
after which it is heated in a jacketed steam cooker where 
it is dissolved and flows into a thermostatically controlled 
steam heated reservoir at a temperature of 180°F. From 
this reservoir, glue is drawn off into quart containers and 
placed in a thermostatically controlled hot water table 
at a temperature of 170°F. Individual cans of glue 
and brushes are provided for each of the various grades 
of emery used. The emery containers are steam heated to 
eliminate the possibility of the glue being chilled by 
cold emery. 


Large wheels used on automatic polishing machines 
are set up on a wheel setting machine and all wheels are 
allowed to dry for a period of not less than 12 hours 
before using. For difficult polishing operations the wheels 
are dried in an oven at a temperature of 180°F. for a 
period of at least 12 hours. 

Handle str<zps and heel rests are made of cold rolled 
steel in cam actuated dies. They are then delivered by 
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conveyor to the plating department where they are bur- 
nished in hard maple lined steel burnishing barrels. The 
barrels are loaded with parts, together with 14 inch steel 
balls and 3 pounds of neutral soap, and burnished for a 
period of 12 hours. 

All of the various parts to be plated, including the 
polished bases and covers, and the burnished handle 
straps and heel rests are racked on their respective 
racks. They are then cleaned in an emulsified soap solu- 
tion which is as follows: 

Tri Sodium Phosphate 


1.5 oz 
Caustic Soda 1.5 ’ 
Soda Ash > eas 
Sodium Metasilicate 84 ’ 
Bentonite Clay 06 ” 
Fatty Acid as Soap 9 
Rosin 3 
Total 6 Oz. 
Water 1 Gallon 


then given a water rinse and electro-cleaned in an alka- 
line copper cleaner of the following formula, using 6 
volts, direct current for approximately 1 minute: 


Tri Sodium Phosphate 2 OZ. 
Soda Ash mo 
Caustic Soda .56 
Powdered Rosin .02 
Bentonite Clay .02 
Sodium Cyanide 1 
Copper Cyanide eo 
Water 1 Gal. 


and rinsed in water and placed in the moving cathode 
nicke] plating tanks where they are allowed to remain 
until a deposit of .001 inches of nickel is obtained. (This 
generally requires 1 hour to*l hour and 15 minutes of 
time. ) 

The current density for nickel plating averages 12 
amps./ft.* at 314 volts. The formula for the nickel solu- 
tion is: 


Nickel Ammonium Sulphate 10 Oz. 
Nickel Sulphate 10 
Sodium Chloride { 
Boracic Acid 4 
Magnesium Sulphate Pe 
Water 1 Gal. 


The plating processes are laboratory controlled in 
order to maintain a soft deposit free from pitting and 
peeling defects suitable for easy buffing and adherent 
enough to stand up under stencilling operations that are 
put on the iron cover in the finished state. 

The factors of the nickel solution that require accu- 
rate control are: 


Factors Value Analysis 

Ph Daily 6.2 to 6.4 
Nickel Content 3.56 Oz. Weekly 
Chlorides 3.5 to 4 Oz. Weekly 
Boric Acid 3.5 to 4 Oz. Weekly 
Magnesium Sulphate 4 Oz. Weekly 


Water 1 Gal. 

All plating factors such as current density, plating 
time and temperatures are standardized and placed on 
master route sheets and in process specifications that 
covers the operators activities. 


A new nickel solution made to the above formula will 
have a pH of 5.6 to 5.7 and requires ammonia to raise 
the pH from 6.2 to 6.4, after which a small addition of 
30% Hydrogen Peroxide is used daily to maintain an 
operating pH of 6.2 to 6.4. By accurate controlling the 
pH values of the nickel solutions daily, it is possible to 
practically eliminate all pitting and peeling of nickel 
deposits. The other factors of a nickel solution are not 
as sensitive and only require weekly analysis and addi- 
tions of chemicals to bring them back to their original 
formulas. 

99% rolled depolarized nickel anodes are used as a 
source for replenishing the metallic nickel content of the 
plating solutions, and even though the depolarized 
anodes cost approximately 2¢ more per pound, they have 
proven themselves to be more economical as it is only 
necessary to filter the plating solutions twice a year as 
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against filtering monthly when using the other types of 
anodes. 

This means a saving of approximately $4000 on lost 
solution and filtering labor on eight 1700 gallon tanks 
per year in addition to a saving not estimated in excess 
buffing compounds and labor and rejections that would 
be caused by floating particles of dirt in the plating solu- 
tion that would settle out of the solution on all parts 
that would form a shelf or ledge. 

After plating, the racked parts are rinsed in cold and 
hot water and then placed on an unloading conveyor. 
The plated polished parts are unracked and placed in 
tote boxes and sent to the buffing department on gravity 
conveyors where covers are buffed by hand on buffing 
lathes running at 3400 r.p.m., using 7 sections of 16 inch 
diameter, 30 ply, 14 inch sewed muslin buffs. These 
buffs are discarded from the cover buffing operation 
when they reach a diameter of 10 inches as a peripheral 
speed changes from 14,200 to 8,700, and these smaller 
sections of buffs can be used on other lines of apparatus. 

Bevelled iron base edges are buffed by hand on one 
side of a d.c. buffing lathe with a selective r.p.m. speed 
of 1600 to 2400, while the bottom of another base is be- 
ing buffed on an oscillating type, automatic buffing ma- 
chine placed on the other side of the lathe and operated 
by the edge buffing operator. 

A combination of loose and sewed buff sections is used 
on this operation being of the same diameter and used 
down to the same size as the buff sections used on iron 
covers. A lower speed lathe was found more desirable as 
it overcame the tendency to cut through the iron base 
edges and produces a superior finish on the bottom of 
he base. 

Lime buffing compound is used for buffing and color- 
ng of nickel. The buffed parts are inspected, packed in 
ote boxes and sent by gravity conveyor to the chromium 
plating machine. The handle straps and heel rests are 
racked and placed in burnishing barrels where they 
are burnished for one hour to bring out a luster of the 
nickel. These parts are then sent to the chromium plat- 

1g machine. 

All parts are racked on special racks for chromium 
lating and are plated on an automatic chromium plating 
machine. The machine consists of a rotary conveyor with 
cam operated lifts through a series of tanks. The loading 
and unloading of the machine takes place at one station 
requiring one operator. 

Parts travel through an alkaline electro cleaner oper- 
ited at room temperature, a water shower and rinse, 
and another water shower before entering the chromium 
solution. After a 3 minute chromium plating period and 
2 suecessive water rinses and a final cold water spray, 
parts pass through a hot air drying tunnel for approxi- 
mately 3 minutes. The final rinsing of parts through a 
cold water shower overcomes water stains on the plated 
parts. 

The parts are then unracked, inspected, packed in tote 
boxes and dispatched by conveyor to the assembly con- 
veyor. 

The cleaner used for chromium plating is of the fol- 


lowing formula: 


Sodium Metasilicate 2 oz. 
Water 1 Gal. 


The reason it is run at room temperature is to prevent 
staining of clean parts when passing out of the electro 
cleaner into the first water shower, due to the iron base 
castings absorbing heat, causing the cleaner to dry off 
during time of transfer. 

The formula for chromium solution is: 


Chromic Acid 40 oz. 
Sulphuric Acid .40 oz. 
Water 1 Gal. 


The operating temperature is 135° F. and the current 
density is approximately 300 amps./ft.” The chromic 
acid and sulphuric acid content is checked weekly by the 
chemical laboratory and additions of these 2 ingredients 
are always governed by chemical analysis. 

Iron elements, cords and thermostats are made in 
their respective detailed assembly groups, feeding up to 
the main assembly conveyor where they join up with 
the plated parts for assembly. After assembly they are 
given a heat test, after which they pass through a cooling 
tunnel. Irons are removed from the cooling tunnel con- 
veyor and receive a final buffing operation on loose cotton 
buffs to remove all stains and marks due to handling. 
After this operation they are placed in their respective 
cartons and delivered by conveyor to the warehouse. 


© @ ¢ 

Readers’ Comments, continued from page 263 

The fact, however, that minute particles of diamond are 
probably harder than similar particles of the carbide can 
hardly be advanced as an argument favoring the precipitation 
and dispersion of diamond particles rather than of carbide 
particles in quenching. The hardness resulting from sub- 
microscopic precipitation is not dependent upon the hardness 
of the precipitant as much as it is upon the fact that by 
their location and number the precipitated particles effec- 
tively interfere with slip. 

Admitting the possible formation in the quenching bath 
of minute diamond particles, are the arguments offered by 
Mr. Allen sufficiently convincing for the ready acceptance of 
his theory? 

He conceives the possible existence of 3 steps in the forma- 
tion of the carbide Fe, C, namely the formation of the diamond 
phase as the carbon is rejected from the y solid solution, the 
transformation of the diamond phase into the graphite (or 
amorphous) phase and finally the formation of the carbide. 

It is interesting to recall that Percy in his great work 
“Iron and Steel,” published in 1864, refers to the possible 
existence of graphite in quenched steel when he writes: 

In molten, or even in strongly heated solid steel, the 

carbon is wholly combined, or, possibly, simply dissolved: 
and by sudden solidification of the metal in the one case, or 
sudden cooling of it in the other, the whole of the carbon 
remains diffused through the mass. However, the carbon 
may have separated notwithstanding, and exist in a state 
of infinitesimally fine division; and it is conceivable that it 
may be in the allotropic condition of graphite, and may yet, 
owing to what I will venture to designate an atomic state 
of disaggregation, be capable of entering into combination 
with nascent hydrogen, and what is termed combined carbon. 
Whether this view be correct or not, it is certain that hard 
and soft steel differ essentially with regard to the mode of 
existence of the carbon in a mass. 
Parenthetically, may we not express our admiration that at 
so early a date many of the assumptions upon which modern 
theories are based were familiar to Percy, namely the existence 
of carbon in a combined and dissolved form (an early concep- 
tion of solid solutions), the retention by sudden cooling of 
carbon in a diffused condition and the existence of tensions 
or stresses in quickly cooled steel. 

Mr. Allen’s theory is certainly not so simple as the one based 
solely upon carbide precipitation and unless there are good 
reasons for abandoning a simple theory in favor of a more 
complex one, we should not readily do so—we may ask whether 
the reasons offered by Mr. Allen are sufficiently good. 

If submicroscopic diamonds are present in hardened steel, 
should not their existence be revealed by X-ray diffraction 
analysis? If particles of diamond and of graphite are present 
in hardened steel, should not the solution of the steel in boil- 
ing nitric acid leave a carbonaceous residue? As to white and 
dark martensite, might it not be that the latter represents the 
first step in the formation of carbide particles of microscopic 
size and possibly for that reason more readily attacked by 
some etching reagents. It would then be a connecting link be- 
tween true (white) martensite and troostite. 

In regard to Mr. Allen’s contention that his theory “fits in 
with the view that on slow cooling austenite decomposes 
directly to pearlite,” I have on several occasions attempted to 
explain why I do not believe such view to be correct, and I 
shall again do so later in this article. 

To sum up briefly the theory of the constitution of steel, I 
have ventured to offer: rapid and intense precipitation of sub- 
microscopic particles of carbide of iron takes place in the 
quenching bath at some 300°C. when y-iron transforms into 
a-iron. This may be described as nearly instantaneous and 


(Continued on Page 280) 
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Heat Treating Furnace Atmospheres 


By SAM TOUR* 


Classification of Furnaces: 
URNACES can be classified according to the mo- 
tion of the atmosphere within the heating chamber 


as follows: 


I. Transient or rapidly moving atmospheres. 
a. Gas-fired furnaces of the hearth or oven type. 
b. Oil-fired furnaces of the hearth or oven type. 
c. Coal-fired furnaces of the hearth or oven type. 
d. Wood-fired furnaces of the hearth or oven type. 


II. Quiescent or very slowly moving atmospheres in the 
work chamber. 

a. Electrically heated furnaces, 
1. Metallic resistor, 
2. Globar resistor, 
3. Carbon plate resistor. 

b. Fuel-fired retort furnaces of the pot, box, assay 

muffle or closed heating chamber type. 


Transient Atmosphere Furnaces: 


In the transient atmosphere type of furnace, the 


atmosphere surrounding the work in the furnace is de- 
pendent upon the method by which the furnace is fired. 
For this reason, the atmosphere around the work cannot 
be controlled independently of temperature. Every time 
the ratio of fuel to air being burned is varied, in attempts 
to control the furnace atmosphere, the thermal efficiency 
of the fuel combustion is affected. For good efficient com- 
bustion of fuel and, therefore, economic and efficient 
operation of the furnace, the atmosphere within the fur- 
nace cannot be widely varied. There are certain limits 
to the atmosphere which can be obtained in a furnace of 
this type even though one is to sacrifice efficient com- 
bustion. 

In a majority of the fuel-fired heat-treating furnaces 
in use today, combustion is not entirely complete in the 
combustion chamber. This is especially true when oper- 
ating with a so-called “‘neutral atmosphere.” In these 
cases, combustion takes place not only in the combustion 
chamber, if such a chamber has been incorporated in the 
furnace when it was constructed, but also in the heating 
chamber as is evident by the flames seen in this chamber. 
If flames are present in the heating chamber, combustion 
is taking place there and obviously combustion has not 
been complete in the combustion chamber. Also, obvi- 
ously, if combustion is taking place in the heating cham- 
ber, although a soft flame surrounds the work, oxygen is 
present or combustion would not be supported. The work 
is, therefore, exposed, when surrounded by a soft flame, 





*Vice-President, Lucius Pitken, Inc., New York, N. Y. 
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to a mixture of air and the combustible gases of the fuel. 
Gas analyses made upon quickly cooled gas samples 
withdrawn from such furnaces in the neighborhood of 
the work being treated often show oxygen, hydrogen, 
carbon monoxide and carbon dioxide all present at the 
same time. Evidently the gases of the atmosphere are 
not in equilibrium with each other and combustion is 
proceeding in an attempt to arrive at this equilibrium 
condition in the gases for the particular temperature. 


It is important to consider these combustion reactions 
which are taking place. In these reactions, nascent or 
atomic gases are continually being released. Nascent or 
atomic gases are many times more active than molecular 
gases and in that state tend to react much more rapidly 
with the work being heated. These gases tend to cause 
the work being heated to scale or corrode or carburize 
or decarburize or be changed in any one or several of 
these ways. 

The atmosphere existing in a transient atmosphere 
type of furnace is a function of the quantity of air being 
supplied for the combustion of the fuel. It can be sub- 
divided for consideration into three classes as follows: 


1. Insufficient air. Where a very great insufficiency of air is 
supplied, the fuel tends to crack and deposit carbon and 
liberate hydrogen. In spite of the carbon deposition on the 
work, it is often found that the steel will decarburize in 
such atmospheres. This can be attributed to the very 
active decarburizing action of hydrogen in moist atmos- 
pheres. Under these conditions, steel very seldom scales. 


Intermediate air supply. Sufficient air supplied to react 
with all of the carbon in the fuel and the hydrogen in 
the fuel but not sufficient to burn all of the carbon to 
carbon dioxide. In this type of atmosphere, there are pres- 
ent, after the reactions are complete, carbon dioxide, 
carbon monoxide, water vapor and nitrogen. Such an 
atmosphere may or may not carburize, decarburize or 
scale steel entirely dependent upon the kind of steel be- 
ing heat-treated and the temperature of operation. 

3. Excess air supply. Here more than sufficient air is sup- 
plied to burn all of the carbon in the fuel to carbon diox- 
ide and all of the hydrogen to water vapor. When com- 
bustion reactions are complete, the furnace atmosphere 
consists of surplus unused oxygen, carbon dioxide, water 
vapor and nitrogen. Such an atmosphere may or may not 
decarburize or scale steels depending upon the amount of 
oxygen present, the kind of steel and the temperature of 
operation. 


The important thing to bear in mind in connection 
with transient atmosphere types of furnaces, however, 
is that the atmosphere consists to a considerable extent 
of moist reacting gases which react not only between 
each other but also with the surface of the steel. 
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Quiescent Atmosphere Furnaces: 


In quiescent atmosphere furnaces, the atmosphere is 
entirely independent of the heat input into the furnace 
and so can be controlled to a much greater degree than 
in furnaces of the fuel-fired type with transient atmos- 
pheres. The atmosphere is controlled by the admittance 
or introduction into the heating chamber or across the 
door or otherwise of various gases or gas mixtures and 
of various reagents. 


Quiescent atmosphere furnaces can be classified ac- 
cording to the atmospheres in them somewhat as follows: 
1. Air—20% Oxygen 80% Nitrogen (approx.). 

. Combusted fuel gases. 
Raw fuel gases. 
Cracked gases such as “electrolene’’—methane plus carbon 
monoxide plus hydrogen plus nitrogen plus water vapor. 
. Ammonia—Nitriding Furnaces. 
. Nitrogen + Hydrogen — dissociated ammonia. 
. Hydrogen. 
. Vapors of Liquid— 
a. Steam, 
b. Oil, 
c. Methanol. 

To cover all of these classes of quiescent atmosphere 
furnaces in one paper is too large a field so that the bal- 
ance of this paper will be restricted to a discussion of 
the class No. 2 indicated above, the combusted fuel gas 


class of quiescent atmosphere. 
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Combusted Fuel Gas Atmosphere: 

By “combusted fuel gas” is meant a gas mixture re- 
sulting from burning of gas and air properly propor- 
tioned so that any desired condition can be obtained. 
Such combusted gases are stable in themselves since they 
are the products of the reaction of combustion leading 
towards equilibrium. Such gas atmospheres are, there- 
fore, in themselves free of reacting gases or nascent 
gases. 

A combusted fuel gas, or in other words the product 
of combustion of a fuel gas (fuel gases, of course, being 
considered as hydro-carbon gases), is a mixture of the 
following: 


Nitrogen—introduced mainly with the air used for combus- 
tion. 


Water Vapor—resulting from the burning of the hydrogen 
of the hydro-carbon gas with the oxygen of the air to 
water. 


Oxygen—if an excess of air has been used for combustion. 


Carbon monoxide—if a deficiency of air has been used for 
combustion. 


Carbon dioxide—resulting from the burning of the carbon of 
the hydro-carbon gas with the oxygen of the air. 


Moisture or water vapor in furnace atmospheres is a 
very important factor not only insofar as it affects the 
steel in itself, but insofar as it affects the gas reaction. 
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Fig. 2. Manometers as shown in upper right 
hand corner. 


Perfectly dry gases are quite inactive insofar as reacting 
with each other is concerned and also insofar as reacting 
with metals is concerned. Perfectly dry gases are very 
rare. Jominy* has shown that perfectly dry hydrogen, 
for example, is neutral towards steel up to temperatures 
as high as 1600° or 1700° F., but that if it contains as 
little as .1% of water vapor, it becomes a very active 
decarburizer towards steel even as low as 1200° or 
1300° F. Guthrie* has shown that perfectly dry raw 
gas is a very poor carburizer for steel, but that, if a 
small and controlied percentage of water vapor is intro- 
duced, it becomes an active carburizer. Moisture is, 
therefore, not only of importance insofar as it affects 
gas reaction leading towards equilibrium condition in 
the gas atmospheres, but also insofar as it affects the 
reactions which take place between the gases and steel 
in the furnace. 


Combusted gases which are stable against one another 
at a given furnace temperature, may easily not be stable 
towards steel at that temperature and the presence of 
water vapor will accelerate the steel-gas reaction. If the 
combusted gases are not stable against one another at 
the particular temperature at which the furnace is op- 
erating, they will react among themselves and in this 
reaction, which is accelerated by the presence of water 
vapor, they will develop certain quantities of nascent 
gases which in turn will be more active towards work in 
the furnace. 


In addition to water vapor acting as a catalyst for 
many of the reactions between the gases in furnaces, we 
must also consider that iron itself is apparently a cata- 
lyst for many of these reactions and as such causes a 
greater activity of reaction at the surface of the steel 
than elsewhere in the furnace. This means that the 
quantity or concentration of nascent gases at the surface 
of the steel is greater than elsewhere and, therefore, the 
effect of such gases upon the steel is accelerated. The 
st 21 seales, corrodes, carburizes, decarburizes, nitrides, 
ete. according to what the gases are and the rate at 
which they are supplied to the surface of the steel and 
the rate at which they react at such surfaces. 


Neutral Atmospheres: 

The question naturally arises as to what really consti- 
tutes a neutral atmosphere in steel treating work. Gen- 
eral acceptance is that carbon dioxide is oxidizing, 





1Engineering Research Bulletin No. March 1931, Department of 
Engineering Research, University of Michigan. 

2R. G. Guthrie & O. Wazasek. Transactions American Society for Steel 
Treating, Vol. 12, 1927, page 853. 
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oxygen is oxidizing, water vapor is oxidizing, carbon 
monoxide is reducing, nitrogen is neutral, and hydrogen 
is reducing. Unburned hydro-carbons, of course, are 
considered as reducing. If these things are correct, then 
the amount of reducing gases present should be sufficient 
to neutralize or balance the oxidizing gases present in 
order that.a neutral atmosphere can be obtained. In the 
combusted fuel gas types of furnaces, if carbon dioxide 
is present to any degree, it is generally found that no 
hydrogen and certainly no hydro-carbons are present, 
therefore, we need to consider only the balance between 
carbon monoxide andthe carbon dioxide and water vapor 
or free oxygen. Carbon monoxide and free oxygen both 
are not present at the same time in a stable combusted 
fuel gas atmosphere so that we need only balance the 
amount of carbon monoxide against the carbon dioxide 
and water vapor. 

The above apparently logical assumption, however, 
with regard to the relationship between various gases in 
steel is not quite a true picture. It surprisingly has been 
found that for some steels at temperatures around 
1500° F., for example, an apparent neutral atmosphere 
contains no carbon monoxide at all, but some free oxygen, 
carbon dioxide and water vapor. If the assumptions that 
these three are all oxidizing are true, then such an at- 
mosphere would not be considered as neutral, What then 
is a neutral atmosphere? 

The writer proposes that the definition of a neutral 
atmosphere be freed from any reference to the composi- 
tion of that atmosphere and be left to mean “an atmos- 
phere which does not react with the material in question 
at the temperature in question.” 

An atmosphere neutral towards an oil hardening tool 
steel need not be, and in fact is not, neutral towards a 
stainless steel. A consideration of the neutrality of vari- 
ous atmospheres for the heat-treating of steel thus leads 
us to a consideration of the material being heated in the 
furnace. Even though the steel comes out of the furnace 
often apparently free of scale, if it has a soft skin due 
to decarburization, the atmosphere was not neutral. This 
was clearly shown by J. J. Curran and G. H. G. Wil- 
liams.° 

Decarburization or soft skin is a common occurrence 
with oil hardening non-shrinking tool steels and with 
chromium bearing steels especially. It is also common 
with high speed steel and with aluminum bearing steel 
such as used for nitriding. It has been claimed by some 
that soft skin can be eliminated by the use of very high 
carbon monoxide content in the atmosphere, but there is 
some doubt as to whether or not their claims have been 
proven. Soft skin in oil hardening non-shrinking tool 
steels and carbon tool steels can be eliminated by the use 
of a combusted fuel gas atmosphere carrying certain 
percentages of free oxygen. Definite information is still 
lacking with regard to aluminum bearing steels and many 
other steels but it is believed that the differences are in 
matters of degree only and that in these steels certain 
amounts of oxygen will be found t+~ be required at the 
normal heat-treating temperatures. 


Non-decarburizing Non-scaling Atmospheres: 

Tests have been carried out with a combusted fuel gas 
atmosphere furnace of the certain curtain type as illus- 
trated in Fig. 1. The proportion of gas to air used to 
develop the atmosphere in the furnace is controlled by 
manometers (Fig. 2). Curve showing typical atmos- 
pheres obtained in the furnace for various settings of the 
air and gas valve with the furnace operating at 2400° F. 





*Decarburization of High Carbon Steel in Reducing Atmospheres. 
Transactions American Society for Steel Treating, Vol. 14, 1928, page 
809. 
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are shown in Fig. 3. Plain carbon tool steel was heated 
to regular quenching temperatures in a furnace of this 
nature and various furnace atmospheres experimented 
with. Furnace atmospheres were determined by means of 
Orsat analyses made upon samples of the gas withdrawn 
through a nickel tube inserted to about the center of the 
furnace. Samples were withdrawn only after the furnace 
had been operating on one setting of the valves long 
enough so that we were reasonably certain that equilib- 
rium conditions had been arrived at in the body of the 
furnace. Tests were carried out on carbon tool steel 
with atmospheres varying all the way from air contain- 
ing 18-20% of oxygen to a combusted gas atmosphere 
containing some 12% of carbon monoxide. With the high 
oxygen concentrations as in air, considerable scaling de- 
veloped and with high carbon monoxide concentrations 
soft skin developed. With oxygen content of around 
4%, it was found that at a temperature of 1500° F. 
practically no scale formed and no decarburization re- 
sulted on plain carbon tool steel. This was tried out on 
oil hardening non-shrinking tool steels and similar re- 
sults obtained. At 1600° F. apparently around 2.5% 
of oxygen present in the combusted fuel gas atmosphere 
is indicative of an atmosphere which is fairly neutral to 
plain carbon steels and chrome-vanadium steels. 


At temperatures of 1800° F., the only real work car- 
ried out to date has been with stainless steel and indica- 
tions are that a fairly neutral atmosphere at this tem- 
perature for stainless steel is one containing from 8-10% 
of free oxygen. Work on the pre-heating of high speed 
steel of the 18-4-1 type at temperatures around 1600° F. 
indicates that decarburization will result unless from 
2-3% of oxygen is maintained in the atmosphere. This 
percentage of oxygen causes no scaling on high speed 
steel at this temperature. At temperatures of 2300° F. 
again with 18-4-! high speed steel, scaling and decar- 
burization results apparently from the presence of any 
free oxygen, and from 1-2% of carbon monoxide is re- 
quired to obtain neutrality. At 2360° F. again with high 
speed steel of the 18-4-1 type, some 5% of carbon 
monoxide is required for neutrality, and at 2400°F. fully 
10% is necessary. Experimental work has not been car- 
ried out on cobalt bearing high speed steels to a sufficient 
degree to determine what is a proper atmosphere for the 
same if one can be found. To date results have indi- 
cated that this steel is very liable to serious soft skin. 


From the above information, it is evident that as tem- 
peratures are increased the oxygen present in the atmos- 
phere must be reduced until it has reached zero and then 
carbon monoxide must be increased until at higher tem- 
peratures considerable carbon monoxide is necessary. 

In attempting to apply any of the above information 
to the actual heat-treatment of steel, it must be borne in 
mind that gas atmospheres not only have their effect upon 
the sutface conditions of steel in the furnace during 
heat-treatment, but also upon the internal structure of 
that steel. Sufficient information is not yet available to 
state just what effect is had on steels of the plain carbon 
tool steel type or for that matter on any steels at tem- 
peratures below 2000° F., but for temperatures above 
2000° F. fairly definite information is available that 
grain growth is seriously affected by furnace atmos- 
pheres. 

It is hoped that in the iulese additional work will be 
possible along these lines and it is also hoped that many 
others will become interested in this work and will pub- 
lish their results so that eventually a fuller and more 
complete picture will be available of the effect of furnace 
atmospheres not only upon the surface, but upon the 
structure of steel and other metals. 








Sintered Tungsten Carbide 
Brinell Balls 


By HAAKON STYRI* 


HE BRINELL test is the most universally used method 
T tor hardness testing because of its convenience and reli- 

ability. When using the ordinary Brinell ball, however, it 
is not satisfactory for material of greater hardness than about 
600 Brinell, on account of the large permanent deformation of 
the ball. at the contact point. 

Of the many efforts to increase the hardness of the ball, the 
best known is the work hardening of the ball, introduced by 
Hlultgren.t With this ball it is possible to reproduce results 
within 1% up to 650 Brinell with certain precautions that will 
be discussed later. A careful study on iron-carbon-vanadium 
Brinell balls was published? by Quick and Jordan, indicating 
some improvements on the work hardened Hultgren ball. 

Attempts have previously been made to produce tungsten 
carbide balls in order to use the Brinell method for measuring 
greater hardness and some foreign made tungsten carbide balls 
have been obtainable on the market. Recently, satisfactory 
and accurate tungsten carbide balls have been produced in the 
United States through the codperation of the Carboloy Com- 
pany and the Atlas Ball Company. The rough ball blanks with 
diameter and sphericity variations of several thousandths of an 
inch, are furnished by the Carboloy Company, Inc. The Atlas 
3all Company has developed a grinding method whereby these 
extremely hard, rough blanks are ground to within an accuracy 
for diameter and sphericity of better than 0.000025”. 

it has been, of course, of particular interest to compare the 
relationships between Brinell numbers obtained with this new 
Carboloy ball and Brinell numbers obtained with the Hultgren 
ball, with the Rockwell diamond cone numbers and the Vickers 
pyramid numbers obtained on the same materials. For test 
purposes 8 disks %” thick of 1% C and 1.5% Cr were cut from 
the same bar, quenched in brine from 850°C. and tempered at 
different temperatures as shown in the table. In addition a 
specimen of tantalum carbide (G77B —Carboloy) was used. 

\fter fine surface grinding and papering of the specimens 
one impression was made with a 5 mm. Hultgren ball. The 
dicmeter was measured and estimated to the nearest 0.01 mm. 
with a Bausch & Lomb microscope and the permanent defor- 
mation of the ball measured with an optimeter and estimated 
to the nearest 0.00001”. All the readings were made by 2 inde- 
pendent observers and did not differ more than these amounts. 
After the first impression the same spot on the ball was used 
for 10 more impressions, which all proved to be very much 
alike and did not increase noticeably for the later readings 
even for the hardest steel discs. The 11 readings were there- 
fore averaged and the total permanent deformation after the 
llth impression was again measured. A new ball was used for 
each disk. 








The Hultgren balls which had been used on disks 4 and 5 
were then used with the same contact point on disks 1, 2 and 3 
and the Brinell hardness obtained. It will be noticed that these 
brinell readings are lower than the previous readings made 
with balls that had not been used on the hard material. On the 
other hand the deformation of the ball in the first test on the 
hard material of disk 4 and 5 is so large that later impressions 
on the same hard material are not materially affected. 

Similar tests were made with 5 mm. Carboloy balls, and in 
addition also with the Carboloy ball which had been used for 
100 impressions on disk 5. All impressions read within 1% dif- 
ference in diameter. The permanent deformation of the Car- 
boloy ball was 0.009 mm. (0.00036”) after 11 impressions on 
disk 5, and increased to 0.012 mm. (0.00048”) after 100 im- 
pressions. The Brinell hardness obtained on disks 1, 2 and 8 
with this Carboloy ball in the same position shows that there 
was practically no effect from 100 impressions at 780 Brinell on 
the observed diameter of impression on the softer disks. 

The impressions made with Carboloy balls are much easier to 
read in the microscope than impressions made with the Hult- 
gren balls, particularly on harder material, as shewn in the 
illustrations of impressions on disk 5. 

The Rockwell hardness of the steel disks was measured as 
an average of 10 impressions and of the tantalum carbide 
(G77B) as an average of 3 impressions. The Rockwell ma- 
chine was standardized against a Rockwell C standard sample 
of 66 to 67 R.C. 150 kg. The value used was 66.4 R.C. 

The Hultgren ball failed absolutely on the tantalum carbide, 
giving a greater diameter of impression than for disk 4 due to 
flattening, and the impression was difficult to read, while the 
first impression of the Carboloy ball was easy to read and gave 














al a 
*Director of Research, SKF Industries, Inc. : 
‘Proceedings American Society for Testing Materials, Vol. 24, II, 
1924, page 304. . ; 
2Transactions American Society for Steel Treating, Vol. 12, 1927, 
page 3. Atlas Carboloy on Disk 5 
Tantalum 
Disk number 6 7 2 8 3 4 5 Carbide 
Tempered at—°C. 550 490 425 350 170 n.t. n.t. 
Vickers P.N.—30 ke. load (av. of 4) 392 480 520 595 675 758 910 900 1110 
Rockwell “C” 150 kg. load (av. of 10) 38.1 46.1 49.3 54.4 58.2 61.8 66.7 66.4 70 : 
5mm. Hultgren Ball. 750 ¢- load. ‘ 
1 impression—Brinell hardness 487 548 658 706 700 694 { 
1 vs Deformation mm, 001 .0025 .005 011 .011 .015 
11 23 Brinell hard.—av. 378 454 485 548 604 655 709 698 
11 Total deform. mm. .0012 .0037 .0075 .015 .014 
Brinell hardness, av. of 6 after 11 
impressions on disk 4. 363 438 471 532 585 641 702 698 
5mm. Carboloy Ball. 750 Ke. load. 
l impression—Brinell hardness ’ 496 570 703 800 780 840 
1 = Deformation mm. .0012 .002 .0037 .0062 .0087 
11 2s Brinell hard.—av. 378 460 495 571 635 700 792 820 
11 on Total deform. mm. .0017 .0027 .005 .009 914 
Brinell hardness, av. of 3 after 100 
impressions on disk 5. 490 568 690 780 
Brinell hardness, av. of 3 after 10 
impressions on T.C. 380 456 484 560 622 685 770 
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840 Brinell hardness. The subsequent 10 readings for the Car- 
boloy ball averaged 820 and the corresponding ball deforma- 
tions for the readings were respectively 0.009 mm. (0.00036” ) 
and 0.014 mm. (0.00056”). After these 10 impressions on the 
tantalum carbide specimen the Carboloy ball was used in the 
same position on disks 1, 2, 3, 6, 7 and 8, and the resulting 
hardness is not much below the values for the ball used 100 
times on disk 5. 


In order to show the results obtained on this material in 
comparison with some of the most comprehensive data previ- 
ously published Petrenko’s® curve as plotted from his empirical 
equation derived from experimental values obtained with 10 
mm. balls at 3000 kg. for various samples is shown as a solid 
line in Graph 1 and the values in the table are given as points. 
Petrenko’s individual values fall within + 10% of his curve, and 
the average values obtained in the present experiments with 
new 5 mm. Hultgren balls practically coincide with Petrenko’s 
curve from 46 to 62 R.C. However, if the values are taken 
with a Hultgren ball that has already been used on hard 
material, these latter values will be found lower than Pet- 
renko’s. This may be due to using both different standards and 
different Rockwell ma- 


chines in the tests, and a 
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the sintered tungsten carbide. 
| In ordinary practice it is most 
convenient to use the ball in a fixed 
position in the holder and a con- 
version table for Rockwell C to 
Atlas-Carboloy ball should there- 
fore be based on the values repre- 
sented by the dotted line in the 
graph. The Carboloy ball would 
then give consistent results on ma- 
terial softer than 67 R.C. after a 
few preliminary impressions on the 
hard material. The Carboloy ball 
should not be used for harder ma- 
70 terial than about 67 on account of 
the greater deformation. Similarly, 
a Hultgren ball for general appli- 
cation should not be used for im- 
pressions on material over 62 R.C. 
The relation between Vickers Pyramid number, 30 kg. load 
and Brinell readings with these 2 types of balls as well as with 
Rockwell C 150 kg. is shown in Graph 2. It is quite evident 
from this graph that the readings obtained with the Carboloy 
ball come much closer to being proportional to the Vickers 
P.N. than the Hultgren or Rockwell readings. 


A further test of interest was made on the Carboloy ball. 
After 100 impressions on disk 5 the ball was turned slightly 
so that the first flattened portion would intersect a new impres- 
sion. While the impression now became irregular in shape the 
mean of long and short axis still read about the same hardness 
as before, namely, 795 for 10 impressions on disk 5. 

Carboloy balls have also been used to advantage for hard- 
ness testing at temperatures up to 1600°F. and no softening 
has been experienced. 

Through the courtesy of N. L. Mochel, the Vickers Pyramid 
Numbers of these specimens were made at the metallurgical 
laboratory of the Westinghouse Electric & Manufacturing 
Company, Lester Branch. 

The assistance of H. O. Walp of the SKF Research Labo- 
ratory in making the other tests is gratefully acknowledged. 
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the difference increases 
with greater hardness of 
the sample but the aver- 
age points are not more 
than 10% over Petren- 
ko’s curve. The first im- 
pression values are gen- 
erally higher than those 
made later, but even val- 
ues obtained on the softer 
disks after the Carboloy 
ball has been used 100 r 
times on a hard disk are 
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The Resistance of Copper and 
Its Alloys to Repeated Stress 


By H. W. Gillett” 


Part IV. The Bronzes and Special Alloys 


T WAS pointed out in Part III of this review** that the 

brasses, even in the optimum cold- worked and stress-relieved 

condition yet obtained, do not give endurance limits as high as 
30,000 lbs./in.?, and are somewhat adversely affected by com- 
bined corrosion and repeated stress. The search for copper alloys 
of higher endurance must therefore extend into the bronzes and 
special alloys. The ordinary wrought tin bronzes and phosphor 
bronzes of Table 1 A give endurance limits of about the same 
magnitude as the brasses, all running below 30,000 Ibs./in.?. 
In Table 1B there is one “bronze” mentioned by Gough! with- 
out stating the composition or the number of cycles of the 
endurance test, which is said to show 40,000 lbs./in.2 endurance, 
but this may be a special bronze and not a tin bronze. 


As was the case with copper and the brasses, there is indi- 
cation (Nos. 3, 4 and 6, Table 1 A) that severe cold work, while 
it raises the tensile strength of rod stock, lowers the endurance 
limit, the softer bronzes showing higher endurance. This is 
not shown by the work of Townsend and Greenall? (No. 9-11, 
(able 1 A) on sheet, but the tendency is shown by the way 
he endurance ratio drops. 

There are no data on cast phosphor bronze. Data on several 
commercial tempers and on alloys of low tin content, such 
as 14% Sn, are lacking. The effect of changes in P for a given 
Sn content and vice versa have not been systematically covered. 

Wrought aluminum bronze, however, with 8 to 12% Al and 

iy 2 to 3% Fe, is, as Table 2 A shows, a material of valuable 
endurance properties, its endurance ranging from a minimum 
ot much below the maximum for the brasses, up to a maxi- 
ium of say 35,000 lbs./in.? for rolled, and 42,000 lIbs./in.? for 
extruded material. No data on sheet are available. Cast alu- 
ijinum bronze, properly heat-treated, appears to have from 
25,000 to over 80,000 lbs./in.2 endurance limit. 


Manganese bronze (really a high strength brass), in spite 
f its good static properties, only gives about 18,000 lbs./in.? 
endurance limit. Modified compositions (Nos. 3 and 4, Table 3) 
ced abroad, are reported with higher endurance, but without 
data on the number of cycles of the endurance test, so that 

v conclusions can be drawn in regard to them. Such data 

; exist on cast manganese bronze (Nos. 5, 6, Table 3) indicate 
that east material is about as good in endurance as wrought 
material. An unusual low zinc composition (Nos. 10, 11, Table 
°) in heavy castings, shows a very low endurance limit and low 
static properties as well. 

Some of the wrought copper-nickel alloys with 40 to 50% Ni, 
and hence expensive, give endurance limits (Table 4) of the 
same order as those for aluminum bronze, and under corrosion 
fatigue do not appear as attractive as the aluminum bronzes. 


Some of the special manganese-silicon-copper and _ nickel- 
silicon-zine-copper alloys (Table 5) which have good static 
properties are disappointing in their endurance properties. 
The silicide alloys that are given high tensile strength by a 
precipitation-hardening heat treatment are prone to have a 
low endurance ratio so that their endurance limits lie pretty 
much in the same range as those of the ordinary brasses. On 
account of their high copper content, they may be good under 
corrosion-fatigue, but data on this, as well as on notched en- 
durance tests and on cast alloys of this type, are lacking. 


However, it is possible for a precipitation-hardened copper 
alloy to show outstanding endurance properties, for, while 
accurate data are still lacking, preliminary reports by Siemens 
and Halske® and Stock‘ state that a copper beryllium alloy of 
about 2%% Be, given a precipitation hardening treatment, has 
the unusual tensile strength of 192,000 Ibs./in.? and stands 16 
million cycles when stressed at nearly 100,000 lIbs./in.*, while 
in a comparable test, phosphor bronze broke in less than half 
a million cycles at 57,000 Ibs./in.? Frank® claims that such an 
alloy stood 25 million cycles without failure at a stress at 
which a phosphor bronze spring alloy failed in 0.4 million 
cycles. He also states that in comparison with a standard 





*Battelle Memorial Institute. 
**Metals & Alloys, Vol. 3, Nov. 1932, page 257. 


spring steel which failed at a certain stress (not stated) in 2 
million cycles, the Cu Be alloy had not failed at 3 million. 

However, the National Physical Laboratory® states that 
failures of Cu Be spring plate material have been met in test- 
ing up to as much as 65 million cycles, and that tests must be 
carried to a very large number of cycles for accurate determi- 
nation of the endurance limit. 

The stress at which failure occurred at 65 million cycles is 
not stated. A still later accountt of the N.P.L. work, which 
does not go into detail, indicates that the Cu Be alloy may not 
be sensitive to the notch effect, since the statement is made that 
in the case of spring-plate material repeated bend tests have 
indicated that any deleterious effect of the surface on “as 
rolled” plates, is small. Work on endurance of the Cu Be alloys 
is also in progress in this country. 

It would seem probable that the Cu Be alloys will be found 
capable of being given the highest endurance limits of any 
known copper-base alloy. Their high copper content should 
give them good corrosion-fatigue properties, though this of 
course needs experimental verification. The possibility of form- 
ing the alloy in the soft state and then hardening it by heat 
treatment would make it attractive for the sylphon type of 
bellows and similar articles if it is found suitable for such uses. 

Corrosion Fatigue. The data on corrosion fatigue for speci- 
mens listed in Tables 1-5 are summarized below: 

Corrosion Fatigue Ibs. /in. 2 
Table No. Tensile ee Salt Water Carbonate Water 














Bronzes 

1A 4 86,500 17,000 (20) potas 16,000 (10) 
1A 6 94,500 rf f 2 17,000 (10) 
1A 7 81,000 22,000 (20) care 17,000 (10) 
1A 8 55,500 21,000 (10) ae 0 0ti‘(‘ tf CL 
eae 81,500 ase h60CtC em 22,000 (20) 
1A 14 63,000 cf - iia 20000 to 23000 (50) 
1A 15 48,000 20,000 (100) 20,000+ (12) 20,000+ (12) 
1B 7 87,500 15,500 (10) ES ee nate 

1B 8 81,000 18,000 (10) cf) a 
Aluminum Bronze 

$a i 99,000 FOS, a 25,000 (30) 
2A 12 91,500 ae = —=—=— 24,000 (30) 
2A 14 90,500 38,000 (60) 23,000+ 23,000 (50) 
2A 165 88,000 42,000 (20) 29,000 (20) 33,000 (50) 
2A 16 83,500 40,000 (15) 30,000 (50) 30,000 (10) 
Cu Ni Alloys 

4 1 85,000 37,000 (100) 25,000+ 24,000 (50) 
4 2 ids 32,000 (60) 25,000 + 24,000+ 

4 3 96,500 41,000 (100) 21,000 (60) 20,000 (70) 
4 4 66,500 30,000 (4) 22,000 (20) 21,000 (70) 
4 11 98,000 fe 22,000 (70) 
4 12 70,500 EE 22,000 (70) 
4 13 62,500 fo Pa ss 20,000 (60) 
4 14 47,500 18,000 (100) 18,000 (80) 18,000 (50) 





It will be seen that the phosphor-bronzes do not as a rule have 
their fatigue limit much lowered by simultaneous corrosion 
in salt or carbonate water. The aluminum bronzes, though in 
some cases somewhat affected, have, as a class, higher corrosion 
fatigue limits than do the tin bronzes, and the aluminum 
bronzes are also, as a class, superior to the more expensive 
Cu Ni alloys. 

The corrosion-fatigue limits as a rule are not much higher 
on cold-worked than on annealed material, where comparative 
figures are available. No data are available on corrosion fa- 
tigue of manganese bronze or of any of the special alloys of 
Table 5. 

Notches. Ludwik?’ fails to find a lower endurance limit from 
the presence of notches on bronze of unknown composition 
(Nos. 7 and 8, Table 1B), but, as previously pointed out, he 
fails to find a notch effect on materials which show it, ac- 
cording to data of other workers. The other data summarized 
below, chiefly on Cu Ni alloys from the work of McAdam*, 
indicate that in the notched condition the Cu Ni type alloys 
come down to the same level, irrespective of how much higher 
their un-notched endurance limits may be. 





¢+Anon. The National Physical Laboratory. Engineering, Vol. 134, July 
22, 1932, pages 102-103. 
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TABLE 1A. BRONZE AND PHOSPHOR BRONZE 
STATIC ENDURANCE———————_ 
© 3 o a 
COMPOSITION ty a ee oe ae g 2&5". 8 Se 
2a . < a fa] =o = 
cen 8 . Z End ol &5 e Notes 
No. Worker Mark Cu Sn P Fe Pb_ Condition ae = 3 Ee EH #3 ; Bs 6a aa 
fas B 2 = @ nae ro | Z= 2 
1 McAdam® DD 89.39 10.60 .13 .08 Cold-rolled 83,000 38 63 34,000 27,000 (15) (.33) 
as received 
2 McAdam DD11 89.39 10.60 .13 .08 1100° F. Ll hr. 67,500 70 72 i iad mm fue (30) -40 
3 McAdam? ECA4 89.41 10.49 .13 .07 400° F. 3hrs. 91,500 32 65% 21 158 25,000 17,000 (10) (.19) 
4 McAdam EC4 89.41 10.49 .13 .07 400° F. 3hrs. 86,500 35% 56 26% 121 32,000 17,000 (20) .20 See text, corrosion 
fatigue 
5 McAdam ECA12 89.41 10.49 3. 07 1200° F. Lhr. 64,500 77 73 44 67 30,000 20,000 (100) 31 
6 McAdam EDA3.5 91.71 8.20 .13 .07 350° F. 4 hrs. 94,500 26 59 20% 28,000 17,000 (20) 18 See text, corrosion 
fatigue 
7 McAdam ED4 91.71 S30. 18 | = 400° F. 4 hrs. 81,000 37% 74 33% 121 30,000 22,000 (20) 27 See text, corrosion 
fatigue 
§ McAdam ED12 91.71 8.20 .18 .07 1200° F. lhr. 55,500 84% 78 47 55 27,000 21,000 (10) 38 See text, corrosion 
fatigue 
. Sheet 
9 Townsend & 91 min. 7.5-8.5 .03 .03 .02 Annealed 59,500 67 25,000* 20,000** (100) .33 
Greenall? 
24 B&S Gage 
0.02” thick 
10 Townsend & 91 min. 7.5-8.5 .03 .03 .02 4 nos. hard 95,500 14 32,000* 20,500** (100) 21 
Greenall? 
24 B&S Gage 
0.02” thick 
11 Townsend & 91 min. 7.5-8.5 .03 .03 .02 10 nos. hard 125,000 2 35,000* 24,500** (100) 20 
Greenall? 
24 B&S Gage 
0.02” thick 
12 Bureau of 92.38 708 .0f . Rolled 115,000 9 ee .... (approx. 0.207) 
Standards" High speed test 
Sheet %” thick 
13 McAdam? EAA3.75 94.55 5.43 .3 07 375° F. 3 hrs. 81,500 25 64% 132 26,000 23,000 (1%) (.28) See text, corrosio: 
fatigue 
14 McAdam EA4 94.55 5.42 13 .07 400° F. 3hrs. 63,000 37% 74 37 107 30,000 27,000 (40) 43 See text, corrosi: 
fatigue 
15 McAdam EHA12 94.55 5.42 .13 .07 1200° F. lhr. 48,000 71% 79% 50 56 24,000 20,000 (100) .42 See text, corrosio 
fatigue 
16 McAdam® CK 95.00 5.06 .03 .01° Cold-drawn 63,000 32% 75 32,000+-27,000 (60) 43 See text, torsion 
as received fatigue 
17 McAdam BQ 95.61 4.66 .06 .03 Cold rolled 58,500 31% 71 See text, torsion 
as received fatigue 
18 McAdam F 95.74 4.20 .05 Cold rolled 66,500 21% 58% 29,000 (50) 44 
as received . 
19 Moore & 104A 94.96 4.89 1290° F. 45,500 67 84 51% 74 35,000+-23,000 (100) .50 See text, notched 
Jasper? Annealed 
20 Moore & 104B 94.96 4.89 Cold-drawn 85,000 11% 67 38 166 37,000 27,000 (40) .32 
Jasper 
21 McAdam® DG 95.57 4.05 39 .09 .01 Cold-drawn 56,000 47% 79 27,500 22,500 (20) .40 
as received 
22 McAdam DG12 95.57 4.05 .39 .09 .01 1200° F. 1lhr. 48,000 71 801% 27,500 22,500 (30) AT 
23 Tapsell's 3.5 .03 Rolled, 58,000 27,000 (10) (.47?) Axial loading, 
as received Haigh machine 
“Analysis given adds up over 100%. 
*From published data. 
**Slightly lower than published data. Corrected by personal communication from Mr. Townsend. 
***Preliminary test. Bar at 26,000 lbs./in.? broke at 6.2 million cycles; one at 21,000 lIbs./in.? broke at 5.1 million cycles. 
TABLE 1B. “BRONZES,’’ ANALYSIS AND CONDITION NOT GIVEN 
——STATICG——- -—— - — ENDURANCE—_————- 
Stress for 
Tensile Red. 1 Million Endurance No. 
Strength Elong. Area Cycles Limit Cycles Endurance : 
No. Worker Mark Composition lbs. /in.? Y/, % lbs. /in.? lbs. /in.? Millions Ratio Notes 
1 Gough? ah **Phosphor Bronze’’ 58,500 28,500 (?) (.49?) 
2 Gough ‘*Phosphor Bronze’’ 42,000 91,500 (?)* (.517) 
8 Gough ACH4 **Bronze’’ 80,500 40,000 (?)** (.507) 
4 Schwinning & **Bronze’’ 76,500 27,000 (2 million) 
Stroebel** 
1.75 mm, diam. 
5 Schwinning & **Bronze’’ 68,000 22,500 (2 million) 
Stroebel** 
3.6 mm. diam. 
6 Schwinning & **Bronze’’ 60,000 20,500 (2 million) 
Stroebel 74 4.5- 
4.55 mm.,diam. 
7 Ludwik' A ‘‘Forging Bronze’’ 87,500 24% 28 15,500*** (10) (.18?) See text, corrosion-fatigue, 
torsion, and notched 
8 Ludwik B **Forging Bronze’’ 81,000 25% 35% 18,000*** (10) (.22?) 
9 Swinning?5 < “Bronze” 72,000 ae 22,000 (20) (.31) 
10 Haigh ‘*Phosphor Bronze’’ 63,000 49 63 34,000 axial 





*Gough states that the short-cut ‘‘load-deflection method’’ gave 20,500 lbs. /in.?. 


**Gough states that the short-cut ‘‘load-deflection method’’ gave 38,500 lbs./in.*. This may perhaps be some other type of ‘‘bronze’’ instead of a tin bronze. 
***These may not be tin bronzes—no composition given; according to the usual terminology they might be either a 6% Sn phosphor bronze or an aluminum 


86-90% Cu, 8-12% Al, and 1-2% Fe. 
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bronze of 











Endurance 
Endurance Notched 





Table No. Tensile Ibs./in. 2 Ibs. /in. 2 Notch 
Bronzes 
1A 4 45,500 23,000 (100) 20,500 5/64” radius 
round groove 
1B 7 87,500 15,500 (10) 15,500 (10) 0.2 mm. deep, 
0.05 mm. radius 
1B S 81,000 18,000 (10) 18,000 (10) 0.2 mm. deep 


0.05 mm. radius 





Aluminum Bronze 

2A 5 77,500 34,000 (70) 20,000 (25) 60° notch, 
0.038” deep, 
0.055” wide, 
0.01” radius at base 


2B 4 78,000 26,000 (70) 22,000 (15) 


for endurance limit and for corrosion-fatigue resistance, among 
commercial materials. 

Copper-beryllium alloys, with a precipitation-hardening heat- 
treatment appear to be, on incomplete data, of outstanding 
possibilities. 

Cast aluminum bronze, properly heat-treated, has almost as 
good endurance as the wrought material. Almost no data are 
available on ordinary bronze and red brass castings. Professor 
Sachs, in Germany, is studying these, but his data are not 
yet complete. 

On account of the relatively low tensile strength of such 
alloys and the low endurance ratio generally found on wrought 
alloys of that class, their endurance limits may be expected 


a to be low. 
Many commercial compositions and tempers of wrought 
n 4 11 98,000 36,000 (100) 20,000 (?) bronzes and special alloys have not been studied in respect to 
4 12 70,500 = 26,500 (40) = 20,000 (7) endurance. In spite of the hund individual a 
; 18 87'500 _88°500 (50) 90'000 (?) p the hundreds of individual endurance 
4 





Cu Ni Alloys 


















































n 19 97.500 32.500 (60) 20,000 (?) tests that have been tabulated in this series of articles, much 
remains to be done before the endurance properties of copper 
. Torsion. Such torsional endurance data as are available on and its engineering alloys are thoroughly understood. 
. the materials of Tables 1-5 are collected below. Because of the inapplicability of short-cut tests, the neces- 
Endurance Limits sity for running to a very large number of cycles and the 
Tensile, Torsion, <9 of seid — in. 2 Torei variety of the endurance ratio (which makes it impossible to 
Ted Mo. Ee /e.* _ Se? ee eee en make even a good guess at the endurance limit from the static 
Bronzes properties, as can be done with steel), a complete survey 
1A 16 63,000 50,500 618° ef | would be a tedious task. 
ae ee Se Eee 12,000 (70) a9 got 
1B a Det ee 15,500 (10) 8,500 (10) However, the variability of the endurance ratio and the 
‘ahcaud B facts already on record as to the importance of avoidance of 
uminum ronzse . 
‘ -cold-w a of stress-release, 0 hop or 
2A 8 87,000 60,000 217° 23,000 (60) 13,000 (50) over-cold-working and of stress-r » Offer hope for the 
A 9 83500 44.500 720 ~—- 28.000 (80) 14.000 (50) development of copper-base alloys of decidedly improved en- 
2A 11 99,000 60,500 60° 35,000 (50) 17,000 (80) durance properties over those now met in commercial alloys, 
2A 17 72,000 52,500 396° _ 19,000 (100) 12,000 (40) by means of a systematic study of the alloys aimed to develop 
Cu Ni Alloys better endurance. Similar studies on aluminum alloys are re- 
4 7 70.500 66,000 976° 34,500 (?) 14,500 (?) sulting in the production of new alloys that may have only 
4 8 70,500 60,000 1023° ....... 17,000 (?) mediocre static properties, but are superior in endurance, for 
4 19 97,000 _69,500 = 2430 32,500 (60) 20,000 (50) uses where endurance is the most important property. Such 
PE improvements in the copper-base alloys also might well result 
hmidt 9 65 Cu 25 Pb GNi 2S8n 22Zn 10,000 (2) 5,700 (2) from increased attention to their endurance properties. 
*hmidt 85 Cu 95n 4Ni 2P 11,500 (2) 9,000 (2) 
ae een ae BIBLIOGRAPHY FOR PART IV 
There is a fairly close approach in most cases to what ap- 1H. J. Gough. The Fatigue of Metals. Ernest Benn, London, 1926 
pears to be the normal relationship, i. e., the torsion endurance (pages, 148 ait). ee me ms 
; ; ; j » Je ough, ome Experiments on the Fatigue o Materials under 
‘imit approximating 50% of that for rotary bending. Alternating Torsion. British Aeronautical Research Committee, Reports 
Summary. Phosphor bronze is relatively immune to corrosion rt rh ca a 14 canes. a a 
£48 : - > , hi ° ° ownsenc . ° reenall, atigue Studies of Non-Ferrous 
fatigue in salt or fresh water, but does not have S Very high Sheet Metals. Proceedings American Society for Testing Materials, Vol. 
endurance limit to start with. Aluminum bronze is outstanding 29, Part 2, 1929, pages 353-364. Discussion, pages 365-370. 
' 
TABLE 2A. WROUGHT ALUMINUM BRONZE 
= STATIC ENDURANCE . = 
COMPOSITION ‘ = <i _ ~e 
P s a ane 2) oe oe 
om a an . < > — 2 — os =| > = es 
. i 4 = Zee | Bs 2S geese E-S og Es ‘ 
S a 5s >s eg § a E sss 5 = 2 £8 £*fe BEe se ES E 
1 Carpenter’? & Edwards 13 90.10 9.90 Rolled 43” rod 84,000 29 31 10 29,500 
2 Rosenhain & Lantsherry® 2 89.06 10.02 92 Rolled 32” rod 96,000 22% 33% 97-500 i Pes , 
3 Rosenhain & Lantsberry 3 88.30 9.82 1.88 Rolled 32” rod 91,000 29 32 97,500 
- ' Rosenhain & Lantsberry 6 88.11 8.91 2.98 Rolled 33” rod 89,500 39 43% 27,500 
me Extruded he a : sr 
R. R. Moore’ 6 89.81 10.06 .13 1650°F. water 1150° 77,500 35% 34 13% 128 47,000 34,000 (70) .48 {See text, 
notched) 
6 McAdam? KE-6 90.39 10.00 .178 600°F. 3hrs. 75,000 20 26 25 28,000 (2) (.37?) 
7 MeAdam KF-6 87.69 10.50 2.64 600°F. 3 hrs. 100,000 16% 17% 14 31,000 (7?) (.31?) 
8 MecAdam® BJa 90.91 9.10 tr Rolled as received 87,000 34 54% 23,000 (60) .26 (See text, torsion) 
® McAdam BJb 90.52 10.01 tr Rolled as received 83,500 38 39 28,000 (80) .34 (See text, torsion) 
10 MeAdam BJbl 90.52 10.01 tr 1200°F. 1 hr. 62,500 24 23 27,000+ 20,000 (50) .32 
1l McAdam BJc 87.12 10.40 2.92 Rolled as received 99,000 30% 40 38,000 35,000 (50) .35 (See text, torsion 
and corrosion 
fatigue) 
12 McAdam CM 87.00 9.60 3.40 Rolled as received 91,500 27% 28% 14 30,000 27,000 (40) .30 (See text, 
corrosion fatigue) 
13. MeAdam CM12 87.00 9.60 3.40 1200°F. 1 hr. 91,500 27%> 28%>14> 30,000 27,000» 
14 McAdam 1A 88.67 7.49 2.89 .14 (.81 Ni) As received 90,500 34% 36 22 45,000 38,000 (60) .42 (See text, 
corrosion fatigue) . 
— 15 MeAdam 1C 86.71 9.93 3.10 (.26 Sn) Extruded as received 88,000 11% 14% 5% 42,000 (20) .48 (See text, 4 
e, corrosion fatigue) : 
16 McAdam 1CA 83.60 12.57 3.40  .43 Extruded as received 83,500 % 3% 2% 40,000 (15) (.48) (See text, 
corrosion fatigue) ? 
wa 17 McAdam BJ 94.85 5.62 .07 Rolled as received 72,000 43 65% 24,000 19,000 (100) .27 (See text, torsion) 
- 18 Carpenter & Edwards’ 1 99.90 .10 Rolled #2” rod 32,500 65% 91 66 13,000 (% million) } 
D. 19 Carpenter & Edwards 4 97.01 2.99 Rolled 33” rod 44,500 57 86 102 22,000 (% million) i 
20 Carpenter & Edwards 6 94.93 5.07 Rolled 33” rod 57,000 69 78 124 24,500 
21 Carpenter & Edwards 9 92.65 7.35 Rolled }}” rod 63,000 72% 74% 134 24,500 4 
f LS Fe 4 Ne IN i a Si i 
0 "Analysis given adds up over 100%. i 
Static and endurance resulis same for material as received and annealed. 
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TABLE 2B. CAST ALUMINUM BRONZE 

































































—__—__—__——-§TATICO— ENDURANCE. 
Stress for : 
Tensile Charpy 1 Million Endurance No. 
COMPOSITION Strength Red. Impact Brinell Cycles Limit Cycles Endurance 
No. Worker Cu Al Fe Condition lbs./in.2 Elong.% Area % ft.-lbs. Hardness Ilbs./in.? lbs./in.2 Millions Ratio Notes 
1 Corse & Comstock#* 88.63 10.67 91 As cast® 77,000 30% 27% 35,000 26,000 (13) (.34) 
2 Corse & Comstock 88.63 10.67 91 Heat treated» 88,500 15 17% 40,000 32,000 (14) (.36) 
3 R. R. Moore™® 90.22 9.78 As cast* 59,000 20 28 6% 96 27,000 22,000 (50) 37 
4 R. R. Moore 90.22 9.78 Heat-treated> 78,000 14 19 13 142 27,000 26,000 (70) 33 See text, notched 
5 Genders, etc.?? 90.3 9.7 Chill cast 1” rod 67,0004 144 174 126 29,0004 (?) (.42?) 
*Cast half in sand, half in chill. 
b1560°F., quenched in water, drawn at 1200°F. 
eCast in keel block test bar. 
“Static properties on die casting 0.564” diameter. Endurance on 1” chill cast rod. 
TABLE 3. MANGANESE BRONZE TYPE 
STATIC. ENDURANCE <a 
S i] << Fy Ss Soo So s oF, bs 
ry Composition = 2bs eb - “£6 a5 = © =: 
z a 3 > SN a ; gs S 3 N\ a =.° 
s oS = : . . ~ . > S 5 wn S > aa Se += c+ 
7 - = Cu Zn Sn Fe Al Mn Ni Pb & ese SB eS > a §2 ss &3 
“1 “McAdam* BG 58.19 40.10 1.04 .65 02  Hot-rolled as 75,500 33% 44 27,000+ 18,000 (100) 24 
received 
2 Irwin?3 Analysis not given Forged 105,500 8 17 16,000 (?) (17,500 15 
axial (.17 axial) 
Finow loading ) 
3 Déring™* Marine 57.5 40.7 8 15 .80 -05 Not stated 83,500 25,000¢ (?)¢ (.30?) 
Bronze 
4 Corse & 
Comstock?! 56. 41. & a 5 5 Cast 87,500 25 25 27,000 19,000 (6) (.22?) 
5 R. R. Moore’ 56.85 40.90 32 1.50 .23 .20 — Cast» 70,000 33 41 26,000 17,000 (250) 24 
6 Hengstenberg”® 64. 22. 2.45 5.30 5.80 .04* Cast — ™ --. 22,000 16,000 20 ae 
7 Hengstenberg 64. 22. 2.45 5.30 5.80 .04* Forged 105,500 8 17 24,500 17,500 20 17 
8 Hengstenberg 57. 34. 2.10 3.40 3.43 Forged 96,000 15 18 22,000 12,000 20 13 
9 Hengstenderg 75.97 17.40 3.42 .07 = A 3.20 Cast 3” diam. 19,700 18 21 8,000 7,200 20 37 
10 Hengstenberg 75.97 17.40 3.42 07 a A 3.20 Cast 5” diam. 20,150 23 24 7,000 5,800 20 97 
*Cast half in sand, half in chill. 4Not a manganese bronze. 
Cast in keel block test bar—21 Charpy, 29% Izod, 93 Brinell. *Also contains 0.05% Si. 
eOnly 8% increase in endurance obtained by cold-working the surface of the specimen. 
TABLE 4. COPPER NICKEL ALLOYS 
Fs —————- STATO ——_— —-ENDURANCE— pore 
n - c a 
ai) ae é > < 2 2 
COMPOSITION E sj “ £€& =, S82 82 Ge §& 
= 2 ts i < > we Sw e* P Notes 
. , = se™N 4 eS s58 s> es : 
No. Worker Mark Cu Ni Mn Fe P i. s Misc. S z Bs & = b> £Ss Se =e : 
S -nz-> & & 62 £2205 285 25 
“1 “MeAdam* El 48.37 48.33 1.90 05 .23 Cold-rolled 85,000 34% 60% 48,000 37,000 (100) .44 (See text, cor- 
1400°F, rosion fatigue) 
2 McAdam Ann. 48.37 48.33 1.90 05 .33 1 hr. Not given 45% 61% 35,000 32,000 (60) (See text, cor- 
rosion fatigue ) 
Cold-rolled & 
HP? 750°F, (See text, cor- 
McAdam Ann. 53.54 45.00 1.03  .38 02 .04 3 hrs. 96,500 22 70% 53 49,000 41,000 (100) .43 rosion fatigue ) 
1200°F, (See text, cor- 
4 McAdam HP2 53.54 45.00 1.03 38 .02 .04 1 hr. 66,500 47 78 77% 30,000 (4) (.45?)  rosion fatigue) 
Cold-rolled 
5 McAdam CV 53.71 44.77 86 66 .08 as received 103,500 15 70 49,000 43,000 (40) .42 
1450°F. 
6 McAdam CV14-5 53.71 44.77 .86 .66 .08 1 hr. 69,500 48% 78% 81,000 28,000 (8) (.407) 
Hot-rolled (See text, 
7 McAdam CE 53.77 44.68 1.14 2 ll as received 70,500 48% 78% 34,500 (?) (.497) torsion) 
1500°F, (See text, 
8 McAdam CE-1 53.77 44.68 1.14 .52 ll 1 br. 70,500 48% 79% torsion) 
Hot-rolled (See text, 
9 McAdam EH 56.63 40.29 1.44 1.02 .02 .16 .04585 as received 78,000 32% 60 45 40,000 32,500 (?) (.42?) notched) 
1400°F. 
10 MeAdam EH14 56.63 40.29 1.44 1.02 .02 .16 .048§ 1 br. 72,000 47 66% 45% 33,000 30,000 (?) (.427?) 
Cold-rolled & (See text, cor- 
850°F. rosion fatigue 
11 McAdam HZ8.5 67.11 28.66 1.35 2.82 .008 .04 .00685 3 brs. 98,000 18 54 38 46,000 36,000 (100) .37 and notched) 
. (See text, cor- 
1450°F, rosion fatigue 
12 McAdam HZ14-5 67.11 28.66 1.35 2.82 .008 .04 .0068 1 br. 70,500 45% 71% 66 29,000 26,500 (40) .37 and notched) 
mA , 400°F. (See text, cor- 
13 McAdam HE4 77.92 21.24 .29 51 .031 .03 .01158 1 br. 62,500 22% 68 24% 31,000 25,500 (100) .41 rosion fatigue) 
‘ ‘ 1400°F, (See Text, cor- 
14 McAdam HE14 77.92 21.24 296 «661 SC (i. 081 03 .0115S 1 br. 47,500 50 75 47 21,000 18,000 (100) .38 rosion fatigue) 
Cold-rolled 
15 McAdam B 80.34 19.238 .12  .27 as received 50,000 36 67% 17,500 (50) .35 
16 Moore, H. F. %” 79.20 20.24 20 .36 Not Stated 20,000 (5) 
17 Moore, H. F. 1” 79.82 19.64 .22 .37 Not Stated 20,000 (5) 
Copper-Nickel-Tin 
Cold-drawn (See text, 
18 McAdam* CF 69.82 29.08 27 .95 Sn asreceived 87,500 4 22 40,000 33,500 (50) .38 notched) 
Copper-Nickel-Chromium 
Forged as (See text, tor- 
19 McAdam* D 58.93 34.15 1.61 1.04 13 4.14 Cr received 97,000 22 46% 32,500 (60) .34 sion and notched) 





*Tests on turbine blading shapes. 
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TABLE 5. SPECIAL HIGH-COPPER ALLOYS 


























quenched, rolled, 


annealed, cold 


stretched, then 


tempered 1 hr. 
at 660° F. 


375 





“New Data Townsend 


® Siemens & Halske. Advertisement facing page 431, Metallwirtschrift, 
Vol. 10, May 24, 1931. Static data not included there but taken from 
Wissenschaftliche Veréffentlichungen aus dem Siemens-Konzern, Vol. 8, 
Part 1, 1929. Translated by Richard Rimbach and A. J. Michel under 
title Beryllium, Its Production and Application. Chemical Catalog Co., 
1932, 

A. Stock. Beryllium. Electrochemical Society, Preprint 61-35, 1932, 
pages 451-468. : 

5K. G. Frank. Wrought Beryllium-Copper for Electrical Parts and 
Springs. Product Engineering, Vol. 3, 1932, page 108. 

* National Physical Laboratory. Report for the Year 1931. Department 
of Scientific and Industrial Research, 1932, page 221. ' ‘ 

™P. Ludwik. Schwingungsfestigkeit und Gleitwiderstand. Zeitschrift 
fiir Metalikunde, Vol. 22, 1930, pages 374-378. 

®D. J. McAdam, Jr. Corrosion-Fatigue of Non-Ferrous Metals. Pro- 
ceedings American Society for Testing Materials, Vol. 27, Part 2, 1927, 
pages 102-127. : 
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Since this correlated abstract was prepared, Gough and 
Sopwith* have reported on some tests in vacuo. The specimen 
was enclosed in a sylphon bellows, which was evacuated down 
to about a millionth of an atmosphere, while the specimen was 
under repeated axial stress in a Haigh machine. Preliminary 
tests in a less perfect vacuum had also indicated no effect on 
a larger series of steels, little on a magnesium alloy with 244% 
Al, and wide scatter on duralumin with apparently some im- 
provement due to exclusion of air during the test. 

In the tests in a high vacuum a carbon and a Ni Cr steel 
shewed no detectable difference between results in air and in 
vacuo. An annealed 80:20 cupro nickel (with 0.19% Fe) of 
50,000 Ibs./in.? tensile, 44% elongation, 68% reduction also 
gave the same endurance limit, 18,000 lbs./in.?, as in air. 

Annealed copper (0.04% oxygen, traces of Pb and As) of 
32,500 lbs./in.* tensile, 59% elongation, 74% reduction, gave 
10,000 lbs./in.2 endurance limit (30 million cycles) in air or 
lanolin, and is estimated from three tests to 20 million cycles 
to have an endurance limit in the high vacuum of 11,000 Ibs./ 
in.?. The evidence on copper is not very conclusive due to the 
small number of tests. 

But annealed 70:30 brass (with 0.04% Fe, trace Pb) of 44,500 
lbs./in.? tensile, 84% elongation, 85% reduction giving 16,000 
Ibs./in.2 endurance limit on a 20 million cycle basis either in 
air, or when covered with lanolin, rose to 20,500 lbs./in.? in the 
high vacuum. This reported behavior of brass appears striking, 
since the S-N curve seems to be quite clearly established, 8 


*Gough, H. J. and Sopwith, D. G. Atmospheric action as a factor in 
Fatigue of Metals. Preprint No. 611, Institute of Metals, for September, 
1932 meeting, 20 pages. 
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Readers’ Comments, continued from page 269 


complete aging and yields maximum hardness. If precipita- 
tion has not been complete in the quenching bath, it may con- 
tinue, with increased hardness, at room temperature or by 
artificial aging at a temperature slightly higher for a short time 
until maximum hardness is obtained. This has been observed. 
Aging at higher temperatures (tempering) results in agglom- 
eration of the precipitated carbide particles resulting in the 
formation of troostite and of sorbite and in decreased hard- 
ness as demanded by the precipitation theory. If the trans- 
formation of austenite takes place slowly at some 700°C. sub- 
microscopic particles of the carbide must likewise form (the 
martensitic stage) before agglomeration giving rise to troostite, 
sorbite and pearlite can occur. In the transformations we are 
studying, constituents cannot reach microscopic dimensions 
without first passing through the submicroscopic stage. 

Messrs. Guthrie and Comstock express the belief, shared by 
others, that on slow cooling austenite transforms directly to 
pearlite without passing through the troostitic and sorbitic 
stages. It is an important question and one which should be 
settled to the satisfaction of all. 

The ferrite and the cementite lamellae, of which pearlite is 
constituted, did not spring full grown from mother austenite. 
Their birth and growth involve two transformations (1) an 
allotropic transformation of the solvent, which changes from 
y to a iron, and (2) a precipitation of the carbon out of solu- 
tion as the carbide Feg,C. Like all crystalline transformations, 
these changes are gradual. They proceed from zero to com- 
pletion, passing through submicroscopic and increasing micro- 
scopic dimensions; submicroscopic a grains must form within 
the y matrix and increase in size and number until the allo- 
tropic transformation is completed. Likewise, submicroscopic 
particles of cementite must form and increase in size and num- 
ber before the rejection is completed. Stages must necessarily 
be passed through when the alloy contains both y and a iron in 
various proportions, and both crystallized FegC and carbon in 
solution before reaching pearlitic equilibrium. The very nature 
of the transformations demands it. Those stages correspond 
to the so-called transition constituents, troostite and sorbite. 
It follows from the above considerations that no exact com- 
position can be ascribed to these constituents. They represent 
various phases in the agglomeration of the carbide particles 
and in the extent of the allotropic transformation. Will not 
some one indicate the fallacy of this reasoning and explain 
how full grown lamellae of a ferrite and of cementite may 
form from a solid solution of carbon in y iron without being 
at their birth of submicroscopic size, without their gradual in- 
crease to microscopic dimension, without passing through 
aggregates of y and a iron, of crystallized Fe,;C and carbon 
in solution? 

The microstructure obtained by Messrs. Guthrie and Com- 
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specimens having been used. The stress for a life of 3 million 
cycles was 22,500 lIbs./in.2 in vacuo and 16,500 in air. The 
authors conclude that the improvement in endurance due to 
prevention of access of air during repeated stress, although 
clearly indicated only in one of the materials tested, proves 
that the “air endurance limit” can no longer be regarded as 
the standard limiting stress. 


No sign of the corrosion postulated to explain the lower 
results on brass in air could be seen on the tested specimens. 
Further tests are planned to try to find whether the postulated 
invisible corrosion is to be ascribed to oxygen or to water 
vapor. The air endurance limit of the brass is stated to agree 
with that determined on the same material and with the same 
Haigh machine some five years before. But Gough** tabulates, 
in his book, for material No. 100, annealed 70:30 brass of the 
same mark (BI1F1) and same analysis and static properties 
as the brass used in these tests, an endurance limit in. rotary 
bending for 60 million cycles, of 20,000 lbs./in.*. These rotary 
bending tests are not referred to in the article by Gough and 
Sopwith. 

If the same material shows the same endurance limit in air 
in rotary bending that it does in vacuo in axial repeated stress 
tests, but falls down in air on the latter type of test, the situa- 
tion becomes still more complicated. Since a marked difference 
between tests in air and in vacuo appeared only in the case of 
this lot BIF1 of 70:30, it will be well to await further data 
before drawing very sweeping conclusions. 





**Gough, H. J. The Fatigue of Metals. Scott, Greenwood & Co., 
London, 1926. Pages 286-287. 
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stock in which they find martensite and pearlite in close juxta- 
position appears to me to have little significance in view of the 
manner in which the experiment was conducted. In order to 
trap in the quenching bath the austenite in process of trans- 
formation and, therefore, exhibiting the transition constituents 
troostite and sorbite, it is necessary to have a thermal gradient 
extending from the austenitic range into the pearlitic range. 
In their experiment, this heat gradient was so narrow as to be 
practically non-existent. Consider that the lead bath was kept 
at a temperature of only 1300°F. while the critical transforma- 
tion is given as 1290°F. a gradient of 10°F. Had they kept 
their lead bath at a higher temperature, 1500°F. for instance, 
I believe that they would have found troostite associated with 
martensite. Similar experiments have been frequently per- 
formed. 
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Percent Elongation in the Tensile Test as a 
Method of Measuring the Ductility of Thin Sheets 


To the Editor of Metaits & ALLoys: 


I have just received the October copy of Merars & ALLoys 
and note with considerable interest, the article by Mr. Reid L. 
Kenyon, “Percent Elongation in the ‘Tensile ‘lest as a Method 
of Measuring the Ductility of ‘Thin Sheets.” In the second. 
column of this article on page 220, under the general heading, 
“Outline of Tests,” Mr. Kenyon makes the statement in the 
first sentence . . . “but im these tests there was no variation in 
length of parallel section for a given gage length.” This is not 
in agreement with the facts as can be seen by reference to the 
paper referred to. Opposite page 380 of the A.S.T.M. Pro- 
ceedings Vol. 26, 1926, Part II, will be found the detailed 
dimensions of the whole series of specimens where the parallel 
section was varied, as well as, the width of the specimen, while 
the gage length was maintained at 2 in. throughout. The data 
from these tests will be found on pages 382 and 383 and 384. 
The results have been plotted in Fig. 6, page 386, to show the 
relations between elongation and length of reduced section. 

It is indeed a pleasure to see that Mr. Kenyon’s results give 
the same answer that I obtained in the earlier tests, to wit: 
that the length of reduced section does not appreciably affect 
the elongation results as long as the parallel section is slightly 
longer than the gage length used. 


R. L. Tempuiyn, 
Chief Engineer of Tests 
Aluminum Research Laboratories 
New Kensington, Pa. 
Oct. 1, 1982. 
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Alloy Steels. Rosert Hunter. Transactions Institution Engineers and 
Shipbuilders in Scotland, Vol. 72, Yearbook 1929, pages 696-703. 
A discussion of alloys now available. WHB(0) 


The Story of Steel. J. Hmnperson. South African Mining & Engineer- 
ing Tend Vol. 42, Part 1, Apr. 4, 1931, pages 141-142; May 2, 1931, 
pages 245-246; May 9, 1931, pages 263-264. 

eneral. AHE(0) 


Structural Steel Research. Frep Grove-Patmer. IJron & Steel Industry 
& British Foundryman, Vol. 4, June 1931, pages 299-301. 
Describes program for research. CHL(0) 


21st Report of the German Atomic Weight Commission. (XI. Bericht 
der Deutschen Atomgewichts-Kommission.) M. Bopensrern, O. Haan, 
O. Héniescumip & R. J. Meyer. Berichte der Deutschen Chemischen 
Gesellschaft, Vol. 64, Jan. 7, 1931, pages 1-21. ; f / 

Contains 43 references. The 1931 table of atomic weights is presented 
and atomic weight determinations made by chemical means during the past 
year of Ca, Tl, As, Ta, 8, Cr, Cl and Re are described. The status of pee 
studies is discussed and mass spectroscopic results are given for Kr, Xe, Hg, 
Cr, Mo, O, N, Cland Pb. The question of finding stable elements between 
U and Pb is discussed. A table of isotopes is given. CEM(0) 


The Education of a Metallurgist. Harotp Carpenter. Journal In- 
stitute of Metals, Vol. 47, Mar. 1931, pages 3-9. ny 

Review of the aims and systems for training a metallurgist in different 
countries. The author stresses the point that the college course should, 
pre-eminently, teach scientific methods because he sees in this the basis 
of the cultural and intellectual activity of the modern world. Ha(0) 


Value of Specifications in the Manufacture of Steel. J. Brunner 
(Illinois Steel Company). Preprint, Symposium on Economic Significance 
of Specifications for Materials, American Society for Testing Materials, 
1931, pages 7-10. . j : 

General discussion of principles governing framing of specifications for 
ateel, their advantages oad limitations. HWG(0) 


The Effect of the Development of Non-Ferrous Alloys on Iron and Steel. 
Marra L. V. Gaytor. Journal Institute of Metals, Vol. 47, Aug. 1931, 
Pages 1-5. ’ 7 

The very close relationship existing between ferrous and non-ferrous 
alloys with regard to their development through scientific method is noted; 
the same fundamental problems are present in both cases; the difference is 
only in degree. The researches carried out on non-ferrous alloys made from 
as pure a material as possible have led to investigations with pure Fe and 
its alloys. The development of the high-frequency induction furnace has 
especially contributed to the production of pure metals by the possibility 
of melting in a vacuum. Ha(0) 


Specifications from the Standpoint of a Large Purchaser of Engineering 
and Special Materials. J. W. Bancker (Western Electric Company). 
Preprint, Symposium on Economic Significance of Specifications for Materials, 
American Society for Testing Materials, 1931, pages 35-43. 

Cites value of control of purchases by specification. The tool steel 
industry furnishes the worst example of the degree of confusion and duplica- 
tion which a multitude of trade names can cause. However, until recently it 
was impossible to differentiate good and bad tool steels by routine inspection 
methods so that the standardization is difficult. No suitable inspection 
tests are known for welding rod. The domestic screw machine steel industry 
was given impetus by its effort to meet specifications imposed. Some other 
metallic products are mentioned in the paper. HWG(0) 


In Behalf of a Standard Non-Ferrous Classification. Gro. 8. Brapy. 
Product Engineering, Vol. 2, Oct. 1931, pages 433-436. d 

There is a real need for a classification of non-ferrous alloys in a manner 
in which the engineer, foundryman, mechanic and purchasing agent may be 
enabled to compare qualities which are expected in alloys. The great 
number of mixtures with names which are often meaningless render such a 
basis of comparison impossible at present. While the S.A.E. and the A.S.- 
T.M. have established certain standards, they are not generally accepted 
1 even widely known. Class names for each group of alloys are suggested, 
as well as a standard system to designate the con‘ents or grade of the alloy. 
Standardization should allow a reasonable number of commercial alloys in 
each of the great groups: the alloys of Al, Cu-Ni alloys, Pb and Sn white 
alloys and the brasses and bronzes. Ha(0) 


Progress in the Properties and Treatment of Metallic Alloys. (Quelques 
progrés importants dans les propriétés et les traitements des alliages 
métalliques.) L. Gumuetr. Congrés International des Mines, de la Métal- 
lurgie et de la Géologie appliquée, Section de Métallurgie, 6th session, Liege, 
J 30, pages 507-523. att 

“Résumé # cogrem in the last half-dozen years. Steels containing high 
Cu, or Cu and Cr, steels for resistance to creep at high temperatures, (es- 

ecially one of 0.30% C, 2.78% Ni, 0.75% Cr, 0.33% Mo), cast Ni-Cr steel, 

igh speed steel with 5% Co and 0.75% Mo beside the usual constituents, 
use of Ni, Cr and Mo in cast iron, of heat-treated cast iron, of aluminum 
brasses, nickel brasses, Monel metal, strong Al alloys, Alclad, beryllium steel 
and of nitrided steels, are cited as important advances. HWG(0) 


k on General Mechanical Technology of the Metals. (Lehrbuch 
ant ena mechanischen Technologie der Metalle.) 6th Edition. 
HeRMANN Meyer. Max Jinecke, Leipzig, 1931. Paper, 5'/2 xX 81/2 
inches, 332 pages. Price 7.20 RM.. 

The methods of melting and working the alloys used in machine construc- 
tion are described briefly but clearly, with the aid of many well-chosen il- 
lustrations. The book differs from many textbooks of wide scope in that 
it is quite up to date. Conveyor systems for continuous molding and pour- 
ing in the foundry, the Brackelsberg furnace and nitriding receive mention, 
for example. ; ia 

While the space allotted to any one anion yeoc going into great de- 
tail so that the expert in one field will not find details new to him, yet the 
avoidance of too great detail gives a better broad picture to the student. 
Casting, forging, rolling, drawing, stamping, spinning, welding, soldering 
and heat-treatment are discussed. 

Heat-treatment receives rather too little space for correct balance, but 
in general, the processes are adequately dealt with, for a book of this type. 

hile the subject is ‘‘mechanical metallurgy,” physical metallurgy is 
dealt with as a necessary side issue. While such references are not extensive, 
they are good as far as they go. The microg raphs are of a high order of ex- 
cellence, as are the paper an grinding. There is an index. 

This is a good textbook.—H. W. Gillett(0)-B- 


World Development in Electro Motaiaray. (Le dévelopment mondial de 
l’électrosidérugia.) R. Sevin. Congrés International des Mines, de la 
Métallurgie et de la Géologie appliquée, Section de Métallurgie, 6th session, 
Liege, June 1930, pages 247-255. ws 

Brief general discussion of status of electric steel melting in various coun- 
tries with still briefer comment on electric heat-treatment. HWG(0) 


PROPERTIES OF METALS (1) 


Magnesium and Beryllium. Witi1am Crawrorp Hiasca. Electrical 
Manufacturing, Vol. 8, Aug. 1931, pages 24-25. 

Mg, one third lighter than Al, has been produced commercially for the last 
15 years. It has enjoyed a progressive price decline. The pure metal is 
used chiefly as a deoxidizer and for alloys, also used to degasify radio and 
other vacuum tubes. Mg ribbon is to form magnesium oxide vastings 
on electrical resistor elements. Mg base alloys offer much where light 
weight and electrical efficiency must be supplemented by mechanical 
strength. It is available as ingot, rod, tubing, sheet, extruded forms, wire 
ribbon and powder. Be is also a light metal, but so far is only in its develop- 
ment stages, 98% pure metal now being quoted at $145.00a pound. Experi- 
ment shows that it has definitely assured a place in the roster of electrical 
materials of the near future. Beryl, the ore, is colorless and clear like glass. 
Be promises to be valuable as an ingredient in ferrous as well as Cu alloys. 
When added to Cu in minute quantities Be improves its mechanical proper- 
ties without affecting the conductivity. It gives a Cu alloy a golden color. 
Be ocours in more than a dozen different minerals. WAT(1) 


Revision of the Atomic Weight of Thallium. Analysis of Thallo-Bromide. 
agen des Atomgewichts von Thallium; Analyse des Thallobromides.) 

- Hosniescumip & H. Srriese.. Zeitschrift fir anorganische und allge- 
meine chemie, Vol. 194, No. 2/3, 1930, pages 293-298. 

The atomic weight of Tl was found, in agreement with a previous deter- 
mination of Hoenigschmid, to be 204.390 + 0.008. Ha(1) 


Electric and Magnetic Properties of Metals. (Elektrische und magnetische 
Eigenschaften der Metalle.) R. Becker. Zeitschrift fiir Elektrochemie, 
Vol. 37, Aug.-Sept. 1931, pages 403-414. 

The name ‘‘metal’’ designates a certain definite group of substances which 
are, however, characterized by properties which differ in accordance with 
the purpose for which they are used. For instance, the chemist, the elec- 
tries] engineer and the mechanical engineer each define them according to 
their specific needs. The author tries to find a generally acceptable defini- 
tion from the view point of the physicist; he also tries to make it possible to 
derive from this definition all the properties utilized by the others. Although 
the electron theory supplies a very satisfactory explanation of the substance 
of a metal, it has not.so far been possible to explain some essential char- 
acteristics of a metal; for instance, its technological properties. The author 

articularly discusses the explanation of electrical and magnetic properties 

y the authors, Drude, Richardson, Bohr, P. Weiss, the final elucidation by 
Sommerfeld by applying the Pauli rule and the Fermi statistics. The theory 
of the free atoms and their distributions and the spin of the electron are ex- 

lained. By this, a certain momentum is attributed to each atom besides 
its charge and mass and is responsible for the magnetic properties. A list of 
references supplements the paper. In an appendix, it is shown how the 
entropy of a system can be calculated from the formulas representing the 
Fermi dist~ibution of the free atoms in a metal at the absolute zero point of 
temperatw e. Ha(1) 


The Present State of Our Knowledge of Super-Conductors. (L’état actuel 
de nos connaissances sur les supraconducteurs.) A. Bovuraric. Revue 
générale d’ Electricité, Vol. 28, Aug. 2, 1930, pages 165-172. 

The author reviews the work done since Kamerlingh-Onnes discovered, 
in 1911, that the electrical resistance of metals approaches zero at zero (ab- 
solute) temperature. He discusses the different eocies which explain this 
phenomenon. The super-conductivity has, so far, been found only for 
the following metals; the temperature given is that at which the transition 
from ordinary to super-conductivity occurs (in ° Kelvin): 


Lead 7a: Tin 5.2> 2. 
Mercury 4.2° K. Thallium 2.47° K 
Indium 3.4° K Gallium 1.07° K. 


The crystalline condition and elastic deformation have considerable in- 
fluence on the super-conductivity. The table of Kapitza is given for a 
number of metals. The theory of Riecke and Drude is accepted, to-day, as 
the most probable explanation of the phenomenon. 16 references. Ha(1) 


Handbook of Inorganic Chemistry. Vol. 4. Section 3, Part 2A, No. 1. 
Iron and Its Compounds. (Handbuch der anorganischen Chemie. Vierter 
Band, dritte Abteilung, zweiter Teil, A, Lieferung 1. Eisen und seine 
Verbindung.) Asxecc, Averspacn & Koppre.. Verlag S. Hirzel, Leipzig, 
1931. Paper, 7 x 10 inches, 336 pages. Price 40 RM. 

The topies covered are, atomic weight, J. Meyer; the iron atom, E 
Rabinowitsch; preparation of pure iron and its physical properties, K 
Fishbeck; pyrophoric and colloidal iron, D. Deutsch; electromotive and 
electrochemical behavior, H. Danneel. The next volume is to deal with 
passivity, corrosion, compounds with metalloids and alloys with metals, and 
the history and occurrence of iron. Though this volume is in a chemical 
series, it deals almost wholly with the physical properties of iron, of which 
the magnetic properties are most fully described, 380 literature references 
being cited. 

There being no truly pure iron, only those physical constants are really es- 
tablished which are not materially affected by the impurities of so-called pure 
iron. In other cases, a process of extrapolation may give a fair approxima- 
tion, but in a great number al! that can be done is to cite the composition of 
the material studied, insofar as it was determined, and the data obtained on 
the various samples for the constant in question. The tabulated or plotted 
data of various workers often show huge variations. The density of a given 
sample of a-iron at room temperature can be determined precisely to several 
places of decimals, but that of pure iron cannot be precisely stated to more 
than one place, i.e., 7.9. The Brinell hardness of pure annealed iron is not 
known, as figures for so-called pure iron run from 50 to 80. Data for specific 
heat of molten iron at 1600° C. vary from 0.15 to 0.23... The heat of trans- 
formation of 6- to y-iron is given from 2.9 to 6.7. The heat of fusion may be 
anything from 50 to 70, according to the data one cares to accept. 

This state of affairs makes it necessary for all determinations to be accom- 
panied by a statement of the analysis of the material. While it is not very 
clearly brought out in this volume of Abegg, even that does not fully define 
the material since the oxygen content of most so-called pure iron samples 
used in the various investigations has not been determined, and it varies 
greatiy, often being much larger in amount than that of some of the im- 
purities that are determined. The subject thus resolves itself into a dis- 
cussion of the effect of impurities, particularly carbon, on the various con- 
stants, and this is quite well covered. 

The editor and his collaborators have painstakingly collected the available 
data, citing the analysis of the materia! studied insofar as it is known and 
have excluded some obviously erroneous data. With all the exercise of their 
critical faculties, they are caliiaan able to fix a reliable figure for a constant, 
without uncertainties of a rather large order of magnitude. 

The volume is of great value, not only in presenting data, but in showing 
their discordance, and the pressing need for the preparation of truly pure iron 
on a scale sufficient to afford material] for the obtaining of data of greater 
reliability. ; 

That so important a metal as iron is such a stranger in pure form is a 
challenge tc metallurgy that should not go unheeded. The book makes this 
challenge clear. 

While there is a table of contents, there is no index, which seems inexcus- 
able in a reference book of this type —-HWG(1)-B- 
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PROPERTIES OF NON-FERROUS ALLOYS (2) 


A Few Mechanical-Technical Properties of the Red Brass Alloys Rg 10. 

(Zur Kenntnis einiger mechanisch-technischer Eigenschaften der Rot- 

usslegierungen Rg 10.) Witit1 Cravus. Die Giesserei mit Giesserei- 
Gcitunn, Vol. 18, Apr. 3, 1931, pages 283-285. 

Analysis and test results are given and the influence of impurities deter- 
mined. The tensile strength of this alloy is 20 kg./mm.*, elongation 10%, 
Brinell hardness 65 kg./mm.?, and bending number 15. Other tables give 
the properties of this brass if alloyed with Pb and Sb. Ha(2) 


Casting Studies on Light Aluminum Alloys. Influence of the Chemical 
Composition. ( Etude de la coulée des alliages légers d’aluminium. In- 
fluences de la composition chimique.) ANpr& Courtry. Comptes Rendus, 
Vol. 191, Dec. 8, 1930, pages 1128-1130. 

Al-Si, Al-Cu and Al-Zn alloys of varying composition were examined by a 
method described previously. The following conclusions were arrived at: 
In determining the casting qualities, it is necessary to consider the density 
of the metal as well as its composition. In the light Al alloys investigated, 
the ‘‘castability’’ diminishes, within the proximity of the range of pure 
metal, with an increase of metals in solid solution. In the Al-Si alloys, in 
spite of the rapid elevation of the fusion point and the distinct decrease in 
the density, the ‘‘castability’’ was found to be superior in the high-Si alloys 
(up to 21.72% 8i) as compared with the eutectic (13% Si). In the Al-Cu 
alloys, the alloy of 6% Cu has the ‘‘castability”’ of Al and the alloy of 12% Cu 
surpasses the ‘‘castability’’ of pure Al by 20%. Within the large zone of 
the solid solution diagram of the Al-Zn alloys, the ‘‘castability”’ is diminished 
with an increase in Zn in spite of the rapid increase of the density. It re- 
quires 30% Zn to obtain an alloy of the ‘‘castability’’ of pure Al. (2) 


Iron-Brasses and Magnesium Brasses. (Les laitons au fer et les laitons 
au magnésium). L. Guituter. Cuivre et Laiton, Vol. 4, July 15, 1931, 
pages 303-304. 

Brief report of tests shows that the addition of Fe to brass, even up to 1.6% 
does not produce any important new property. The addition of Mg of less 
than 0.3% is of no importance but, in larger amounts, it exerts an extremely 
harmful influence on the mechanical] properties. Ha(2) 


Precious Metal Alloys. R. C. Brumrigitp (Cooper Union). American 
Society for Steel Treating, Preprint No. 28, 1931, 22 pages; Mining Journal, 
Vol. 175, Oct. 31, 1931, page 820; Nov. 7, 1931, pages 835-836; Nov. 14, 
1931, pages 852-853. 

Paper read and discussed before the Boston Convention of the Society in 
Sept., 1931. The author describes the properties of certain noble metal alloys 
used mostly for dental purposes. The heat treatment possibilities of 
increasing the hardness, the workability, the melting points and casting 
properties are discussed. 22 references. WLC(2) 


The Complex Brasses. (Les laitons complexes.) L&on Guinier. Cuivre 
et Laiton, Vol. 4, Sept. 15, 1931, pages 399-400 

When adding a metal to another metal, it should go into solution com- 
pletely; if it keeps its character, it may form injurious constituents. The 
author shows the manner in which the valency can be used to learn the pro- 
portions in which additions should be made to brasses to be sure to obtain 
real solutions of definite uniform properties. Ha(2) 


Production and Application of Light Metals and Alloys in Italy. (Pro- 
duction et application des métaux légers et de leurs alliages en Italie.) A. 
W. Bonaretti. Congr-s International des Mines, de la Métallurgie et de la 
Géologie applizuée, Section de Métallurgie, 6th session, Liege, June 1930, 
pages 903-911. 

A general survey. See Metals & Alloys Vol. 2, Nov. 1931, page 275. 

HW G(2) 


Non-Ferrous Alloys. L. KE. Ansorrt. Bell Laboratories Record, Vol. 10, 
Sept. 1931, pages 13-16. 

A general discussion on the importance of non-ferrous alloys, their char- 
acteristics and testing, and work done in the Bell Laboratories. Ha(2) 


Beryllium and Beryllium Bronzes. (Le glucinium et les bronzes au glu- 
cinium.) Jou. Becker. Revue Fonderie Moderne, Vol. 25, Sept. 25, 1931, 
pages 343-344. 

Brief survey of the recently developed Be alloys and their qualities. 
Pure Be has a density of 1.85, a melting point of 1285° C., is hard to work and 
costs about 18 franes/g. Technical Be is about 98% pure with about 1% 
Fe and the remainder of other impurities; price about 5.40 franes/g. 
Alloys of 80% Be with 20% Fe or Ni are made electrolytically. The beryl- 
lium bronzes are refinable by heat treatment; their electric conductivity is 
twice that of aluminum bronzes or phosphor bronzes. They possess an 
extraordinary elasticity and are, therefore, used for springs which are under 
permanent fatigue stresses. Bronzes with 1-2% Be are also very useful 
for pieces subject to great wear. The study of beryllium alloys has only 
begun. Ha(2) 


Thermal Conductivity, Electrical Conductivity and Lorenz’s Coefficient of 
Some Light-Metal Alloys. (Wiarmeleitvermégen, elektrisches Leitvermégen 
und Lorenzsche Zahl einiger Leichtmetall-Legierungen.) W. ManncuHen. 
Zeitschrift fir Metallkunde, Vol. 23, July 1931, pages 193-196. 

The present investigation on thermal and electric conductivity and of the 
Lorenz coefficient determined on Al and Mg-alloys cover the temperature 
range from —190° to +200° C. The thermal conductivity \ of light metals 
is materially cut down by the addition of other elements which effect proved 
to be more pronounced at low temperatures than at elevated ones. There- 
fore, the temperature coefficient always yielded a positive value in case of 
light metal alleen in contrast with pure light metals. Heat-treatment re- 
sulted in appreciable changes but further experiments are urged to confirm 
the present deviations. Similar to the data gained on thermal conductivity 
measurements were the results from the electrical conductivity (H) deter- 
minations. By alloying Si and Mn to Mg, values on electrical conductivity 
were obtained which are evidently not in agreement with conclusions drawn 


, . . " = \ 
from the constitutional diagrams. The Lorenz coefficient aT 


computed and is larger in case of alloys than in case of eee metals. How- 
ever, attention is called to some deviating results gained on Cu-Al, Mn-Mg 
and other alloys. EF(2) 


The Mechanical Properties of Ultra Light Alloys. (Die statischen Eigen- 
schaften der Ultra-Leichtlegierungen.) N. Parravano & G. Guzzont. 
Metallwirtschaft, Vol. 20, May 22, 1931, pages 410-414. 

Contains 14 references. The practical importance of the elastic limit 
and yield point rather than ultimate tensile strength of metals is pointed 
out. See ‘Static Properties of Ultra Light Alloys,’’ Metals & Alloys, Vol. 
1, Aug. 1930, page 689. CEM(2) 


Recent Research on 18-Carat Gold. Ernest A. Smits. Metal Industry, 
London, Vol. 39, Aug. 7, 1931, pages 123-125; Aug. 21, 1931, pages 183-184. 

Six references. Color, melting points, solidification ranges, tensile and 
hardness values and results of Erichsen tests are listed for alloys containing 
75% Au, the remainder being Ag and Cu. Mention is also made of the 
effect of annealing temperature and time and influence of furnace atmosphere 
especially_on Cu rich alloys. PRK(2) 
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The Noble Metal Alloys and Amalgams in Dentistry. (Edelmetallegier- 
ungen und Amalgame in der Zahheilkunde.) Lupwic STerNer-RAINER’ 
5 Meusser, Berlin, 1930. Cloth, 6 x 9 inches, 111 pages. Price 

This book is written largely from the standpoint of the investigator or 
testing engineer. The work on the noble metals appears to be based mostly 
upon the author’s own researches. 

_ Pages 1 to 27 are devoted to general discussions of the properties of metals, 
including crystal structure, physical properties and alloy systems. 

Pages 28 to 69 are devoted to the properties of gold, silver, copper, plati- 
num, radium, palladium and their alloys. The ternary systems, gold-silver— 
copper, are discussed with reference to the melting point, toughness, tensile 
strength, and hardness. Gold alloys of different karats are discussed, com- 
position and physical properties being given in tables. Tables of 92 gold 
alloys are given with chemical composition, physical properties, liquidus 
and solidus points. More attention has been given to the physical properties 
of these alloys than is usually found in a publication of this type. 

There is considerable attention given to the effect of heat treatment on the 
physical properties of the alloys, and some information is given with refer- 
ence to the various uses of the alloys in the dental profession. 

_ There is a lack of microphotographs, although some of the structures are 
illustrated by drawings, probably produced by the aid of such equipment as 
the camera lucida. 

Gold solders are included in this discussion of the noble metal alloys. 

_ Pages 70 to 111 are devoted to the discussion of amalgams. In this sec- 
tion of the book the author seems to have depended to a larger extent upon 
information in the hterature. The first few pages are rather historical in 
character. In the latter part of the section on amalgams, the author has 
again given a considerable amount of the results of his own investigation. 
Such subjects as volume changes, crushing strength, hardness, effect of mer- 
cury—alloy ratio, and corrosics are discussed with diagrams and tables. 

American investigations on araalgams have not been included. 

American students in this field will find some additional data in this book 
and will find some references to European researches, more particularly 
German investigations.—O. E. Harder (2)-B- 


Technology and Use of Electron Metal. (Technologie und Anwendung 
des Elektronmetalls.) Waturner Scumipt. Elektrochemische Zeitschrift, 
Vol. 37, Aug.—Sept. 1931, pages 508—517. 

A tabulation of cast and extruded Mg alloys with Al, Zn, Mn and Si 
containing at least 90% Mg. Technological properties are given with their 
possible fields of application. The production and refining, corrosion and 
danger of burning, machining by different processes and possible savings in 
weight are discussed. Illustrations show a few examples of designs with 
electron metal. Ha(2) 


Magnesium, Magnesium-Rich Alloys and Beryllium Alloys. T. Henry 
TuRNER. Metal Industry, London, Vol. 36, Jan. 17, 1930, pages 85-89. 

Summarizes present uses of these alloys. Meg alloy castings are produced 
at about same price as Al castings. Percentage of scrap and Salestedl castings 
speak in favor of Mg alloys. Elektron is especially suitable for pressure 
die casting. Heat treating tests on Mg alloys to date give promise of im- 
provement. Alloy castings may be machined with very heavy cuts, without 
distortion of metal. Considerable progress has been made in production of 
Mg sheets since the technique of hot working is better understood. M¢g al- 
loys require protection from certain corrosive atmospheres and liquids en- 
countered in service. Promising developments have been made in the pro 
duction of Be alloys of Cu and Ni to be used as temper alloys. These alloys 
are very hard and strong. Gives various uses. VSP(2) 


Discontinuities at the Melting Point of Bismuth. W. L. Webster. Pro 
ceedings Royal Society, Vol. 133, Sept. 1931, pages 162-172. 

The investigations described were undertaken to determine whether 
Bi, in solidifying, passed through a transitional cubic phase (a suggestion 
put forward by Professor Kapitza to explain the formation of cracks during 
the growth of Bi crystals). The experiments show that the temperature 
of emission of the latent heat of fusion, of the acquisition of rigidity, and 
of the anomalous diamagnetic discontinuity coincide within an experimenta! 
error of 0.3° C. This coincidence leaves no room for such a cubic phase, and 
another process, based on the self-purification of growing crystals, is suc- 
gested to account for these cracks. WAT(2) 


Heat Treatment Is Indispensable for Aluminum and Its Light Alloys. 
Les traitements thermiques sont indispensables a l’aluminium et aux 

alliages légers d’aluminium.) M. J. Susur. Congrés International des 
Mines de la Métallurgie et de la Géologie appliquée, Section de Métallurgi« 
6th session, Liege, June 1930, pages 593-598. 

The conductivity of Al wire depends on the time and temperature of an- 
nealing given. If behavior in the Stanton repeated impact test is a criterion 
of quality, proper heat-treatment may increase the quality of an Al casting 
alloy 50 fold or more. The heat-treatrnents given the different alloys are 
none too clearly described. See also Metals & Alloys, Vol. 2, May 1931, page 
95. HWG (2) 


The Effects of Cold-Rolling and of Heat-Treatment on Some Lead Alloys. 
H. Warernovse & R. Wittows (Research Department, Woolwich). 
Institute of Metals, Advance Copy No. 584, Sept. 1931, 23 pages. 

The effects of cold rolling, heat treatment and aging on the Brinell hard- 
ness of 14 Pb alloys were studied. The alloys contained small amounts 
(3% or less) of Cd, Sn or Sb; some contained both Sn and Cd and others 
contained both Sb and Cd. Cold rolling hardened the softer alloys and 
softened the harder alloys but, after aging at room temperature, the hardness 
of all of the alloys fell to 7 Brinell. Most of the alloys could be age-hardened. 
In certain of the alloys, the age hardening persisted for at least several months 
but was destroyed by further work. Certain of the alloys in the age-hard- 
ened condition were as strong as the alloy used for battery grid plates con- 
taining 5-12% Sb. Contains 15 references. JLG(2) 


Metallurgical Problems in Aluminum and Aluminum Alloys. (Metall- 
kundliche probleme bei Aluminium und Aluminiumlegierungen.) G. Sacus. 
Elektrochemische Zeitschrift, Vol. 37, Aug.-Sept. 1931, pages 436-447. 2 

Problems in metallurgy deal, in general, with the changes of properties. 
2 groups of causes for these changes are distinguished: The forming of alloys 
and the mechanical and thermal treatment. In this paper, the author em- 
phasizes the properties of strength and cohesion of Al because these are the 
most important for the practical application of the metals. First, the re- 
sults of physico-mechanical tests are described, as well as the production and 
properties of single aluminum crystals. For the chemical behavior of a 
material, its position in the vertical column of the periodic system is deter- 
mining. The mechanical properties, however, seem to be based, mainly, on 
the lattice structure. All crystals of pave metals which crystallize in the 
same system possess the same crystal planes and crystal directions as sliding 
elements. This gives a basis for the determination of mechanical properties 
and the possibility of refining. 3 possibilities for increasing the stre 
of metals exist: (1) densifying (by compressing); (2) refining of the grain; 
(3) formation of solid solutions. These methods are discussed in detail an 
alloying by rolling and casting are described and the diagrams of state are 
illustrated. The nature of hardening, corroding and the formation of pro- 
tective surfaces are also considered and explained in the light of the present 
state of knowledge. Many details are not yet satisfactorily explained, but 
still require extensive systematic research. 38 references ees 
article. a 
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Comparative Physical wegperte of Cr-Ni, Cr-Mn and Mn Steels. C. L. 
Ciark & A. E. Wuirs. ransactions American Society Mechanical Engi- 
neers, Vol. 53, May—Aug. 1931, Fuels & Steam Power, pages 177-182. 

With discussion. The paper gives the results of short-time tensile tests 
at 75 and 1000° F. and creep tests at 1000° F. on selected steels of the types 
named in the title, where Si and W are present. The tests are described and 
the results indicate that the substitution of Mn for Ni in Cr-Ni steels is detri- 
mental, at least in so far as the load mpeg ability of the alloy is concerned. 
While the creep resistance of the Mn and Mn-W steel at 1000° F. is superior 
to that of many pearlitic steels, it is not equal to that of Enduro KA2 type 
of alloy which contains only Cr and Ni. The 14% Mn steels possess prop- 
erties comparable to those of the Cr-Mn steel, while the addition of was 
found to increase its resistance to a marked degree. Ha(3) 


The Influence of Rolling-In of Pipes on Ordinary Boiler Plate and on 
Izett-Plate. (Der Einfluss des Einwalzens von Réhren auf gewéhnliches 
Kesselblech und auf Izett-blech.) O. Baurr & H. Arnpr. Mitteilungen der 
deutschen Materia! priifungsanstalten, Sonderheft 10, 1930, pages 48—53. 

Both kinds of plates of known mechanical and structural qualities were 
drilled for taking up the fire tubes and the changes that had ocourred were 
investigated. With regard to structural conditions, the 2 plates did not show 
any pronounced difference. Notch-tests show the Izett-plate (Krupp) to be 
superior to the other plate, the notch toughness being almost the same as for 
the full material after the tubes had been rolled-in. Aging through annealing 
effects a decrease of notch-toughness in both; but the Izett-plate is greatly 
superior (11 mkg./om.?) to the ordinary plates (less than 4 mkg./cm.?). 

Ha(3) 

Workability of Killed and Rimmed Steel. (Ein Beitrag zur Frage der 
Verarbeitbarkeit von beruhigtem und unberuhigtem Stahl.) P. Barpen- 
HEUER & H. WOUNNENBERG. Mitteilungen Kaiser Wilhelm Institut fiir 
Eisenforschung, Vol. 13, No. 4, 1931, Report No. 174, pages 63-77; Stahl 
und Eisen, Vol. 51, May 21, 1931, page 651. 

The effect of steel making upon workability was studied on 6 heats of 
about 0.1% C melted in a high frequency furnace and deoxidized and finished 
as follows: No. 1: Mn deoxidized, Al killed, alloyed, 0.2% Si; No. 2: 
Mn deoxidized, alloyed, 0.2% Si; No.3: Mn deoxidized, killed with Si; No. 
4: Si deoxidized, alloyed, 0.2% Si; No.5: Al deoxidized, alloyed, 0.1% Al; 
No. 6: Mn deoxidized. The ingots were in part forged to take samples for 
physical tests, in part rolled to rods and subsequently drawn to wire, and in 
part rolled to hoops. The results of tensile tests, aging tests and comparison 
tests do not allow definite conclusions to be drawn as to the workability. 
The rolling and drawing tests indicate a better workability of the rimmed 
steel. The differences are, however, of a minor nature. The ingots with a 
rough surface could be better worked than those with smooth surface. It 
is noticed that the conditions of working, deformation velocity, shape of 
tool, lubrication and other factors have an important bearing upon the work- 
ability of steels finished by various methods. GN(3) 


Strength and Wall-Thickness of Cast Iron. (Festigkeit und Wandstirke 
bei Gusseisen.) Paut A. Hetuter. Die Giesserei mit Giesserei- Zeitung, 
Vol. 18, Mar. 20, 1931, pages 237-241. 

The literature on relation between strength and wall-thickness is reviewed 
and critically discussed. The test results of different authors are compared. 
This comparison leads to the belief in the existence of several groups of cast 
iron types of equal strength relations and the probability that these relations 
can be represented in a diagram of strength over wall-thickness. 28 refer- 
ences. Ha(3) 


Recent Developments in Special Iron. A. B. Everest. Foundry Trade 
Journal, Vol. 44, May 21, 1931, pages 355-358. 

After discussing the metallography of cast Fe, the author deals with the 
limitations of the material and with methods which may be adopted to con- 
trol the nature of the material during the melting operation. Recent de- 
velopments in methods of manufacturing cast Fe are discussed and some 
attention is given to the use of alloy additions. Martensitic and austenitic 
irons are dealt with, and the mechanical properties ot heat-treated alloy cast 
Fe are also noted. Space is devoted to the discussion of this paper and to 
the author's reply. OWE(3) 


Properties and Fabrication of Stainless Steels. (Communications sur les 
relations entre les propriétés et la fabrication des aciers inoxydables.) 
E. Houpremont. Congrés International des Mines, de la Métallurgie et 
de la Géologie appliquée, Section de Métallurgie, 6th session Liege, June 
1930, pages 181-199; Aciers Spéciauz, Métaux et Alliages, Vol. 6, Mar. 
1931, pages 110-125. 

Includes discussion and 47 figures. Very complete résumé of history, 
equilibria, melting practice, hot and cold working, weldability, recrystalliza- 
tion, corrosion resistance, intercrystalline attack, physical properties and 
structure of the Cr-Ni stainless steels. Most of the information is available 
elsewhere, but is conveniently collected here. Houdremont states that 
18-8 can take up a ‘‘dangerous amount’”’ of N up to 0.20% from the air on 
melting. This is said to be a characteristic of the steels high in Cr. See 
also Metals & Alloys, Vol. 2, Mar. 1931, page 63. HWG+GTM(3) 


Recent Developments in Corrosion- and Heat-Resisting Steels. Ronerr 
Haprigetp, T. G. Exvuior & R. J. Sarsant. Journal Society Chemical 
Industry, Vol. 49, Jan. 24, 1930, pages 41-51. 

A review of primarily Cr and Cr-Ni type steels covering their history; 
corrosion resistance in acid, atmosphere and sea water; mechanical and 
physical properties; microstructure; heat-resistance; and _ industrial 
applications. VVK(3) 


Industrial Steels and Alloys—-Recent Developments. Part 1. Steels 
for Strength, Corrosion and Machining. J. W. Donaupson. Journal 
Society Chemical Industry, Vol. 50, Sept. 25, 1931, pages 787-793. 

A general review of C and alloy steels, their types and ea: 
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The Manufacture and Testing of Forging Quality Steel. N. L. Devusue. 
Heat Treating & Forging, Vol. 17, Sept. 1931, pages 864-869 

The requirements for low C steels which are to be used for forged prod- 
ucts are discussed and methods of testing their qualities are described. 


Ha(3) 


Cold bebe = 5 Followed by Annealing. Rost. L.Gervuso. Heat Treating 
& Forging, Vol. 17, Feb. 1931, pages 139-142. 

A study of the effect on the physical properties of 0.22% C and 0.89% Mn 
steel reveals the fact that the physical properties of cold worked steel are 
altered by annealing at low temperature; that the ultimate strength as 
well as the yield point is raised, the former attaining its maximum on an- 
nealing at 300° C., while the latter attains its maximum when at 200° C. 
The toughness of this steel was lowered about 23% if cold working from 12 to 
20% was followed by annealing from about 150° to 250° C. The notched- 
bar toughness is relatively high. The hardness of such cold worked steel 
can be increased by low-temperature annealing from 200° to 400° C. In all 
cases, the hardness of the steel, regardless of the amount of cold work, will 
be lowered on annealing above 500° C. Bend and notch-impact tests 
pose that the usual toughness of cold worked steel is reduced on anneali 


low 300° C. The critical temperatures vary according to the degree o 
cold working. Ha(3) 


New Permalloys. G. W. Extmen. Bell Laboratories Record, Vol. 10, 
Sept. 1931, pages 2-5. 
_ Permalloy containing 78.5% Ni and 21.5% Fe was tested to increase 
its usefulness in alternating current circuits by giving it a higher resistivity 
and also to simplify its heat treatment. The addition of either Cr or Mo 
accomplished the first purpose and also tends to increase the initial per- 
meability. The addition of 3-5% caused an appreciable effect in this 
direction. Characteristic curves and data on heat treatment and Curie 
point (at which the material becomes nonmagnetic) are given. Permalloy 
is particularly useful in telephone circuits and instruments. Ha(3) 


Some mee Properties of High Speed Steel. Josepn V. Emmons 
(Cleveland Twist Drill Co.). American Society for Steel Treating, Preprint 
No. 22, 1931, 30 pages. 

Paper to be read and discussed before the Boston Convention of the 
Society in Sept. 1931. 8 references are made to the literature and the 
paper is illustrated by numerous graphs and micrographs of high speed steel 
structures. The study of the common 18-4-1 type of high opted steel re- 
ported shows a measurable plasticity in hardened high speed steel at all heat 
treatments which appears to be governed largely by the troostite content of 
the structure. Martensite contributes high strength to which a smal! 
amount of troostite and accompanying plasticity gives better distribution of 
stresses. Variations in the amount of carbide taken into solution results in 
3 types of martensite: low C type reverting to troostite at low drawing 
temperatures; high C content type decomposed only at high drawing tem- 
peratures; secondary martensite resulting from the decomposition of 
austenite on drawing. The indefinite property of toughness is analyzed and 
evaluated numerically. Martensite gives the hardness which is decreased 
by the presence of austenite and troostite WLC(3) 


Properties of Hardened Tool Steel. J. V. Emmons. Heat Treating « 
Forging, Vol. 17, Sept. 1931, pages 880-882; Oct. 1931, pages 961--964. 

A detailed story of tests of too] steel with regard to hardness, toughness, 
tensile strength and torsional strength. 14 references. See Metals & 
Alloys, Vol. 2, Oct. 1931, page 205. Ha(3) 


‘*Migra-Iron,” a New Special Pig Iron for High Quality Casting. (Ueber 
“*‘Migra-Eisen,’’ ein neues Specialroheisen fur hochwertigen Suss.) E. 
PIWOWARSKY A. Wirtz. Wie Giesserei mit Giesserei-Zeitung, Vol. 18, 
Sept. 4, 1931, pages 703-705. 

Migra iron is obtained from iron by the usual melting in the blast furnace 
but which, before casting into pigs, is subject to a special heat treatment 
in large refining tanks. This heat treatment consists of an overheating of 
definite duration and temperature and results in a remarkable fine grain 
and formation of graphite from which the name Migra (micro-graphite) is 
taken. This iron is used where a high machinability, easy pouring and high 
density is required with simultaneously good mechanical properties. It can 
also be used instead of charcoal pig iron for chill casting, roll castings and 


ingot molds. Microphotographs illustrate the difference in structures at 
the different stages of treatment. Ha(3 

A Few Recent Advancements in Tool Steels. (Einige Neuerungen auf 
dem Gebeite der Werkzeugstihle.) F. Raparz. Zeitschrift Verein deutsche 
Ingenieure, Vol. 75, July 25, 1931, pages 965-968 

The conceptions of hardness and toughness are explained and an investiga- 
tion made to note the way in which these properties can be determined nu- 


merically. Their dependence on the C contents and temperature is shown 

in curves and the progress made illustrated on tools for cold impact, cold 

drawing, threading, hot working tools, high speed tools and cutting metals 
la(3 

On the Distribution of the Tensile Properties in Rolled Steel Shapes. 


(Ueber die Verteilung der Festigkeitseigenschaften in gewalzten Stahl- 
profilen.) “F. SAavERWALD, E. Seemann, F. Réaner & H. MOLLER. Archir 


fiir Eisenhiittenwesen, Vol. 4, Mar. 1931, pages 431-434; Stahl und Hisen, 


Vol. 51, Apr. 30, 1931, pages 554-555. 
Differences of the properties in various parts of a steel section may be due 


to (1) non-uniform composition of the material; (2) inner stresses; (3) 
non-uniformly distributed strain hardening; (4) non-uniform structure 
The authors tested rails, T, double T and U shapes. The tensile strength 


was found to be higher in the web thanin the other parts. Also the hardness 
is generally the highest in the web. In testing the rails, larger fluctuations 
of the hardness were observed in the web than in the head and the foot 
The parts of the web close to head and foot showed a higher uerdness than 
the middle of the web. There were only a few segregations in the rails 
tested but pronounced segregations in the other shapes tested. The outer 
zones of rounds and squares are softer than the core. The hardness generally 
decreases in heating to 600°, 770° and 780° C. In heating rails, the hard 
ness of the web decreases more than that of head and foot. The results on 
the rails indicate that the differences of the properties are due to a non-uni- 
form strain hardening but in the other shapes they are due to variations of 
the composition. The distribution of hardness of cold worked and recrystal- 
lized rounds was also studied. GN(3) 


The Mechanical Properties of Open Hearth and Bessemer Steel Rails. 
(Die mechanischen Eigenschaften von Siemens-Martin- und Bessemer- 
Stahischienen.) W. N; Swerscunixorr. Stahl und Hisen, Vol. 51, Aug. 
20, 1931, pages 1065-1066. 

Abstract of a paper by the same author in Uyoli i Jeleso, 1930, pages 60-67. 
The results of this statistical research indicate that Bessemer rails have a 
higher tensile strength, limit of elasticity and limit of proportionality, and, 
in part, also a higher elongation than open-hearth rails. The differences 
are due to the production methods and, therefore, due to the chemical! 
composition. Bessemer rails are made of steel containing 0.10%-—0.15% 
less C than open hearth rails; but the P and N: content is higher. GN(3) 


Rustproof, Austenitic Materials for Nozzles of Steam Turbines. (Rost- 
freie austenitische Schaufelwerkstoffe fiir Dampfturbinen.) H. ScnorrKy 
& E. Houpremontr. Krupp’sche Monatshefte, Vol. 12, July 1931, pages 
188-194. 

After a short historical review of the development of austenitic steels, the 
Ni steel type V5M was developed. This steel not only possesses the required 
strength and hardness, but also good workability; its analysis is 0.1-0.15% 
C, 12% Cr, 0.7% Ni. It has a tensile strength of 70 kg./mm.’, elastic limit 
of 48 kg./mm.?, bending vibration strength of 36 kg./mm.*? 2 other types 
of steel, WF 100 and NCT4, have been developed (but not yet used) and prom- 
ise very well for use, particularly as nozzle material. 8 references. Ha(3) 


Chromium Iron Alloys Have Remarkable Properties. Cancers A. 
Scuarscuv (Allegheny Steel Co.). Metal Progress, Vol. 20, July 1931, pages 
59-63 


Continuation of article appearing in May issue discusses the fabrication, 
welding, drawing, pressing and applications of low carbon chromium iron 
alloys. WLC(3) 


Stainless Steel and Its Properties. Eanu Smite. Heat Treating & Forg- 
ing, Vol. 16, Nov. 1930, pages 1403-1405, 1408. _ ; 

The physical and chemical characteristics of this steel are fully described 
and its treatment, according to the purpose for which it is intended, is dis- 
cussed. The properly treated Cr-Ni-irons are austenitic, non-magnetic and 
single phase solid solutions. By cold working, they become magnetic. Ha(3) 
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CORROSION, EROSION, OXIDATION, PASSIVITY & 
PROTECTION OF METALS & ALLOYS (4) 


Losses from the Corrosion of Underground Piping. E. R. Sueparp. 
Gas Age Record, Vol. 68, Sept. 5, 1931, pages 333, 350. 


Any attempt to estimate the annual loss from corrosion of underground 
piping systems is obviously a speculative enterprise. The round figure of 
one hundred million dollars which has been named at various times as the 
annual loss from corrosion to the petroleum industry, which amounts roughly 
to one cent/gal. of gasoline produced, is based on a summary of replies to the 
American Petroleum Institute corrosion committee questionnaire, as pre- 
pared by F. N. Speller and E. L. Chappell in 1927. These figures include 
corrosion on production, transportation and refining equipment, but apply 
only to the petroleumindustry. For the pipe lines alone, an average annual 
loss from corrosion of $308/mi./yr. was arrived at. The pipe line maps pub- 
lished in the Oil & Gas Journal, June 4, 1931, show approximately 109,800 mi. 
of trunk and gathering lines used for the transportation of oil and gasoline, 
and approximately 65,000 miles of natural gas pipe lines in the United States. 
An average figure of $7000/mi. a normal cost for an 8-inch oil line, will be 
employed in this estimate. The average size of natural gas lines is some- 
thing larger than that of oil lines, and a unit cost of $12,000/mi. will be used 
for these lines. Many of the larger lines cost more than double that amount. 
Using the above unit costs and lengths, we have the following summary of 


values: 

109,800 mi. of oil and gas lines at $7000 $768,600,000 

65,000 mi. of natural gas lines at $12,000 780,000,000 

138,000 mi. of gas distributing mains at $15,000 2,070,000,000 

138,000 mi. of water distributing mains at $15,000 2,070,000,000 
Total $5,688,600,000 


It requires an annual depreciation of only 2.5% to arrive at a figure of $142,- 
215,000 as the annual loss to underground piping systems chargeable to 
soil corrosion. This value for depreciation, which represents an average 
life of 40 yrs., is in line with Speller’s value of $308/mi./yr., which is approxi- 
mately 3% on a valuation of $10,000/mi. This figure is obviously too high 
for some cases, but too low for other cases. Cast iron mains in cities will last 
longer than 40 yrs., while many other types of pipe lines must be serviced or 
replaced after a period of 10 to 30 yrs. To this must be added the value of 
lost oil and gas, damage to crops and other property, interruption of service, 
and other expenses incidental to corrosion damage. Approximately $50,000 
is expended annually by the Bureau of Standards, tho American Petroleum 
Institute, the American Gas Association, and the Cast Iron Pipe Research 
Association, for a scientific study of the corrosion problem and methods of 
prevention. This is but slightly more than '/ of 1% of the estimated annual 
corrosion loss to the piping systems of the country. WAT(4) 

Value of Cadmium as a Corrosion Preventative for Copper, Brass and 
Bronze. Gustar SopersperG. Metal Cleaning & Finishing, Vol. 2, Dec. 
1930, pages 1017-1022. ; , 

Cd alloys with brass, especially high Zn brass, and with bronze at ordinary 
room temperatures. Cu and Cd alloy only at temperatures above 212° F 
Coatings less than .00005 in. thick are absorbed by brass in a couple of 
months. Electrochemical protection of Cu and its alloys by Cd is more pro- 
nounced than the same procection of steel. Corrosion resistance of Cd pla- 
ting increases approximately with the square of the thickness of the plate. 
Thickness of 0.00015 in. is a minimum on Fe and steel for satisfactory rust 
resistances. Standards require 0.0002 in. on steel for normal conditions and 
as high as 0.0004 in. for severe conditions. Army specifications call for 
0.0003 in. Cd. In the case of Cu and its alloys, these figures should be 
increased 50% for equal protection. Improper cleaning is responsible for 
about 95% of the troubles in plating. Special mild cleaners developed for 
Cu, brass and bronze should be used. Temperature should be 180—200° F 
and the current density, 40-50 amp./ft.*. Tarnish is removed in a 50:50 
HCl dip. For removal of black oxide scale, 5-10% H2SOx is used. This is 
used cold on yellow brass, but the temperature may be 150° F. in pickling 
brass containing less than 20% Zn. Red spots of CuO may be removed by 
HNOs;s. Recommends bright dipping in a solution containing in 25 gals. 
H2S8O,, 11 gal., HNOs, 2 gal., HCl, 1 pt., HO, 12 gal. Cd-plated brass parts 
of electrical apparatus often become rapidly covered with a non-adherent 
white powder on exposure to a tropical climate. This corrosion product 
consists of water-soluble organic matter and is due to the presence of 
unsuitable electrical insulating materials. Cd plating of both brass and 
steel when these come in contact will prevent electrolysis. There is prac- 
tically no action between hot-dipped Zn and Cd. Electrical resistance of Cu 
contacts increases greatly when the Cu is oxidized. Cu oxidizes readily at 
room temperatures, but Cd does not oxidize below 480° F. Also, electrical 
resistance of CdO is much less than that of CuO. Tests have shown that 
Cd plating of contacts operating under oxidizing conditions reduces the 
contact resistance. Parts which are not subjected to oxidation and which 
must operate within very small temperature intervals should not be Cd 
plated. MS8(4) 

The Behavior of Heat-Resistant Alloys toward Sulphur. (Ueber das 
Verhalten hitzebestindiger Legierungen gegen Schwefel.) A. Scuuuze. 
Die Wdrme, Vol 53, Aug. 30, 1930, pages 662-663. 

A report of the work of H. Gruber (‘Anniversary of the seventieth birth- 
day’’ of W. Heraeus, Hanau, 1930, page 45) on corrosion resistance of alloys 
to HeS at high temperatures. The alloys studied were Cr-Fe, Cr-Ni-Fe, 
Cr-Ni, Cr-Ni-Mn, Al-Ni-Cr, Mn-Fe, Al-Ni, Al-Fe and Al-Cr-Fe at tempera- 
tures of 700-1000° C. The aluminum alloys showed the least attack. 

WHB(4) 

Effect of Adding Colloids to Electrolytic Solutions for Preparing the 
Anodic Film on Aluminum. 8. Sarton & A. Mryata. Scientific Papers 
Institute Physical & Chemical Research, Tokyo, Supplement, Vol. 15, Dec. 
24, 1930, 6 pages; Journal Society Chemical Industry, Vol. 50, April 17, 1931, 
page 352. ; : c 

The electrolytic formation of protective films of oxide on an aluminum 
anode in 2% oxalic acid and also in 3% chromic acid has been studied. The 
addition of sodium silicate increases the anode potential and decreases the 
scratch-hardness of the film produced. The film obtained in the presence 
of sodium silicate is also less resistant to corrosion than that produced in its 
absence WHB(4) 


One mo.’s expos 
‘ % water Corrosion loss of 
retained steels in s./dem.* 


Corrosion Tests in Germany. Grores Botpsacn. Aircraft Engineer- 
ing, British, Vol. 3, Aug. 1931, pages 195~196. 

Tentative standard methods laid down by the Aluminum Board of the 
Reichsauschuss fir Metallschutz. In all corrosion tests, it should be 
noticed carefully that both the material and the attacking agent conform 
fully to service conditions. The chemical composition, the mechanical 
properties, and the previous treatment of the test material should be stated 
as far as possible. At least 3 specimens should be tested at once rather than 
each at different times. In order to compensate for unevenness, the area 
should be as large as possible. The specimens should be cleaned with light 
benzine or pure benzol or a mixture of both. Ether, acetone and the like 
should not be used on account of the cold produced by vaporization. The 
specimens should not be bored if it can be avoided, as the area of attack is 
increased. Cut edges should not be covered, for in severe attack the cover- 
ing may be undermined and removed and the test unreliable. The points 
to be noted when testing the corrodibility are: (1) changes in the surface, 
(2) changes in the microstructure, (3) loss in weight, (4) changes in the me- 
chanical properties, (5) nature and condition of the corrosion products. In 
total immersion tests the solution should be stirred. For Al and its alloys, 
a solution of 0.5 N (about 3%) sodium chloride and 0.1% hydrogen peroxide 
is recommended. This 0.1% hydrogen peroxide content should be kept up 
by suitable additions once aday. In alternate immersion tests the attacking 
agent should be chosen so that at least 6 cc. of the solution corresponds to 
1 cm.? of the submerged area. Salt spray tests are usually made in diffused 
daylight and with 0.5 N sodium chloride (about 3%). Weather exposure 
tests are made by use of adequate wooden frames, precautions being taken 
that no stains are produced on the samples. The frames should be erected 
facing south at an angle of 45° and be at least 50 om. above ground. In all 
cases, care should be exercised that the suspension and insulation of the 
specimens conform to service conditions. The duration of tests should 
be in accordance with extent of the corrosive attack. WAT(4) 


Metal-Corrosion Problems—The Stability of Thin Films. U. R. Evans. 
Chemical Trade Journal, Vol. 89, Sept. 18, 1931, page 270. 

Oxide films on metals are removed, almost generally, by dissolving th 
metal immediately below. The movement of electrode potential with time 
provides a valuable method of determining whether weak spots in natural 
oxide films are healing up or are extending. The method has been applied 
to show the self-healing qualities of the film present on the new Al-containing 
brass used for condenser tubes, also to the comparison of various steels con- 
taining Cr and/or Ni under different conditions of heat treatment and sur- 
face treatment. Influences destructive to protective films include ‘‘screen- 
ing’ from O, continual bending or abrasion or bombarding by air bubbles. 
Alternating stresses and corrosive influences cause damage more rapidly 
than either acting alone. WHB(4) 


Corrosion of Aluminum Alloys. (Studio sul problema della corrosione 
delle leghe di alluminio.) J. Dornavur. Metalli Leggeri, Vol. 1, May-June 
1931, pages 41-44. 

General comments with photographs of applications of Silumin to uses in- 
volving corrosion resistance. HWG(4) 


Corrosion-Resisting Cast Iron. (Korrosions bestaindiges Gusseisen.) 
W. ACKERMAN. Die Giesserei mit Giesserei- Zeitung, Vol. 27, May 15, 1930, 
pages 263-266. 

Since corrosion is an electrochemical process, the homogeneous structure 
of solid solutions is most favorable to resistance. Graphite accelera‘es 
corrosion. Si causes the precipitation of graphite but a cast iron with 0.84% 
Si corrodes more rapidly than one with 2.25% Si. The resistance of the 
higher Si casting is attributed not to the graphite but to the Si which is in 
the solid solution. P up to 0.5% increases the resistance, but more than 
0.07% §S is detrimental. From 14 to 22% Si creates an acid-resisting ma- 
terial which is not recommended for alkaline solutions. Ni, Cu and Cr re- 
duce the rate of corrosion under certain conditions. The addition of Monel 
metal to cast iron produces an austenitic structure and increases the resis- 
tance to corrosion. Ha(4) 


Some Factors Affecting the Corrosion of Buried Steel. F. L. Basserr. 
Journal Society Chemical Industry, Vol. 50, May 8, 1931, pages 161—-166T. 

The author was consulted on the possible corrosion of a pipe line several 
hundred miles in length through the Iraq-Syrian desert. 80 samples of soil 
consisting of calcareous loams and clays, often sandy, gypsiferous or slightly 
salted were used in a preliminary survey. No acid soils were found in the 
series. Localized areas of acid soil, impregnated with free sulphuric acid, 
occur in the oil territory and springs of approximately 0.1 N sulphuric acid 
have been found. S and hydrogen sulphide are associated with the oil and 
bitumen seepages. Salt pans and salty ground are found in many of the 
shallow valleys and depressions of the desert. The conditions to be met were 
annual rainfall of about 8 ins. concentrated between November and March; 
a daily fluctuation of shade temperature of about 60° F.; and a seasonal 
fluctuation of more than 100° F, A 10 mile main of ‘‘rustless’’ iron had cor- 
roded badly, perforating in some places in 18 mos.; and ordinary steel 
mains had given similar but less severe trouble. Laboratory tests were or- 
ganized as follows: 600 strips of steel 6 in. X lin. X 1 mm. were cut from 
pipes, one of British and the other of French manufacture, and finished to 
a@ uniform medium fine polish with No. 2 emery. The analyses of the steel 
were: ‘“L,’’ Mn 0.30-0.60%, P under 0.11%, 8 under 0.065%, C not given; 
“8”, Mn 0.30-0.60%, P under 0.04%, 8 under 0.06%, C not given. The 
polished strips were half immersed vertically in the sifted (10 mesh) and well 
mixed soil previously wetted with 25% of water. Tests were run for 1, 2 
and 3 mos. Specimens were cleaned by wire brushing. Partial analysis 
of 12 representative specimens of soil gave a range of composition of SiO: 
13.5-39.5%, AleOs 4.2-14.2%, CaO 11.2-33.2%, MgO 2.6-9.0%, SOs; 0.5- 
7.0%. pH values on 80 samples gave a mean value of 8.0-8.2 with extremes 
of 7.5 in 2 cases and 8.5 in 2 others. Sand content ranged up to 24% in a 
few cases for ‘‘coarse sand’ (0.2-1.0 mm.)'and up to 36% for ‘‘fine sand” 
or “‘silt’’ (0.2-0.01 mm.). Detailed analyses are not given. The soils were 
classified according to chloride content and the results as summarized by the 
abstractor follow: 
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Thin Films in Relation to Corrosion Problems. U. R. Evans (Cambridge 
University). Institute of Metals, Advance Copy No. 586, Sept. 1931, 17 


pore tenth Autumn lecture to the Institute of Metals, delivered Sept. 13, 
1931 in Zirich. Discusses the influence of films on the corrosion of both fer- 
rous and non-ferrous products. In both groups thin, invisible oxide layers 
have a predominant influence on corrosion. JLG(4) 
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In all cases, the corrosion took the form of localized pitting. The most cor- 
rosive soils, apart from the highly salted specimens, were those of close and 
dense texture. The soils which had the preatent water retentivity showed, 
as a rule, the least corrosion of the steel. A chloride content from 0.2% 
upward corresponded with both an increase of water retentivity and a 
marked average decrease of corrosion. Maximum corrosive attack ocours 
in the group of slightly salted soils below 0.2%. Further tests, using non- 
salty soils with the addition of sodium and calcium chlorides, are wer way. 


K(4) 











The Corrosion of Metals. Part I. General Theory. Wine. PALMarr, 
Svenska Bokhandelscentralen A. B., Stockholm, 1929. Paper 6!/2 X 9'/. 
inches, 347 pages. Price 20 kronen. 

The Corrosion of Metals by W. Palmaer is in three parts, of which Part I 
discusses the general theory, Part II will deal with special researches con- 
cerning the dissolving of metals and Part III will deal with the special theory 
of the corrosion of iron. Part II and Part III will be published shortly. 
The present 347 pages are confined to an ex osition of the dissolving of 
bl in acids from the standpoint of the ‘ Seary of local galvanic ele- 
ments’’ compared with the mass action and the diffusion theories. The 
primary factor when metals are dissolved in acids is the activity of local gal- 
vanic elements. The intensity of the local currents is affected by the same 
factors as have an influence upon the currents delivered by galvanic ele- 
ments. Among these are diffusion and convection, which affect the con- 
centration of the ions in the layer next to the cathodes and consequently 
the E. M. F., while the cases where the current intensity depends only upon 
diffusion and convection are rare. Since the formation of insoluble sub- 
stances such as rust appearing in the corrosion proper at ordinary tempera- 
ture, is in all probability preceded by a dissolving of the metal in question, 
one must suppose that the primary thing in corrosion also is the activity of 
local galvanic elements. This particular point will be taken tp in Part III. 
From the viewpoint of “local galvanic elements,’’ therefore, the velocity of 
dissolution of metals would be determined by the difference in the electro- 
motive force with which the metal tends to enter into solution as ion and the 
electromotive counter-force which arises from the hydrogen deposited on the 
metal, by the specific electrical conductivity of the solution and by the re- 
sistance capacity of the local galvanic elements. The general quantitative 
expression for all cases of the dissolving or corrosion of metals is given as 


p=f-itorp=f-e-: A where p is the reaction velocity, fis a proportionality 
factor, the value of which is determined by the measure adopted for the re- 
action velocity, i the total intensity of the local currents, e the electromotive 
force of the local elements, x the specific electrical conductivity of the solu- 
tion and C the resistance capacity of the local elements. Some very com- 
prehensive data on the solution of aluminum and of a gray pig iron in hydro- 
chloric acid are given and discussed. The argument of the author for the 
existence of local galvanic elements is well substantiated. However after 347 
pages of data and discussion a few pages devoted to a concise clear statement 
of exactly the facts produced and a brief interpretation of them would be 
welcomed. Otherwise the reader is liable to feel somewhat muddled unless 
he very laboriously digs out the information he wants. Since, however, 
some very important points are to be discussed in the following Part II and 
Part III perhaps we can expect some such summary when the other parts 
are finished. The translation is adequate but could be considerably im- 


proved by better sentence construction and a more careful choice of words 
—V. V. Kendall (4)-B- 


Seasonal Variation in Rate of Impingement Corrosion. ALAN Morris. 
American Institute Mining & Metallurgical Engineers, Technical Publication 
No. 431, Sept. 1931, 9 pages. 

Tests extending over about 2 years have shown that the rate of impinge- 
ment corrosion varies with the seasons; the attack is most rapid during the 
summer months. The water used was taken from the Penguonnock river 
at Bridgeport, Conn. The test method used was similar to that described 
by Bengough, May and Pirret. The corrosion of Admiralty metal was 
greater than that for nickel silver, the expected rates being 1.2 and 0.9 


mils/100 hr., respectively. Contains 4 references. JLG(4) 


Effect of Physical State of Small Amounts of Copper upon the Rate of 
Corrosion of Lead by Sulfuric Acid. E. G. Manin & E. J. WiLHewm. 
Industrial & Engineering Chemistry, Vol. 22, Dec. 1930, pages 1397-1404. 

It is shown that rapidly cooled lead is improved in its resistance to attack 
by sulphuric acid, by addition of copper up to 1%, but that, if its practical 
application involves continued heating, even at a temperature of 100° C., 
the copper falls out of solid solution and it then may accelerate the acid 
attack. Under such heating conditions, copper up to 0.20% improves the 
qualities of lead, but beyond this limit it promotes destruction of the sheet 
by the acid. 24 references. This paper was presented before the Division 
of Industrial and Engineering Chemistry of the American Chemical Society 
at the Sept. meeting, 1930. MEH (4) 

The Corrosion A Cans. T. H. Morris & J. M. Bryan. Food Manu- 
facture, London, Vol. 6, No. 4, 1931, pages 100-102. 

Fe, Sn, Sn-Fe couples and Sn plate were immersed in 0.5% citric acid con- 
taining Na citrate to regulate the pH in the presence and absence of air 
Os increased corrosion of Fe at low acidities more than at high acidities. Sn 
was not attacked by non-oxidizing organic acids but was quite readily at- 
tacked when O2 was present. Sn-Fe couples and Sn plate were quite similar 
in behavior in that (1) Sn salts in the solution reduced the corrosion of Fe 
2) Sn was attacked slowly even in the absence of air and especially at pH’s 
from 4 to 5.5; (3) He was evolved from the iron surface and this was attrib- 
uted to the high over-potential of Hz on Sn; (4) there is a reversal of po- 
tential, Fe is anodic at first; (5) if Sn corroded rapidly, Fe corroded slowly 
and vice versa. Substances present in unrefined beet sugar, beet sugar and 
agar-agar, and inverted cane sugar were found to have inhibitive properties, 
the first on corrosion of Fe; the second on Fe and Sn and the third on Sn. 
SOs accelerated the corrosion of Fe at a pH of 2.4 and retarded it at 5.5. 
SO2 makes the Fe permanently anodic to Sn since a film of Sn sulphide forms 
on the Sn. WHB(4) 


The Effect of Artificial Ageing upon the Resistance of Super-Duralumin 
to Corrosion by Sea-Water. K.L. Meissner. Journal Institute of Metals, 
Vol. 45, no. 1, 1931, pages 187-208; abstracted in Engineer, Vol. 151, Apr. 
3, 1931, pages 373-374. 

Includes discussion. See Metals & Alloys, Vol. 2, July 1931, page 128. 

FM(4) 

On the Chemical Reaction between Metallic Magnesium and Aqueous 
Chloride Solutions. Jitraka. Proceedings Imperial Academy, Tokio, Vol. 
6, No. 9, 1930, pages 363-366. 

The particular behavior of Mg in Cl solutions in which, contrary to its 
behavior in other solutions, Mg is quickly destroyed was thoroughly in- 
vestigated and the dependency from the H ion concentration determined. 
The following ranges of reaction are stated for Mg: (1) If H’ is less than 
10~4, a vivid dissolution of the metal takes place. The velocity of reaction 
increases with the reduction of Hions. {2) In the range from H’ = 1074 
to 10~"), the velocity of reaction remains constant; it is now independent of 
the concentration of H ions. The dissolution forms films which, in time, 
act as protection. Stirring reduces the reaction velocity. (3) From 
H’ = 10-11 to 10-4, the reaction velocity decreases, due to greater viscosity 
of the solution. In solutions above 10- , the Cl ions are able to break the 
protective film but due to the low concentration of H ions, the reaction is 
not accelerated thereby. Ha(4) 


Pure Iron and Its Application in the Gas me M.A. Rernaup. Gas 
Journal, Vol. 194, June 10, 1931, pages 831-832 

Review of paper presented before the Annual Congress of the Association 
Technique de |'Industrie du Gaz en France, April 21 to 25, 1931. The causes 
responsible for the corrosion of iron and steel are discussed and referred to 
the fact that present-day steel is much more readily corroded than puddled 
iron, which had its immunity due to its chemical omogeneity and to low 
content of Mnand8. The homogeneity of chemical composition and physi- 
eal condition and of uniformity of aeration was emphasized. MAB(4) 
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Acetic Acid Oxalic Acid 
Copper Sulphate Phosphoric Acid 
Ferric Chloride Picric Acid 
Formaldehyde Silver Nitrate 
Formic Acid Sodium Hydroxide 
Lactic Acid Sulphuric Acid 
Nitric Acid (all strengths) 
(all strengths) Tartaric Acid 


and many other reagents 


Every alloy has its place, but 
ILLIUM has many places. 
With few exceptions, it can 
be used satisfactorily and eco- 
nomically with any acid, alkali 
or salt in common use. Also, 
ILLIUM resists the mixtures 
and impurities so often en- 
countered. 


Pump Impellers 
and Housings 


One of its most useful char- 
acteristics is resistance to Ox- 
idation at high temperatures. 
Dense, strong and tough, 
it withstands a surprising 
amount of heat, wear, im- 
pact or torque. Yet ILLIUM 
machines readily. 
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and Fittings 


UNIVERSAL 
CORROSION-RESISTANT 
ALLOY 


sold in form of castings, easily 
machined, takes high polish 





Spray Nozzles, 
Drying Equipment ILLIUM castings, rough or 
finished, are made to your 
specifications in our modern 
foundry. Our engineers will 
quote from your patterns or 
drawings, or will work with 
you in designing ILLIUM 
parts suitable for your re- 
quirements. 
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sent on request 


-BURGESS-PARR COMPANY 
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MOLINE, ILLINOIS 





METALS’ & ALLOYS 
January, 1932—Page MA 8 














Weather- 
Ua kay 





QUICK, DECISIVE TESTS 
IN SUN, RAIN, COLD 


No longer is it necessary to wait weeks or months 
to learn the effect of weather on a metal, alloy, 
plated surface or enamel finish. 


Accelerated tests with the WEATHER-OMETER show prac- 
tically identical results in a few days. Suulight, heat, cold, 
moisture, rain or oxidation can be produced at will in any 
desired cycle or intensity—so the reactions can be studied and 
probable deterioration determined in advance. The WEATHER- 
OMETER pays by saving time in tests—and saves by prevent- 
ing future trouble. 


Send for Bulletin AM-2 


ATLAS ELECTRIC DEVICES CO. 
CHICAGO, ILL. 
LONDON 


361 W. SUPERIOR ST. 


NEW YORK BOSTON 











FQUIPMENT WANTED 


Brinell Hardness Testing Machine 

Rockwell Hardness Testing Machine 

Tensile Testing Machine 

Bench Microscope with illuminator for 
metallurgical analyses 

Charpy & Izod Testing Machines 

Complete photomicrograph equipment. 


Give age of equipment, make, condition, and lowest 
cash price. 
Box P. A. 2, METALS & ALLOYS, 3619 Forbes St. 
Pittsburgh, Pa. 











Increasing business throughout the middle western section has 
necessitated the recent opening of a factory branch office in 
Chicago by the Alloy Metal Wire Co., Moore, Pa. The new 
office at 504 Produce Exchange Bldg., 14th and Racine Sts., has 
been placed in charge of Mr. R. L. Howe, formerly with the 
Truscon Steel Company. 


* @ ¢ 


The Midland Steel Products Co. is installing additional equip- 
ment at its Cleveland plant for the production of its new axle 
housing, the result of orders recently received from the makers of 
a new Teht ear. Midland frames will also be used on this car. 
The company’s newly developed axle housing is now being used 
by some of the largest producers of automobiles and over $100,000 
of equipment has been installed in recent months for its manufac- 
ture. 


¢ © 


Lancaster, Allwine & Rommel announce the removal on 
December 1, 1931, of their patent law offices to 815 Fifteenth 
Street, N. W., Washington, 
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The Corrosion of Power Plant Equipment by Flue Gases. Henry 
FRASER JOHNSTONE. University of Illinois Engineering Experiment Station 
Bulletin No. 228, June 1931, 120 pages. 

The work carried out in the investigation was done in codéperation with 7 
power companies in and about Chicago. The investigation so far has been 
of a technical nature and no attempt has been made to try out new features 
of operation under plant conditions. It has been the general object first to 
find out what the factors are that are contributing most to corrosion, and 
then to study methods of their elimination or the prevention by some other 
means. The conditions which are prevalent in flue gases that cause corrosion 
and some of the steps that may be taken toward their elimination are de- 
scribed. The reactions that take place in a boiler furnace are discussed and 
their effect on corrosion and slag formation are brought out. A description 
of the experimental work carried on in the laboratory on corrosion and its 
results are also presented. These substantiate the ideas of the cause of the 
corrosion suggested by the plant data. The results of tests on various cor- 
rosion-resistant alloys and protective coatings under the conditions existing 
in the flue gases are reported. A description is also given of new methods 
for the determination of the dew-point and sulphur dioxide and trioxide con- 
centrations in flue gases. Finally, a discussion of the fundamental corrosion 
reactions is made in order that the work reported may be carried forward by 
others who may be interested in this field. Many tables and illustrations of 
typical examples of corrosion are presented. WAT(4) 


The Corrosion of Metals. H. Surron. Aircraft Engineering, Vol. 2, 
Aug. 1930, pages 209-210. 

Intercrystalline corrosion of duralumin is reduced to a minimum when 
the alloy is heat treated at a high temperature, quenched in cold water and 
allowed to age at normal temperature. Although rapid aging at elevated 
temperatures is sometimes used for producing high strength Al alloys, such 
practice has a harmful effect on corrosion resistance. Cold working increases 
slightly the corrosion tendency. The anodic oxidation process, in which an 
adherent film of oxide is poee by electrolytic oxidation of Al alloys in 
chromic acid solution, is valuable for protection of aircraft parts and also 
to show imperfections in the metal. Mg alloys, Cr-Ni steels and ordinary 
steels protected by oils, enamels, ZnO and Al paints are also used in the air- 
craft industry. (4) 


Rust Prevention during Shutdowns. Bwernarp Jerrs. Jron & Steel o 
Canada, Vol. 14, Mar. 1931, page 51. 

An excerpt from Houghton’s “Black and White,’ in which special atten- 
tion is directed to the fact that lubricating oils, petrolatum and similar com- 
pounds lack the necessary properties for preventing rusting of machinery. 
Methods which may be adopted to bring about the necessary effects are 
described. See Metals & Alloys, Oct. 1931, page 207. OW E(4) 


The Use of Aluminum for Oil Lease Tanks. Part II. Laboratory Tests. 
Lupwic Scumipt, JoHN M. Deviner & C.J. WitHEeELM. United States Bureau 
of Mines, Report of Investigations No. 3131, Oct. 1931, 16 pages. 

Low-temperature salt-water corrosion of Al tank sheets in contact with 
natural brine was primarily caused by the MgCle and CaCl: in the brine. 
FeS or O greatly accelerated the corrosion. High-temperature corrosion 
(Al steam coils) was caused primarily by the precipitation of bubbles of 
HeS or COs on the surface of the metal. Bimetallic corrosion, which was 
encountered where Al-steel contacts existed in the presence of brine, is ex- 
plained by the relatively anodic character of Al as compared to steel. Dif- 
ferent grades of commercial Al vary in their resistance to the types of cor- 
rosion studied. AHE(4) 


The Corrosion of Metals. Autrrep STaNsFieLp. Engineering Journal, 
Vol. 14, Aug. 1931, pages 444-446. 

Freedom from corrosion may be approximated by having the metals pure 
or by having the constituents of the metal homogeneous. Electrolytic Fe 
is not readily attacked, being perfectly pure and homogeneous. Some eleo- 
trolysis will take place, however, due to the fact that the orientation of the 
atoms in the different grains will be in different directions. Even if the 
metal is homogeneous, corrosion can occur through differing compositions 
at different parts or by difference in O concentration. Examples and photo- 
micrographs are given. VVK(4) 


Effect of Steaming on the Life of the Extractors of Glover-West Retorts. 
M. H. Seramme. Gas Journal, Vol. 194, June 10, 1931, page 832. 

Reviews paper presented before the Annual Congress of the Association 
Technique de |’ Industrie du Gaz en France, April 21 to 25, 1931. Fracture 
occurs first in the hottest retorts and may become apparent after a life of 
44 to 52 mos. It is due to growth of the cast iron leading to development of 
porosity and resulting oxidation, as a result of high temperature. The 
use of a special alloy, e. g., one of Bi-Cu-Cr is suggested. MAB(4) 


The Protection of Magnesium Alloys against Corrosion. H. Surron & 
L. F. LeBroce (Royal Aircraft Establishment). Institute of Metals, Advance 
Copy No. 583, Sept. 1931, 20 pages. 

The addition of 1.85% Mn to Mg slightly increased its resistance to the 
sea water corrosion test, but not sufficient to warrant the use of this alloy. 
Other methods of increasing the corrosion resistance of Mg, including sherard- 
izing, calorizing, metal spraying, anodic treatment, cathodic treatment and 
chemical treatment were studied. The best resistance was obtained by chemi- 
cal treatment. Actual tests proved that after a treatment with a chro- 
mate bath the metal was resistant to all but the most corrosive marine 
conditions. A lanolin coating after this treatment is recommended. Prior 
to this treatment parts can be cleaned by a 10% nitric acid treatment if fine 
tolerances are not demanded, but where little material can be removed, 
cleaning can be done with a 2% caustic soda solution. Sand blasting is not 
recommended. Additional protection can be obtained by coating the sur- 
face after chromate treatment with a cellulose enamel. Contains 4 refer- 
ences. JLG(4) 


Investigation of Materials to Reduce Steam Turbine Blade Wear. J. L. 
Ray. Power, Vol. 73, May 26, 1931, page 804. 

A general discussion of erosion of turbine blades by steam is presented. 
Steam turbine blading has been and continues to be one of the main sources 
of operating trouble. Although wear has never been excessive, it has neces- 
sitated enough blade replacement to justify the researches made to reduce 
or eliminate it. Laboratory tests are not satisfactory; the material must be 
subjected to actual service tests. The following materials are discussed in 
a general way although the results of no actual tests are given: stainless 
iron, 5% Ni steel, an alloy of 36% Ni and 12% Cr, pure W, pure Ta, stellite, 
an alloy of 60% Ni and 15% Cr, an 18% Cr-8% Ni steel and Nitralloy. A 
number of photographs are presented which show the type of erosion pro- 
duced by steam on a number of the alloys mentioned above. WAT(4) 


Exterior Protection of Metal Tubes against Corrosion. (La protection 
extérieure des tuyaux métalliques contre la corrosion.) A. Rocca. Congrés 
International des Mines, de la Métallurgie et de la Géologie appliquée, Section 
de Métallurgie, 6th session, Liege, June 1930, pages 419-428; Metallbdrse, 
Vol. 20, Aug. 16, 1930, page 1829. : j ; 

Deals with bituminous and cement coatings, especially with a particular 
coating sold under the trade name, ‘‘Dalmine.’’ See also Metals & Alloys, 
Vol. 2, Jan. 1931, page 2. HWG(4 
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Metallography & Macrography (5a) 


Alloys of Iron Research. Part X. The Chromium-Iron Constitutional 
Diagram. Frank Apcock (National Physical Laboratory.) Jron & Steel 
Institute, Advance Copy No. 2, Sept. 1931, 48 pages. 

a ree igi yA of 34 references. Previous work on the Fe-Cr system is 
reviewed. Alloys were prepared from metals of high purity, and the entire 
series of alloys was carefully studied. The materials were melted in thoria- 
lined alumina crucibles in vacuo. Freezing point temperatures were ob- 
tained by thermocouples for the Fe-rich alloys, and by an optical pyrometer 
for the Cr-rich alloys. Thermal, dilatometric, microscopic and magnetic 
methods were used in determining the transformations in the solid. The 
melting point of Cr was found to be 1830° C, Fe-Cr alloys form a continuous 
series of solid solutions, with a minimum melting point of about 1500° C. 
at 20% Cr. (Unless otherwise stated all compositions are in atomic per- 
centages.) The y loop extends to 11.6 wt. % Cr. As Cr is added to Fe, 
the As temperature is lowered to a minimum at about 8% Cr, after which it 
rises to meet the lowered A, transformation. The magnetic transformation 
temperature is lowered with increasing Cr until at about 70% Cr it occurs 
in the neighborhood of atmospheric temperatures. In alloys containing 
about 40-70% Cr the magnetic transformation is dependent on the previous 
thermal history of the alloys. The Brinell hardness-composition curve of 
the annealed alloys has a maximum hardness value of 345 at 75% Cr. The 
electric resistance-composition curve is of the inverted U type characteristic 
of a continuous series of solid solutions. Density-composition and lattice 
parameter-composition curves are also given. They are not straight lines. 
Values of magnetic induction for several magnetizing forces are given for the 
alloys containing less than 70% Cr. JLG(5a) 


The Equilibrium of Certain Non-Metallic Systems. Part I.--The Equilib- 
rium of the System FeO-MnO. Part II.—The Equilibrium of the Systems 
MnS-MnO, MnS_MnSi0; and MnSiO.. J. H. ANprew, W. R. Mappocks 
&. E. A. Fowrter. (Technical College, Glasgow.) Jron & Steel Institute 
Advance Copy No. 1, Sept. 1931, 26 pages. 

Pure FeO was prepared by heating ferrous oxalate in vacuo at 700° C. 
This material analyzed at least 99.5% FeO, and its melting point was found 
to be 1410° C. MnO was prepared by heating manganese oxalate at 850° 
C.in vacuo. Its melting point was 1585° C. Equilibrium in the FeO-MnO 
system, and other systems, was studied thermally and by means of micro- 
scopic examination. FeO and MnO form a continuous series of solid solu- 
tions. MnS, 99.8% pure, was obtained by passing H:S over chemically 
prepared MnS at a temperature of 850° C. In the MnO-MnS system a 
eutectic is formed at about 50% MnO and 1280° C. MnSiOs;s was prepared 
by fusing pure MnO with sand. In the MnSiO;-MnS system a eutectic is 
formed at about 10% MnS and 1250° C. About 1.5% MnS is soluble in 
the solid silicate and about 1.3% of the silicate is soluble in MnS. FeeSiO, 
was prepared by fusing pure FeO with sand. In the Fe:SiO.-MnS system a 
eutectic occurs at 10% MnS and 1060° C. A small solid solubility (1 or 2%) 
is found at both ends of the diagram. The sulphide-silicate inclusions found 
in steel probably melt below the forging temperature, but the fact that they 
ball up rather than surround the grains explains why they do not render 
ordinary steel unforgeable. Asan appreciable amount of MnS is soluble in 
oxide inclusions the spots shown on sulphur prints are probably indicative 
of oxide inclusions, and are not caused by purely sulphide particles. 7 
references. JLG(5a) 


Identification of Inclusions in Steels. Letanp E. Grant. 
Society for Steel Treating, Preprint No. 29, 1931, 14 pages. 

Paper read and discussed before the Boston Convention of the Society in 
Sept. 1931. 7 references are cited. 21 micrographs illustrate the hetero- 
geneity of inclusions in steels. The examination of inclusions with the 
usual identifying etching reagents is not entirely adequate to the study of the 
various phases present in non-homogeneous inclusions. The development 
of more selective reagents is required for this study. WLC (5a) 


American 


Effect of Heat Treatment upon Ferrite Banding in Steel. Wriiser E. 
Harvey & Brapiey Strovestron (Lehigh University). American Society 
for Steel Treating, Preprint No. 30, 1931, 8 pages. 

Paper read and discussed before the Boston Convention of the Society in 
Sept. 1931. The authors show in 15 micrographs the results of their study of 
heat treatments for the elimination or reduction of ferrite banding. Long 
heating above the Acs point followed by water quench and subsequent 
drawing or cooling in air after such heating entirely eliminates this structure. 
Cooling in the furnace greatly improves the structure. WLC (5a) 


Submicroscopic Inclusions in Steel. C. H. Herry, Jr. (Pittsburgh 
Station, U. 8. Bureau of Mines). Metal Progress, Vol. 20, Oct. 1931, pages 
37-42. 

Extracts from the Sixth Campbell Memorial Lecture delivered before the 
American Society for Steel Treating in its Boston Convention, Sept. 1931. 
The author divides non-metallic matter into particles visible at 250 x, 
smaller inclusions, and solid solution material. Evidence of a slight solu- 
bility of liquid steel for SiOe is presented. The association of ferrite banding 
with stringers of certain types of inclusions and absence of such association 
with other types of inclusions is shown. Macrophotographs are given illus- 
trating these points. The relation of internal seams to the method of de- 
oxidation of the steel is discussed. WLC (5a) 


The Structures of the High-Chromium Stainless Steels and Irons. EpGar 
C. Barn. Heat Treating & Forging, Vol. 16, Nov. 1930, pages 1419-1426. 

The paper gives a compilation and interpretation of some of the structures 
found in high Cr non-corroding alloys. The properties are very closely 
dependent on the structure of the metal; ihorelene, its observation affords 
a convenient method of recognition and control of the properties to be de- 
veloped industrially. For each purpose, an alloy of definite properties will 
be best suited. See Metals & Alloys, Vol. 2, Feb. 1931, page 34. Ha(5a) 


Investigations into the Influence of the Composition of the Slag on the 
Structure of Gray Iron Alloys. (Untersuchungen iiber den Einfluss der 
Schlackenzusammensetzung auf das Gefiige grauer Eisenlegierungen.) 
E. Drepscatac & L. Treuneir. Die Giesserei mit Giesserei-Zeitung, Vol. 
18, Sept. 4, 1931, pages 705-710. 

On the basis of melting experiments in lined graphite crucibles, an influence 
of silico-alumina slags and alumina-lime slags against silicic acid-lime slags is 
determined. Under slags with much lime and alumina, iron has the greatest 
tendency to solidify in the unstable system with fine-eutectic arrangement of 
the graphite in the remaining melt. The silicic acid-lime slag does not 
change the formation of graphite because it is kept from the original iron. 
It can be concluded for practical purposes that it becomes feasible tc obtain a 
desired structure by melting under a certain slag. The possible explanation 
of the cause of the differences is suggested and the various influences of the 
addition of Al and Zn are illustrated by means of tables and micrographs. 


Ha(5a) 


Structure of a Used Shear Blade. (Gefiiges eines gebrauchten Blocks- 
chermessen.) F. Ferrweis. Stahl und Eisen, Vol. 51, Apr. 23, 1931, 
pages 528-529. 


The examination of the shear blade shows the ferrite in a peculiar pine-tree 
arrangement. N (5a) 
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Structure & X-Ray Analysis (5b) 


Emission of Electrons from Metals. Kari T. Compron. Journal of the 
Western Society of Engineers, Vol. 36, June 1931, pages 137-148. 

Actually there are five ways known whereby electrons can be caused to 
escape from metals. One of these is by raising the metal to a high tempera- 
ture. This is usually known as thermionic emission. The second is by 
illuminating the metal by some suitable form of radiation, such as light or 
X-rays, which is known as the photo-electric effect. The third is by bom- 
barding the metal with something moving with sufficiently high speed. . The 
only things which can move with sufficiently high speed are electrons or ion- 
ized atoms or molecules, because they are electrically charged and can be 
given a high speed by passing them through a high voltage. The fourth 
method is by the contact of some one of these excited atoms or molecules 
with the metal; that is, a molecule which has inside of it an abnormally large 
amount of energy, only temporarily, to be sure. If, while in that state, it 
comes in contact with the metal, that energy may be delivered to the metal 
and result in the expulsion of one or more electrons. And the fifth way by 
pulling the electrons out of the metal by sufficient force. The only force 
that can pull an electron out of the metal is an electric force. That means 
applying a high voltage to the metal, sufficiently high so that the electrons 
are pulled out. The author discusses each method in some detail. 

WAT (5b) 

An X-Ray Study of the Alloys of Silver with Bismuth, Antimony and 
Arsenic. PartI. 8S. J. Bropertck & W. F. Exrer. Journal of Physical 
Chemistry, Vol. 35, Sept. 1931, pages 2627-2636. 

An article accompanied by 3 diagrams and 2 sets of powder photograms, one 
of the system Ag-Bi and the other of the system Ag-b. Experimental 
methods are discussed and the conclusion is reached that the equilibrium 
diagrams which have been published for these systems by G. I. Petrenko are 
supported by the author’s work. The maximum solubility of Bi in Ag is 
stated to be about 5.5%; that of Sb in Ag, 6%. OWE(5b 


X-Ray Analysis in Foundry Practice. (Roentgentechnik in der Giesserei.) 
R. BertHouiv. Die Giesserei mit Giesserei- Zeitung, Vol. 26, Nov. 15, 1929, 
pages 632-634; Dec. 1, 1929, pages 666-672. _ 

The use and advantages of X-ray inspection of castings and its value, 
economically, are explained. Beside the usual cast iron or cast steel, the 
light metals are also treated. Ha(5b) 


The Reasons Responsible for the Widening of X-Ray Lines Obtained by 
the Debeye-Scherrer-Hull Method and by the Bragg Method. (Die Ur- 
sache der Lienienverbreiterung bei Pulver- und Drehkristallaufnahmen mit 
Réntgenstrahlen.) U. Deniincer. Zeitschrift fiir Metallkunde, Vol. 23, 
May 1931, pages 147-149. 

The author describes the broadening lines of X-ray photograms to the fol- 
lowing 3 sources: (a) small deviations in the space lattice constants due to 
concentration differences in solid solutions on the one hand and elastic dis- 
tortions on the other hand; (b) abnormal small grain size as encountered in 
metals deposited by sublimation or electrolysis in metals colloidally dispersed 
and probably in some eutectoids, as, for instance, in pearlite and in marten- 
site; (c) ‘quick fluctuations”’ in the lattice, that is to say, by inhomogeneous 
lattice distortions caused by the inhomogeneous distribution of a mixed 
crystal’s component or as a result of elastic internal stresses. In conclusion, 
the author critically discusses the intiuence of rolling upon the broadening 
of X-ray spectrogram lines which phenomenon he ascribes to an inhomo 
geneous distortion or ‘‘bending’’ of the individual crystals created during the 
process of rolling. EF(5b) 

On the Molecular Sphere of Activity of Metals and Some Conclusions 
Concerning Cohesive Forces. C. Benepickxs. Reprint, Arkiv for Mathe- 
matik, Astronomi och Fysik, Vol. 22 A, No. 24, 1931, 13 pages. (In English.) 

Methods of mathematical physics are applied to the problem of cohesive 
forces between molecules of metals. The radius of the molecular sphere of 
activity is taken as equal to twice the surface tension divided by the internal 
pressure. Calculating this for 13 metals, the order of magnitude of the radius 
agrees fairly well with the apparent atomic radius deduced from X-ray evi- 
dence. Poor agreement in some cases is ascribed to the use of surface tension 
data for the liquid state, while the data for internal pressure are for the solid 


state. The radius of molecular activity and the apparent atomic radius are 
both periodic functions of the atomic number. Bodies like Na with large 
atomie distances are soft, while those with small atomic distances are hard 
and brittle. If the atomic distance decreases successively, as on cooling of a 
metal, there will come a position beyond which further decrease of atomic 
distance will result in no increase in hardness. With thermal agitation 


nearly vanishing, the atoms may agglomerate into larger units. This may 
account for super-conductivity HW G(5b) 

Inspection of Welds with Gamma Rays. Grisert E. Doan (Lehigh 
University). American Society for Steel Treating, Preprint No. 34, 1931, 
8 pages. . 

Paper to be read and discussed before the Boston Convention of the 
Society in Sept. 1931. The author reports results of examination of welds 
by the use of y radiation. W LC(5b) 

Electron Diffraction from Oxygen-Covered Tungsten. (Ueber Elektronen- 
beugung an sauerstoffbedecktem Wolfram.) W. Boas & E. Rupp. Mitt- 
eilungen der deutschen Materialprifungsanstalten, Sonderheft 18, 1931, 
pages 45-51; Annalen der Physik, Vol. 5, No. 7, 1930, page 983. 

Tungsten was heated to 1800°, 2500° and 3000° C. in vacuum and the 
electron diffraction maxima determined for various angles of incidence and at 
various temperatures. Then it was treated with O at 400° C., the maxima 
determined and the oxygen-coated material then heated to various higher 
temperatures and the maxima determined at these temperatures. The 
results indicate that the surface layer on the oxygen-treated tungsten con- 
forms to Langmuir's criteria for a monatomic layer of oxygen. In this case, 
and in the case of the surface of passive Fe, an O layer appears to be present, 
the same mode of combination of gas and metal atoms occurring in both cases. 
The experiments alone do not allow an a on the basis of simple 
saturation of the valence of the metal atoms by the gas atoms. The observed 
lattice spacing might be due to several layers of gas atoms or to a regular 
solution of oxygen in tungsten. HW G(5b) 


X-Rays Suitable for the Determination of Small Changes in the Lattice 
Constant of Alpha Iron. (Eine zur Bestimmung von kleinen Aenderungen 
in der Gitterkonstante des a-Eisens geeignete Rintgenstrahlung.) A. 
E. van Arnxet & W. G. Burcers. Zeitschrift fiir Metallkunde, Vol. 23, 
May 1931, pages 149-151. ; ’ 

The Ka lines from Co are especially suited for the production of high 
quality diffraction photograms of Fe at ordinary temperatures from which 
the lattice constant, ao, can be determined with great accuracy. If the 
adsorption limit of the radiated metal lies between the wavelengths of the 
Ka and K& lines of the anode, the 8 line will be selectively absorbed and will 
not appear, confusing the photogram. The application of this principle, 
using a camera with a high grazing angle, = the determination of very 
small changes in the lattice constant of a Fe. Representative values of ao, 
corrected to 6 = 90°, from different types of iron are given; Fe prepared 
from oxide by reduction with H, ao = 2.8614; electrolytic Fe, ao = 2.8614; 
first steel, ao = 2.8623; second steel, ao = 2.8686; roller-bearing steel with 
1% Cr, a = 2.8635; die steel with 12% Cr, ao = 2.8666; chromium iron 
with 25% Cr, ao = 2.8675. No change could be detected with adsorbed H, 
which must therefore be less than 0.02%. This method may also be used to 
determine internal stresses by the method of Sachs and Weerts (Zeitschrift 
fir Physik, Vol. 60, 1930, page 481). RFM(5b) 
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PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


Watching Stresses at Work. Henpiey N. Buacxmon. Machinery, June 
1931, page 737. 

The author discusses the use of the ‘‘photo-elastic’’ apparatus, which 
shows, by different colors on a screen, the magnitude and location of stresses 
in models of the parts being investigated. The models are made from trans- 
parent materials. Loads are applied to the models in the same manner as 
in actual service. Since stress distribution does not depend upon the ma- 
terial, as long as the elastic limit is not exceeded, results obtained with the 
models apply directly to steel and other materials. This photo-elastic ap- 
paratus thus provides a practical method of studying stresses in both simple 
and complicated parts, either stationary or moving, and it is hoped will ate 
the difficulty in determining the strength of machine members or other struc- 
tures that are of such design that a satisfactory calculation cannot be made 
by the use of mathematical formulas. (6) 


Anisotropy in Magnetic Materials. (Anisotropie in magnetischen Werk- 
stoffen.) O. Danu & J. Prarrenpercer. Zeitschrift fir Physik, Vol. 71, 
No. 1-2, 1931, pages 93-105. 

Based on the observation that the regularly crystallizing metals and alloys 
are isotropic for the physical properties, a method was developed to deter- 
mine deformation and recrystallization textures by the magnetic anisotropy 
of regularly crystallizing metals. The tests were made on strips of Fe, Ni 
and an Fe-Ni alloy. The possibilities of this method for a practical deter- 
mination of stresses are discussed. Ha(6) 


The Stresses in Rotating Discs. A.F.Cornock. World Power, Vol. 16, 
Aug. 1931, pages 94-98. 

The ordinary theory of stresses in rotating discs involves certain arbi- 
trary assumptions as to the stress-strain relationships. A new theory is here 
developed, based directly on the theory of elasticity without recourse to 
these arbitrary assumptions, and the theory is worked out for hyperbolic 
and conical discs. It appears that the hoop tensions in hyperboiic discs, 
as calculated on the new theory, are generally larger than the hoop tensions 
calculated on the old theory, while the radial tensions are smaller. The 
method employed should be applicable to a wider range of problems. The 
article is almost entirely mathematical. WAT (6) 


Deformation of Metals, with Special Reference to the Tensile Test. C. H. 
Descu. Transactions Institution of Engineers and Shipbuilders in Scotland, 
Vol. 72, Yearbook 1929, pages 348-385. 

The tensile test is a working test of the quality of metals but does not give 
the true elastic limit. The author prefers the proof load. Severely de- 
formed metal has a lower density than the unstrained. Reduction of area 
at the point of failure is more decay related to the working properties of 
metals than is elongation. Viscous flow is a function of temperature and 
increases with time under constant load. The capacity of metals to be 
hardened by cold work can be inferred from the slope of the respective curves 
where the reduction of area of the cross section forms the abscissa and load in 
thousand pounds the ordinate. WHB(£6) 


Development of Casings for Deep Wells. F. W. Bremmer. American 
Institute Mining & Metallurgical Engineers, Technical Publication No. 355; 
abstracted in Heat Treating & Forging, Vol. 16, Oct. 1930, pages 1292-1294. 

Paper presented at the Sept. 1930 meeting American Institute Mining 
Engineers, in Chicago. See Metals & Alloys, Vol. 1, Dec. 1930, page 908. 

Ha(6) 


Actual Relation between Sheet Metal Thickness and Erichsen Impression. 
Karu Darves. Metal Stampings, Vol. 4, Apr. 1931, pages 306, 312. 

Abstract of an article translated from Stahl und Eisen. See Metals & 
Alloys, Vol. 2, Mar. 1931, page 66. JN(6) 


Mechanical raw a Vol. I. Testing of Materials of Construction. 
R. G. Batson & J. H. Hype. E. P. Dutton, New York, 1931. Cloth, 
6 < 8! » inches, 465 pages. Price $6.50. 

This is a second and enlarged edition of the well-known work by 2 members 
of the acti Department of the National Physical Laboratory, 
England. 

It is evidently written with the main idea of describing the apparatus 
used in testing materials for conformity to specifications. The catalog 
method of description is used, particular makes of testing machines being 
described and the parts being pointed out in such fashion as this. ‘‘The 
movement of the lever (C) is produced by a connecting rod (D) actuated by a 
variable eccentric (E) which is on the main shaft driven by the motor (F).” 
The authors even give the street and number of a firm from which a silica 
tube was obtained, on which a heating coil for a set-up for high temperature 
testing used by the authors was wound. This sort of thing keeps the authors 
from seeing the woods for the trees. While one may get from the context 
and by indirection, ideas as to the importance of axial loading in a tensile 
test, and side comments are made on it and many self-aligning grips are 
pictured, yet the authors do not bear down on its importance as much as it 
deserves. ‘ 

The preface to the second edition states that rapid advances have been 
made since the publication of the first edition, in fatigue testing, hardness 
testing, and the testing of materials at high temperatures. These sections 
having been specially rewritten, one would expect a clear appraisal of the 
applicability of the test methods described. Calorimetric methods for 
rapid determination of endurance limit are described and the statement 
made that results are in good agreement with those found by other methods, 
although this is by no means a general truth and the authors probably know 
it. Certainly some of their N. P. L. colleagues know it. The authors do, 
however, recognize that in high temperature creep testing, it is doubtful 
whether short time flow tests can give accurate results. Such comments are, 
however, relatively rare, the authors being content to list a lot of mechanical 
devices with little attention to their relative accuracy and utility. Some 
critical appraisal of equipment and methods is, of course, included and a 
small amount of metallurgical data comes in to illustrate a point, but those 
features are subordinate to a description of the tools used. In the description 
of wear testing equipment there is lacking any discussion of what the results 
mean when one gets them. 

It is dangerous to use the catalog method, for it can never be complete and 
each reader will note omissions of devices he would consider important 
enough to mention in such a catalog. The reviewer would have expected 
descriptions of the Tuckerman — strain gage, the Templin grips for 
tension testing and the R. R. Moore fatigue machine. Any reviewer in 
any other country will note omissions of apparatus he would expect to 
see. 

The book has value, as it does include description of, and reference to 
publications on, many modern testing methods and devices not included 
in the first edition. However, it lacks the ‘‘fundamentalism”’ of most books 
by N. P. L. authors, not being in the same class with the books on Fatigue 
of Metals by Gough and Creep of Metals by Tapsell. It should have been 
entitled ‘Apparatus for Mechanical Testing’ rather than ‘Mechanical 
Testing.” The N. P. L. staff certainly could write a fine book on the prin- 
ciples and objects of mechanical testing, on the proper types of apparatus to 
use to get results of desired accuracy and on how to interpret the test results. 
Doubtless the present authors could do so, but they have not. It is to be 
hoped that a third edition will feature principles instead of just cataloging 
tools. HWG(6) 





*> 





Modern Material Testing Machines. (Moderne Materialpriifmaschinen.) 
O. BorrerR. Metallwirtschajft, Vol. 10, Sept. 11, 1931, pages 720-723. 

Various types of testing machines are descri Tensile testing machines 
are driven mechanically through screws or hydraulically with pumps. To 
measure the load on the test piece, balancing scales or pressure gages are 
used. Universal testing machines are a combination of tensile compression 
and bending test machines. The principal construction features of various 
types are described, also torsion, impact, Brinell and Rockwell hardness 
machines, Erichsen tester for deep drawing sheet material and endurance 
testing machines producing alternating tensile, compression, bending or 
torsional stresses. CEM (6) 


The Graphical Evaluation of the Bending Test. (Die zeichnerische Aus- 
wertung des Biegeversuchs.) R. Mitscup. Die Giesserei mit Giesserei- 
Zeitung, Vol. 18, Mar. 20, 1931, pages 246-247. 

A generally applicable method is developed to determine graphically the 
bending strength of cast iron. A numerical example illustrates the method. 

Ha(6) 


(Werkstoffpriifung fiir Kolben von 
Maschinenbau, Vol. 10, May 21, 


Automotive Engine Piston Tests. 
Fahrzeugmotoren.) LirNest MAHLE. 
1931, pages 345-350. 

A complete description of the methods and equipment used in the testing 
of pistons as to temperature, expansion, conductivity, hardness, strength in 


compression, change in shape, effect of piston pins, ete. WHB(6) 

The Status of the Impact-Notch Test in Germany. (Der Stand der Kerb- 
schlagprobenfrage in Deutschland.) M. Moser. Krupp'sche Monats- 
hefte, Vol. 12, Aug.—Sept. 1931, pages 223-229. 


The following questions are discussed: What advantages does the notch- 
impact test offer which other mechanical tests do not possess and what 
ossibilities does it have from the point of view of measuring technique? 
s this test more suitable for standardization than any other? From the 
results of tests to clarify the situation, a new arrangement of the specimen for 
the notch-impact test has been developed. This arrangement promises well 

for general acceptance because it gives reliable, reproducible results. 

Ha(6) 


On the Yield-Point of Mild Steel. Fusto Nakanisnr. Report No. 72, 
Aeronautical Research Institute, Tokyo Imperial University, June 1931, 140 
pages. 

Various theories concerning the elastic limit have been advanced, but none 
of them can account for the yielding of mild steel. The object of this paper 
is to propose a new theory. The author considers that the yielding of ma- 
terial is a problem of stability, analogous to the critical point of viscous flow 
through a pipe. The material will yield when the state of stress becomes 
unstable; all the stress distribution in the body must therefore have effect 
on the yield-point. (6) 


The Work-Hardening Capacity and Elongation Properties of Copper. 
Hues O’Nem. & J. W. Curusertson. Institute of Metals, Advance Copy 
No. 580, Sept. 1931, 17 pages. 
The various methods for determining work-hardening capacity are dis- 
cussed. Cupping tests are frequently used with sheet materials, but other 
forms of tests are needed for testing material in other forms. Data obtained 
by several different kinds of tests on Cu are given. The Tetmajer ‘‘uniform 
elongation’”’ and the Bertella-Oliver ‘‘extensibility’’ were found to be accurate 
measurements of the workability. Meyer ‘‘n’’ values were erratic. The 
Herbert pendulum results did not agree with results obtained by other 
methods. 16 references. JLG(6) 


Note on the Diameter Measurement of Certain Brinell Indentations in 
Cold-Rolled Metal. Hua O’Neriu. Institute of Metals, Advance Copy No. 
579, Sept. 1931, 4 pages. J 

The readings/‘of the diameters of Brinell impressions in hard rolled: metals 
may vary by as much as 4% due to the shape of the lip of the impression. 
The smallest diameter observed is the true diameter. ‘‘Dark-ground’’ 
illumination always gave the true diameter. 1 reterence. JLG(6) 


On the Investigation of the Asymmetry and Flaws in Samples of Ferro- 
magnetic Material. (Sur la recherche de la dissymétrie et les défauts dans 
les piéces ferromagnétiques.) Jan Pe_etipr. Comptes Rendus, Vol. 193, 
Sept. 7, 1931, pages 420-421. 

An article, accompanied by one diagram, in which a description is given 
of a method employed for the investigation of ferromagnetic materials by 
magnetic means. OWE(6) 


On the Elastic Extension of Metal Wires under Longitudinal Stress. 
L. C. Tytm. London, Edinburgh & Dublin Philosophical Magazine & Jour- 
nal of Science, Vol. 10, Dec. 1930, pages 1043-1052. 

The measurement of the clastic elongation of metals, especially for proving 
Hooke’s law, can be carried out in an apparatus in which the changes of 
lengths of 2 wires are compared. This may be os if the wires have the 
same section but different lengths and loads. If the length of one wire is half 
the length of the other but the load is twice that of the other, the elongation 
must be the same according to Hooke's law. The differences are made 
visible by an optical device. Details of the apparatus are described. 

Ha(6) 

Strengthening by Reversals of Stress. (Verfestigung durch Wechsel- 
beanserneiunns /. Scuwinntne & E. Stroper. Zeitschrift fiir Metall- 
kunde, Vol. 22, Nov. 1930, pages 378-381; Dec. 1930, pages 402-404. 

Steel with 0.05% C and brass with 72% Cu were studied by subjecting 
wires of these materials to reversals of stress (bending) and then determining 
the ultimate tensile strength, the yield point and the elastic limit. 
collected are given graphically. More data and conclusions will be given in a 
concluding article. The second part of the article gives an account of the 
changes in structure (slip lines, grain boundaries, etc.) and the effect of 
heating Seensetaliientioed upon the structural changes observed. 

RFM + EF(6) 


Forging Stresses, Refining Stresses and Heat Stresses. (Schmiedespan- 
nungen, Vergiitungsspannungen und Wirmespannungen.) G. Sacus. 
Mitteilungen der deutschen Materialpriifungsanstalten, Sonderheft 10, 1930, 
pages 43-48. 

See Metals & Alloys, Vol. 1, July 1929, page 28. 


Examination of Rope Wires by Tensile and Bending Tests. (Priifung 
von Seildrihten durch Zug- und Biegeversuche.) G.Sacus & H. Simcuer- 
scHMIDT. Mitteilungen der deutschen Materialprifungsanstalten, Sonderheft 
10, 1930, pages 68-78. 

_The method for these tests is described and the results for steel wires and 
wire of other metals tabulated. See Metals & Alloys, Vol. 1, Aug. 1929, 
page 78. fia(6) 


Bearing of Present-Day Knowledge of Plastic Deformation on the Testing 


Ha(6) 


of Metals. (Bedeut der heutigen Kenntnisse plastischer Verformungs- 
fahigkeit fiir die Metallpriifung.) G. Sacus (Kaiser-Wilhelm-Institut far 
Metallforschung.) First Communications of the New International Associa- 


tion for the Testing of Materials. 
25 references. 5 figures. 

_ Very brief comment on the effect of cold-working on properties. Direc- 
tional effects and internal stresses are touched upon. The references are to 
German literature. HWG(£6) 


Group A. Zurich, 1930, pages 309-315. 


Data | 





Radiograph of a flat-iron in which a heating unit has been cast. The dark areas 
indicate blowholes, the result of poor foundry practice, subsequently corrected. 
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Fatigue of Metals & Alloys (6f) 


The abstracts appearing under this heading are prepared in 
coéperation with the A. S.T. M. Research Committee on Fatigue 


of Metals. 


Fatigue Stresses, with Special Reference to the Breakage of Rolls. 


Feeperic Bacon. 
March 6, 1931, pages 341-344, 


Condensed from paper read before the South Wales Institute of Engineers, 
See also letter by J. Selwyn Caswell on page 368 of the 
See Metals & Alloys, Vol. 2, Oct. 1931, 


Nov. 18, 1930. 
March 13, 1931 issue of Engineering. 
page 215. 


The Fatigue Grong of Carbon and Alloy Steel Plates as Used for Lami- F 
Engineer, Vol. 151, Feb. 


nated Springs. R.G.C. Barson & J. Brap.Ley. 
27, 1931, pages 231-232. 


Engineering, Vol. 131, Feb. 20, 1931, pages 280-282; 


LFM(6f) 


Summary of paper read ‘before the Institution of Mechanical Engineers, 


Feb. 20, 1931. 


A Study of Welded Metals under Fatigue Tests. 


See Metals & Alloys, Vol. 2, Oct. 1931, page 215. 


LFM(6f) 


G. E. THornron. 


Engineering Experiment Station Bulletin No. 34, State College of Washington, 


1930, 31 pages; 
48-66. 


Journal American Welding Society, Vol. 9, Oct. 1930, pages 


The object of the tests undertaken in the study herein reported was to 
compare the different types of welds in which a flexure of the specimen occurs 


when subjected to a continuous series of stress reversals. 


present in a member under continuous or spasmodic vibration. 


Such a condition is 


The tests 


were undertaken by the Engineering Experiment Station of the State College 
of Washington in codperation with the mechanical engineering department 


of the same institution and with the American Welding Society. 


The field 


covered in this work consists of tests of oxy-acetylene welds, resistance welds 
and flash welds, and some work on atomic hydrogen and metallic arc-welds. 
In determining a policy of securing specimens, it was decided to test small 
specimens in fatigue and to obtain a true cross-section of the welding field by 
soliciting welded coupons from companies doing different types of welding. 
The average of these tests gives a lower result than would be obtained if one 
experienced man were doing all the welding with the knowledge that his 


welds were to be tested for data. 


The author believes that this cross-section 


of the entire field is a much better indication of what to expect from welds 


than the results obtained by any one individual. 


The author indicates that 


the study will be continued with tests on the different types of shielded metal- 
lic arc-welds and on specimens of all types of welds which have been uni- 


formly heat-treated. 


The Fatigue Fracture. (Ueber den Ermiidungsriss.) 
i: SCHEWANDIN. 


5 references. 


on the tensile strength of the remaining portion of the metal. 


(6f) 


N. DAWIDENKOw & 
Metallwirtschaft, Vol. 10, Sept. 11, 1931, pages 710-714. 
Tests were made to determine the effect of fatigue cracks 


0.15-0.20 C 


stee] annealed at 900° C. was subjected, in a Woéhler rotating beam machine, 


to loads exceeding the endurance limit for various numbers of cycles. 
partly cracked test pieces were then pulled in a tensile machine. 
to obtain a brittle break the tensile tests were made in liquid air. 


The 
In order 
When the 


breaking load in kg. is plotted against the number of cycles, the curve first 
gradually slopes downward and at 300,000 cycles bends sharply downward. 


This point corresponds to the beginning of the crack. 


Plotted against the 


area of the fatigue crack, the breaking load in kg. drops very sharply in the 
first mm.? from 940 to 540 kg., then bends and proceeds in a sloping straight 


line. This shows how great the notch effect is. 


penswes 


rom 300,000 to 1,000,000 cycles. 


If the fatigue crack is 
out after it first appears, the break in the first curve is changed 
X-ray examination of the outer and 


intermediate zones and the unbroken core showed no difference in crystallo- 


graphic orientation. 


A fatigue crack starts by a number of small cracks 


forming at not exactly the same cross section which increase in width and 


depth until they meet, producing the outer zone with rough surface. From 
then on the single crack proceeds with a smooth surface forming the inter- 
mediate zone. CEM(6f) 


A Few Observations of Fatigue Tests. 
Dauerstandversuchen.) R. MaAImLANDER. 
Aug.-Sept. 1931, pages 242-243. 


(Einige Beobachtungen bei 
Krupp'sche Monatshefte, Vol. 12, 


The conception of the term ‘fatigue test’’ or ‘‘static endurance test’’ is 


discussed and illustrated by an example. 
yet absolutely certain. 
practical research. 


The definition of this term is not 
The tests made were only to give a basis for further 


Ha(6f) 


Endurance Tests of Steel Wires with Alternating Tension Loads. (Dauer- 
riifungen unter wechselnden Zugbeanspruchungen an Stahidrihten.) A. 


OMP C. A. Duckwitz. 


Mitteilungen Kaiser Wilhelm Institut fiir Eisen 


forschung, Vol. 13, No. 5, 1931, Report No. 175, pages 79-91; Stahl und 


Eisen, Vol. 51, May 14, 1931, pages 620-622. 
The experiments were made on 4 steels: 


43% . oO 0.62 
Si 0.17% 0.20% 0.21 
Mn 0.41% 0.40% 0.42 


The wires were patented and drawn as follows: 


/O 0.83% 
%, 0.22% 
2g 0.45% 


Steel Furnace Temperature oad Temperature 
1000° C. 550° C, 
B 1000° C. 550° C. 
C-Group I. G00° C. 550° C. 
C-Group II. 1000° C, 450° C. 
D 1000° C., 550° C. 
Diameter of Number of Diameter of Reduction 
wire at pat- drafts after wire after of area % 
enting—mm. patenting drawing-mm. 
1.2 2 0.9 44 
1.6 4 0.9 68 
2.1 6 0.9 82 
2.9 8 0.9 90 


At first the normal physical tests were made with all wires. 


The curves of 


tensile strength show the normal course of increased tensile strength with 


increased r 


uction of area and increased C content in the — of 
drafts. The number of kinds decreases with reduction of area and 


content. 


The number of twists generally increases with the number of drafts. A 
special machine was developed for the alternating load endurance tests, in 


order to determine the initial strength. 


With the wires A and B, the initial 


strength decreases with the number of dratfs, but with wire C, Group I, and 
wire D, the initial strength increases first at the reductions of 44 and 48% 


and then decreases. 
82% reduction. 
were established. 


In wire C, Group II, the initial strength increases up to 
The ratios between initial strength and tensile strengths 
Steel A has the highest ratio; steel D, the lowest one. 


The ratio decreases with the number of drafts but more rapidly with the low 


C steel than with the higher C steel. . 
strength and tensile strength does not exist. 


A definite relation between initial 
In case a high initial strength 


is desired, only smal! reductions should be used after patenting. 
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On Fatigue Stre 
Stahl und Eisen, Vol. 51 } 


W. ScHneEIDER. 





festigkeit.) 


h. (Beitrag zur = der Schwin - 
ar. 5-292. 


5, 1931, pages 


After discussing the importance of the various physical properties to the 
designer, the present state of knowledge on ‘the oscillation strength is dis- 
cussed 


The results of investigations of 
upon the oscillation strength is surveyed. 
missible under the application of a certain 
rivet holes are present in high quality steels. 

urance Tests on Patented 
férsék med patenterad och dragen staltrAd.) 
witz & ALFRED LINDEBERG. 


pages 371-403. 


ect of the surface condition 

increase of the load is per- 

pre-load even if notches or 
GN(6f) 

(Nagra utmattings- 

Anton Pomp, Cart Duck- 

Jernkontorets Annaler, Vol. 115, Aug. 1931, 


and Drawn Wire. 


Wires with C contents from 0.43 to 0.83% and reduced by drawing from 
44 to 90% were subjected to endurance tests with varying tension in a ma- 
chine and the results were compared with tensile, bending and torsion tests. 


The best endurance was found i1 
intermediate reduction by drawing. 


in wires with low C content subjected to 
A good correlation was found be- 


tween the bending tests and the fatigue tests, while the tensile and torsion 


tests gave no indication of the endurance of the wires. 
varying tension were also performed on ropes of 42 wires. 


Endurance tests with 
When normal 


heat-treating was employec. (temperature of furnace 1000° C., temperature 
of lead-bath 550° C.), uhe best endurance was shown by ropes made from 
wire with a low C content (0.43%) and drawn 6 to 8 passes (reduction 80- 


90%). 


) By modifying the heat-treatment good results are also obtained 
with higher contents of C. 
the different wire-tests and the endurance tests on ropes. 


No pronounced connection was found between 
In certain circum- 


stances, the torsion test gives an indication if a wire is suitable for rope. 
The endurance machine for wire seems especially promising for the testing of 


spring wire. 


Sheaths on Underground Power Cables. D. W. 


HCD (6f) 
Roper. Bulletin, 


Utilities Research Commission, Vol. 2, Oct. 1931, pages 2 and 3. 


Failures in oil-filled cable sheaths are discussed. 


Lead cable sheaths used 


in the telephone industry have been improved by alloying, as with Sb; the 
improvement is in line with the indications of laboratory endurznce tests. 
In the use of power cable, the problem is not primarily one of small vibra- 


tions, but of relatively slow bending of large amplitude. 


In full scale tests 


in a dummy manhole, sheaths of lead alloyed with Sb, Sn or Ca have not 
been found superior to commercially pure Pb, so the results of laboratory 
tests of the type made by the telephone companies are not yet to be taken as 


accurate indications of serviceability for power cable sheaths. 


Since stress 


of 200 Ibs./in.? or higher occur in service, the creep properties of lead sheaths 


are important. 


, Notch and Corrosion Endurance Strength. 


HWG(6f) 
(Kerb- und Korrosionsdauer- 


festigkeit.) P. Lupwix. Metallwirtschaft, Vol. 10, Sept. 11, 1931, pages 
lad 71 i 


705-710 


Contains 6 references. 


Physical tests including, besides the regular tensile 


and hardness tests, endurance tests with polished and notched specimens, and 
specimens subjected to corrosive liquids were made on 48 metals, non-ferrous, 


cast iron, carbon and alloy steels. 
with a 0.05 mm. radius at the base. 


The notches were 0.1—0.4 mm. deep, 60°, 
Other test bars had a collar with a 


diameter and width twice the diameter of the test piece, and fillet of 0—0.5 


mm. 


The endurance limit of duralumin, brass, rolled bronze, cast iron and 


austenitic steel was hardly affected by the notch, calculated on the reduced 


cross section, but that of hardened steels was reduced considerably. 


In Cr- 


Ni steel an increase in the depth of the notch produced a greater lowering 
In specimens with collars, the endurance limit was lowered below that of the 


notched test bars, 


especially if the fillet was small. A Cr-Ni steel of 108 


kg./mm.? tensile strength had an endurance limit with polished test bar of 


54 kg./mm.? and with a collar without fillet of only 22 kg./mm.?. 


The 


comparatively small influence of notches on the endurance limit of cast 
metals is due to internal porosity which acts as notches and causes a low 


endurance 
rather than 






properties of metals. 


mit even in polished test bars. 


The notched endurance limit, 
ing due to notches, is of importance in evaluating the 
tio of endurance limit in torsion to the endur- 


ance limit in bending of rolled and forged metals was 0.575 regardless of the 


heat treatment. 


The effect of notches on torsional and bending endurance 
limits wasin the same proportion. In eag 
The corrosion endurance tests were made 
thetic seawater in the presence of air. 


the ratio was much higher. 
tap water, natural and syn- 
It was found that the usual 10,000,000 


reversals were not enough under these conditions and that the results were 


indefinite. 


The corrosion endurance limit of most of the metals examined 
was extremely lew. 
7 kg./mm.? and for steel, 14 kg./mm.?, 


For instance, the highest results for light metals was 
a brass gave better results. In 


stainless V2A steel, the effect of seawater cut the endurance limit in half, 
although the surface was not attacked. Heat treatment hardly increases the 
corrosion endurance limit over that of the annealed metals and, therefore, the 


drop is greatest in hardened steels. A ( 
strength had a corrosion endurance limit of only 12 kg./mm.?. 
endurance tests the tracture of pure Al and soft steel was usuall 


granular. 


A Cr-Ni-W steel of 162 kg./mm.? tensile 
In corrosion 
intra- 


CEM(6f) 


urance of Steel Depends on Structure, Strength and Ductility. 


Correspondence from E1rnar 


HMAN, Stockholm, Sweden. Metal Progress, 


Vol. 20, Sept. 1931, page 88. 
The writer reports results of A. Lundgren on relation between fatigue 
and ultimate strength as affected’ by change in heat treatment and the 


ductility as measured by reduction in area in a tensile test. 
Increase of Endurance Limit of Bolt-Threads by Cold-Wor 


face. 


WLC(6f) 
the Sur- 


(Die Steigerung der Schwingungsfestigkeit von Gewinden durch 
Oberflichendriicken.) 


H. Isemer. Mitteilungen des Wohler-Instituts, No. 


8, 1931, 64 pages, 12 references, 21 figures. Published by N. E. M. Verlag, 


Berlin. 
717. 


Price 4 R.M.; Metallwirtschaft, Vol. 10, Sept. 11, 1931, pages 714- 


Two hardened steel rollers, shaped to fit into the groove at the base of the 
threads of a threaded test bar were mounted in a frame and backed up by 


calibrated springs. 


By mounting the frame on the bed of a lathe and running 


the rollers back and forth, usualiy 15 times, the groove was work hardened. 
It was necessary that the thread be we cut in order that the rollers 


make proper contact. — 
hardening varies for different materials. No record was m 


The pressure required for the best degree of work 


e of the in- 


creased surface hardness produced, the hardening being expressed only in 
terms of pressure on the rollers. 


Using a rotatin 


beam specimen so loaded that the maximum stress came 


on the work-hardened, threaded section, and leaving some threads un- 
worked at the location of lower stresses, the bar was loaded and run to frac- 


ture. 


From the location of the break the stress at that point was calculated 


and comparison made between the stress necessary to break the bar from 
fatigue at worked and at un-worked threads. 
edium carbon steels gave about 20-25% increase 7 1e to cold-working 


of the threads at suitable pressures. 


A steel of 0.935, C, worked by only 


three passages of the rollers, showed very little improvement, but this may 


be due to imperfect threads. 


A steel of 0.30% C, 0.95% Cr, 4.2% Ni, 800- 


850° C oil, 620° C. draw showed some 45 to 65% increase after workin 
with rather high pressure on the rollers, depending on the pressure used. 


Lautal improved some 30%. 
improvement. 


A 58% Cu, 21/2% Pb brass showed some 15 to 


o simple relation appears between the damping ability of the materials 


and the improvement obtained by work-hardening the threads. 


On damp- 


ing test, two bars of the same type of steel, not checked for analysis and 
mechanical properties, showed entirely different types of curves. 


HWG+CEM@€6f) 
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ELECTRO-CHEMISTRY (7) 
Electroplating (7a) 


The Definition and Determination of “Free Cyanide’’ in Electroplating 
Solutions. W. Bium. Preprint, Transactions Electrochemical Society, Vol. 
60, Sept. 1931, pages 21-26. 

A definition is proposed for the American Standards Association: ‘‘The 
free cyanide in a electroplating solution is the excess of alkali cyanide above 
the minimum required to give a clear solution.’’ A volumetric method is 
also proposed to determine this ‘‘free cyanide”’ by a titration against a stand- 
ard solution made of a salt of the same metal as is to be deposited from the 
bath. LCP(7a) 


High Speed Nickel Plating as Practised in England. Ernest R. Can- 
ninG. Metal Industry, London, Vol. 39, July 3, 1931, pages 13-14. 
Paper read before American Electrochemical Society, Birmingham, Ala. 
Apr. 23-24, 1931. See Metals & Alloys, Vol. 2, July 1931, pene 22. 
(7a) 


Distribution of Crystals of Chromium Electrodeposited in Thin Plates. 
D. T. Ew1na, H. E. Pustow & C. D. Turrie. Michigan Engineering Ex- 
periment Station, Bulletin No. 33, 1930, 20 pages. 

The Bulletin contains 33 photo-micrographs of the steels used as basis 
metals, and of the deposits obtained. The investigation was undertaken for 
the purpose of studying the nature of the formation of crystals of metals 
which are deposited electrolytically. The work is limited to the formation of 
crystals during the initial stages of deposition in order to note the effect of 
the wy yee and the physical condition of the basis metal upon the na- 
ture of the deposit. The work was further limited to the composition of the 
plating solution, current density and certain other factors, but the tempera- 
ture and time were varied. The experimental work includes the study of the 
crystal growth of Cr deposited upon carefully polished surfaces of steels with 
C contents of 0.20, 0.85, 1.20 and 1.50% and on Armoo Iron. The time of 
plating varied from 15 seconds to 8 hours and temperatures of 45° and 55° 
were used. The Cr plating solution contained 250 g. CrO; and 2 g. BazSO./ 
liter. The initial Cr deposits were not microscopically uniform; invariably 
the Cr deposited first upon the cementite and spread rapidly to the ferrite 
within the pearlite areas. This effect was noted in the samples of low C 
content as well as in those where cementite was concentrated within the 
crystal boundaries. Cu and Ni were found not to deposit selectively but 
evenly over the surface of the steels, and Cr deposited over Cu and Ni was 
uniformly deposited over the metal surface. The color of the deposits 
changed during the first stages of deposition; up to 15 seconds the deposits 
were dull, after which they became brighter. At the higher temperature 
(55°) the changes noted above were accelerated and the basis metal was 
more uniformly covered in shorter time. The higher temperature also de- 
creased the tendency for Cr to deposit selectively. Short cracks were found 
to form after the first few minutes of deposition. No correlation was found 
between the cracks and the crystal boundaries of the basis metal. (7a) 


The Progress of Chrome-Plating during the Last Years. (Die Entwick- 
lung der Verchromung in den letzten Jahren.) W. Birerr. Werkstatta- 
technik, Vol. 25, Mar. 1, 1931, pages 135-140. 

While no principal change in the technique of chrome plating is noted, 
several important details have been studied more thoroughly and the Jimita- 
tions for the application of the method more exactly circumscribed. It has 
been recognized that only solutions of the type of chromic acid in sulphuric 
acid are suitable for plating and that supervision should be the permanent 
task of a works laboratory. Chrome plating alone is not a protection against 
corrosion as the deposit is too porous on account of the development of hy- 
drogen. Nickel plating as an intermediary layer on which hens is de- 
posited is, at present, the recognized method for obtaining a protection 
against corrosion. The question of safety of chrome deposits against chemi- 
cal action is hot yet sufficiently solved. In any case, experience has shown 
that well polished surfaces before plating guarantee a much greater protec- 
tion against attack. A field where chrome plating has proved of great value 
is the plating of wood-working tools, especially millers (which showed a 
much longer life and needed less regrinding). This is done only at the front 
and not on the cutting edges. The accumulation of chromic acid in the 
vapors above the baths which are usually condensed on iron grates has 
proved to be ay costly. On the other hand, the prevention of the vapor by 
covering the bath with protective films of oils is applicable only when simple 
objects of straight lines are to be plated as otherwise the oil might stick to 
holes, protrusions, etc., and prevent the deposition of metal. Particular 
care should be given to the exhaustion of the explosive oxy-hydrogen gas 
which should be exhausted with 300-500 times its amount of air to prevent 
self-ignition. Ha(7a) 


The Porosity of Electroplated Chromium Coatings. W. Bium, W. P. 
Barrows & A. Brenner. Bureau of Standards Journal of Research, Vol. 7, 
Oct. 1931, pages 697-711. 

Various methods for aa vy | porosity of Cr coatings were found to yield 
consistent results. Very thin deposits contain round pores. As the thick- 
ness is increased the porosity decreases to a minimum, after which an increase 
in thickness is wou accompanied by the formation of cracks, either parallel 
orrandom. The well-known Cu deposition method for detecting the porosity 
depends upon the fact that Cu will deposit only in pores or cracks and not on 
the Cr. his test was made semiquantitative by measuring either the aver- 
age apparent current density, or the weight of Cu deposi in 2 minutes at 
0.2 v. The following conclusions are based on such measurements. Their 
practical significance will be determined by exposure tests now in progress. 
The porosity usually increases on standing. his increase is accelerated by 
heating to 200° C. Changes in the composition of the solution have no 
marked effect on the porosity. An increase in the temperature of deposition, 
for example to 65° C., instead of the usual temperature of 45° C., greatly 
decreases the porosity, especially of thick coatings. At any given tempera- 
ture, the porosity is increased by raising the current density. Deposits on 
Ni are less porous than those on other base metals. This difference is at least 

artly due to the greater ease of securing a bright finish on Ni prior to the 
* plating. AT(7a) 


The Application of actroteneates Metals to Engineering. C. H. Faris. 
Machinery, London, Vol. 37, Feb. 28, 1931, pages 701-703. 

Paper read before the Manchester Association of Engineers. Account of 
the Feseol electrodeposition process as applied to the building up of worn 
engineering parts. he outstanding characteristic of the process is the high 
degree of adhesion obtained between the basis metal and the electrodeposited 
plating. Some details are given of a report by the National Physical Labo- 
ratory on the adhesive or shear stress of Fescolized samples. The hardness 
of the deposited metal is regulated to conform to the conditions of wear for 
which the part is designed. Brief reference is also made to the applications of 
thinner nickel deposits for the plating of food utensils, steam parts and other 
articles working under corrosive conditions. Ha(7a) 


The Electro Deposition of Silver from Argentocyanide Solutions. Part II. 
Samurt Guiasstone & Epwarp B. Sanicar. Transactions Faraday 
Sonar. Vol. 27, July 1931, pages 309-312. ‘ ; p : 

Reduction in polarization is accompanied with —_ deposits obtained 
with the presence of potassium cyanate in stock Ag solution. Other bright- 
ening agents as carbon disulphide also lower polarization. PRK (7a) 


Electrometallurgy (7b) 


The Refining of Copper by the Series System. (Le raffinage du cuivre 
le systéme “‘series.”) M. Attmeyer. Cuivre et Laiton, Vol. 4, Aug. 
0, 1931, pages 375-378; Sept. 15, 1931, pages 401-405. 

A detailed description of the works of the Baltimore Copper Smelting and 
Rolling Co., Baltimore, Md., and of the Nichols Copper Co., Laurel Hill, 
N. Y., where, at present, the electrodes are all connected in series instead of 
in parallel. Ha(7b) 


The Utilization of Secondary Reactions in Igneous Electrolysis. (L’Utili- 
sation des Réactions Secondaires en Electrolyse Ignée.) L. ANpRigeux. 
Chimie et Industrie, Vol. 25, May 1931, pages 1047 -1057. 

Borides are prepared by electrolytic methods at 1000°. The electric fur- 
nace has failed to do this except at higher temperatures. Borides of Ti, Ta, 
Cb and rare metals can be prepared in this manner. MAB(7b) 


Contributions to the Chemistry of Beryllium. I. Electrolysis in Non- 
Aqueous Solvents. II. Electrolysis of Beryllium Compounds in Organic 
Nitrogen Derivatives. Haroip Simmons Boota & Gitperta G. Torrey. 
Journal Physical Chemistry, Vol. 35, Sept. 1931, pages 2465-2477, 2492-2497. 

Paper dealing with work preliminary to an investigation of the preparation 
of metallic Be. A variety of Be salts have been dissolved in non-nitrogenous, 
non-aqueous media and the behavior of the solutions on electrolysis observed. 
None of the solutions investigated have proved to be satisfactory sources of 
metallic Be. Solutions of various Be salts in organic derivatives of ammonia 


have been electrolyzed; most of them form gelatinous, colloidal substances 
which render the practical separation of metallic Be from these solvents 
problematical. OW E(7b) 


Investigation of Anodes for Production of Electrolytic Zinc. H. R. 
Hanuey, C. Y. Crayton & D. F. Wass. Transactions American Insti- 
tute Mining & Metallurgical Engineers, 1930, pages 275-282. 

Includes discussion. See Metals & Alloys, Vol. 1, June 1930, page 565. 

(7b) 


Gold and Silver Recovery from Tin Slime. Joun B. Kasey. Engineering 
& Mining Journal, Vol. 132, Sept. 14, 1931, pages 217-218. 

The tin slime dealt with in this work originated from the electrolysis of 
scrap brass and bronze, containing small amounts of Ag and Au and larger 
amounts of Pb, Sn, Zn, Ni, iron oxides and admixed sand. The wet slime, 
which originated in a solution of H2SO,, consists of sulphates, basic sulphates, 
metallics and free acid. The problem in treating the slime is to separate and 
recover 4 different metals and alloys: an alloy of Au and Ag; pure Cu; a 
white-metal alloy of Sn, Pb, Sb and Ni or its salts. The recovery of Au and 
Ag are alone discussed. Cu in the slime is made the collector. Experi- 
mental work is outlined. W HB(7b) 


The Rapid Determination of Current Efficiency in the Electrolysis of a 
Zinc Sulfate Electrolyte. F. E. Lew & A. H. W. Bussy. Preprint, Trans- 
actions Electrochemical Society, Vol. 60, Sept. 1931, pages 1-7. 

Cathode efficiency of zinc sulphate electrolyte from leaching of roasted 
blende is determined indirectly by measuring the H given off per ampere- 
hour at the cathode, thus, the cathode efficiency for Zn is equal to 100 minus 
cathode efficiency for H. This method checks closely with that based on the 
weight of zinc deposit, but it takes only 45 mins. as against several hours 
required by the latter method. LCP(7b) 


Technical Applications of the Electrodeposition of Metals. H. J. T. 
Evumnesam. Journal Institute of Metals, Vol. 47, Sept. 1931, pages 1—5. 

The paper summarizes some of the main features of the various electrolytic 
metal deposition processes and indicates the general principles on which 
they are based and the scope of their application. 3 tables are given in each 
of which the metals are arranged in the electrochemical series, starting with 
the basest and ending with the noblest metal. The baser the metal, the 
more readily it is oxidized or attacked by dilute acids, but the less easily 
it is obtained in the free state by chemical reduction of its oxide or salts. 
The first table includes metals which react with water and cannot, therefore, 
be deposited from aqueous solutions; these are Li, Rb, K, Sr, Ba, Ca, Na, 
Mg, Be, Al, Ce, rare earth metals. The second table contains metals which 
can be deposited from aqueous solutions. Mn, Zn, W, Cr, Fe, Cd, In, TI, 
Co, Ni, Sn, Pb, Sb, Bi, As, Cu, Ag, Hg, Pd, Pt, metals of the Pt group, 
Au belong in this table. The third table contains metals of variable or 
undefined electrochemical character, whose positions in the electrochemical 
series are not known. Most of them can, however, be electrodeposited 
from molten salt baths, e.g., Ti, Zr, Th, U. Very little is known about the 
possibility of electrodepositing V, Nb, Ta, Mo in this manner. The tables 
also give the solutions from which they can be extracted, in which they 
can be electrolytically refined and electrodeposited. 15 etna * Th) 

a 


Cathodic Forms of Electrolytic Tin. (Ueber kathodische Abscheidungs- 
formen des Zinns.) F. Forrster & H. Deckert. Zeitschrift fiir Chemie, 
Vol. 36, Nov. 11, 1930, pages 901-923. 

Crude m-cresolsulphonic acid in the electrolysis of a H»sSQOx, solution of 
SnSO, can repress the tendency of the Sn to form needles growing per- 
pendicular to the surface of the cathode, and to form the Sn precipitation in a 
smooth and even surface. The by-products formed in the sulphonation of 
m-cresol iniluence the separation of the Sn because they are absorbed by the 
precipitate. The amount and nature of the by-products depend on tem- 
perature and time of sulphonation. Above 120° C., colloidal by-products 
are also formed. hen the concentration of impurities is low, the Sn de- 
posit is needle-like to spongy. As the concentration increases, the deposit 
becomes granular or smooth and, when high, the crystals become fine and 
arranged in unordered patterns. Finally, the plated Sn becomes structure- 
less and milk-white in color and a point is reached when colloidal material 
precipitates with the Sn. The absorption is less at high temperatures and 
greatest at low temperatures. Ha(7b) 


Germanium in Relation to Electrolytic Zinc Production. U.C. Tarnron 
& E. T. Cuaytron. Metal Industry, London, Vol. 37, Sept. 5, 1930, pages 
229-230. 

Paper presented before the American Electrochemical Society at St. Louis. 
See Metals & Alloys, Vol. 1, Aug. 1930, page 686. VSP(7b) 


The Electro-Deposition of Copper in the Presence of Gelatin. Rosurr 
Tarr & Harotp E. Messmore. Journal of Physical Chemistry, Vol. 35, 
Sept. 1931, pages 2585-2618. wyatt 

The authors have studied the effect of introducing increasing amounts of 
gelatin into solutions of copper sulphate upon the form of the cathode de- 
posit. In these experiments the concentrations of gelatin and of copper 
sulphate, the current densities and the temperatures have been varied. he 
authors believe that the most direct explanation of the phenomena observed 
requires the assumption that the Cu deposited by the current adsorbs gelatin 
upon its surface. Measurements of the magnitude of the cathode polar- 
ization in the cell Cu/CuSO., Gelatin/Cu have been made. The results 
obtained are taken by the authors to indicate that complex cations are 
formed between cupric ion and gelatin but that the electro-chemical pecees 
occurring at the cathode is primarily discharge of cupric ion. OWE(7b) 
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METALLIC COATINGS i THAN ELECTROPLATING 
8 


The Attack on Mild Steel in Hot-Galvanizing. Epwarp J. Danreta. 
Institute of Metals, Advance Copy No. 566, Sept. 1931, 17 pages; Karrosion 
und Metallschutz, Vol. 7, Oct. 1931, page 251. 

The rate of attack of mild steel by molten Zn was determined by immersing 
steel samples in various grades of Zn and Zn alloys at various temperatures 
stripping the coating with a solution of HsSO, plus AseOs, and determining 
the loss in weight. There was little difference in the loss of weight in high- 
grade and less pure Zn. Below 500° C. the loss in weight was proportional 
to the square root of the time, while above this temperature the loss was di- 
rectly proportions to the time. Microscopic examination showed that be- 
low 500° C. a continuous coating of FeZn: protected the steel from subse- 
quent attack, but that when this temperature was exceeded the layer of 
FeZn; was porous and furnished little protection. Small amounts of Al 
and Sb in the Zn slightly increased the rate of attack. The steel was rapidly 
dissolved in Zn-Cd alloys which was found to be due to the Cd preventing 
the formation of a continuous layer of FeZn7. The tests were taken to indi- 
cate that a galvanizing pot should have a very long life if no part of the pot 
was heated to above 480° or 500° C. Examination of failed pots showed 
the presence of alloy layers similar to those observed in the samples. 9 


references. EF+ JLG(8) 


Surface Protection by Means of the New Homogen-Pistol of Schoop. 
(Der Oberflaichenschutz mittels der neuen Homogen-Pistols von Schoop.) 
Aur. Karsten. Oberfldchentechnik, Vol. 7, Sept. 16, 1939, pages 173-175. 

Fine metallic powder, as zinc, tin, nickel, also tungsten or silver, is driven 
by compressed carbonic acid from a tank to an oxy-acetylene flame. The 
pressure of 6-7 atmospheres imparts to the metal dust a velocity of about 
25 ft./min. so that the body to be protected is covered with a very uniform 
layer of metal which adheres firmly. Not only metals but any other ma- 
terial can be metalized by this method. A few examples are anasteeees 

a(8) 


Mottled Tinplates. J.C. Jones (University College, Swansea). Jron 
& Steel Institute, Advance Copy No. 11, Sept. 1931, 11 pages; Jron & Coal 
Trades Review, Vol. 123, Oct, 2, 1931, pages 487-489. 

Mottled or dull tinplate only occurs when high Sn yields are sought. It 
was found that under some conditions mottling resulted in some steels and 
notin others. Macrostructures of bars from which the plates were produced 
indicated that the bars with the thickest skin were the least susceptible to 
mottling. Mottling is also dependent on conditions in the Sn pot, and was 
found to be produced by the flux rather than by the Sn. An NH,Cl flux was 
found to give bright sheets when substituted for a ZnCl: flux that was pro- 
ducing mottled sheets. The NH«Cl flux, however, would not remove grease 
as readily as the standard flux. It was concluded that the better action of 
N H,Cl was due to a greater frothing rather than to a greater reactivity. 


Ha+JLG(s8) 


Investigations on the Occurrences during Zinc Coating. On the Solu- 
bility of Pure Iron in Molten Zinc. (Untersuchungen iiber die Vorginge 
beim Verzinken. Ueber die Léslichkeit von reinem Eisen in geschmolzenem 
Zink.) H. Grusitscu. Stahl und Eisen, Vol. 51, Sept. 3, 1931, pages 
1113-1116 

The solubility of Armco-iron in chemically pure Zn is very slight up to 
470° C. and practically independent of the time. A maximum of solubility 
is observed at 515° C., but the solubility increases again at higher tempera- 
tures. The dependence of the solubility upon the time then rapidly de- 
creases. GN(8) 

Temperature and Purity of Zinc as Factors in the Production of Galvan- 
izer’s Dross. Wautace G. ImMnorr. Jron & Steel of Canada, Vol. 14, June 
1931, pages 93-94, 107. 

Discussion of conditions under which galvanizer’s dross is produced in 
plant operation, indicating the importance of the quahty of the Zn used and 
the temperature of the bath. The results of experiments made to answer the 
question, ‘‘Can dross be made from pure Zn at any temperature?” are 
described. The article is accompanied by 3 photographs. The conclusions 
reached are that heat alone will not produce dross or Zn-Fe alloy in pure Zn, 
and that, when no Fe is present, even temperatures far above those used, or 
found in hot galvanizing, will not produce dross or Zn-Fe alloy crystals. 

OWE(8) 


The Use of Tin in the Galvanizing Bath. Watitace G. Imuorr. Heat 
Treating & Forging, Vol. 17, July 1931, pages 675-678. 

The addition of Sn to the galvanizing (Zn) bath has the tendency to cleanse 
the bath of oxides, sourf and dirt. The coating assumes the Sn spangle: 
a fern-like, large star-like crystal-forming growth. The amount of Sn added 
varies with the different kinds of work; large additions will almost close up 
the spangle and show a dull, solid coating. Sn as an addition to baths that 
contain an excess of Al is especially beneficial because Sn combines with Al, 
thus eliminating the oxide skimmings. An excess of Sn may produce a 
turnish over the coating. Several bath compositions for various purposes 
and materials to be galvanized are given Ha(8) 

The Tinplate Industry. D. Grirritas. Journal Society Chemical In- 
dustry, Vol. 50, May 22, 1931, pages 431-437. 

A brief review covering the history, metallurgy, manufacture and Peteee 
of the tin plate industry. VVK(8) 

The Protection of Metals by Metallic Films. Ernest 8S. Hepazs. 
Journal Society Chemical Industry, Vol. 50, Sept. 18, 1931, pages 768-772. 

2 kinds of protection may be afforded to iron by metallic films. When the 
protecting metal is less noble than the base deaths foe: as in the zinc-coating 
of iron, the protection is partly electrochemical; the Zn, in the presence of an 
electrolyte becoming the anode and oorroding, the Fe becoming the cathode 
and remaining unattacked. When the protecting metal is more noble 
than the base metal, as Fe coated with Cu, the protection afforded is mechani- 
eal like that offered by a coat of paint excluding the corrosive agencies and 
remaining effective only as long as they completely cover the surface. 
Protective metallic films must have: ability to undergo deformation without 
peeling, adherence to the base, resistance to abrasion, brightness and general 
appearance, and paint-holding properties. Protective metals can be ap- 
plied by hot-dipping (Zn, Sn and Pb), electroplating (Zn, Cu, Ni, Cr ete.), 
metal spraying (Za, Al), and cementation (sherardising, chromising and 
ealorizing). All of these processes are discussed. VVK(8) 


Alclad and the Aluminum Coating of Aluminum Alloys. (Le revétement 
des alliages d’aluminium et |’Alclad.) P. M. Hagenni. Congrés Inter- 
national des Mines, de la Métallurgie et de la Géologie appliugée, Section de 
Métallurgie, 6th session, Liege, June 1930, pages 575-585. 18 figures, 29 
references. 

The value of the Al coating of duralumin for protection against inter- 
crystalline corrosion, the electrolytic protection afforded by the coating and 
the mechanical properties of Alclad are reviewed. No new information is 
included. HWG(8) 

Effects of Cadmium Vapors. (Kadmiumdampf-Einwirk .) L. Scuwarz 

W. Deckert. Zentralblatt Gewerbehygiene und Unfallverhitung, Vol. 18, 
No. 3, 1931, page 66. 

in injurious effects which were experienced in spraying of Zn coat- 
ings are ascribed to low contents of Cd in the zinc (0.12% in the case de- 
scribed). Purer sinc dust or exhaustion of the vapors is recommended 
as the remedy. Ha(8) 
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INDUSTRIAL USES & APPLICATIONS (9) 


Some Factors Influencing the Sizes of Crankshafts for Double Acting 
Diesel Engines. 8. F. Dorey. Northeast Coast Institution of Engineers 
and Shipbuilders Transactions, Vol. 47, June-July 1931, pages 229-316. 

The poner procedure for determining the diameter of a shaft subjected 
to combined bending and torsion is to caloulate the equivalent bending or 
twisting moment and to use a constant working stress irrespective of the 
t of engine. In the method put forward in this paper a different stress is 
allowed for each type of engine depending upon the ratio of twisting moment 
to bending moment and also on the fluctuations of shear stress at the most 
severely stressed crank. Thus the diameter of a crank-shaft subjected to 
large fluctuations of torque is ascertained by allowing a lower working stress 
than in the case of a shaft subjected to small fluctuations yet having the 
same maximum torque. The method indicated in the first part of the paper 
shows how the strength of the crankshafts can be ascertained from a knowl- 
edge of the fatigue properties of materials at various ranges of stress, and has 
been used to determine suitable diameters of crankshafts for double-acting 
Diesel engines, based on previous —— with steam reciprocating engines 
and single-acting Diesel engines. he results indicate that for engines hav- 
ing a small number of cylinders the working stress permissible should be ap- 
preciably ‘ess than for engines having a large number of oylinders for the 
same factory of safety. For two-stroke-cycle double-acting engines having 
a large number of cylinders the maximum working torsional stress due to 
combined twisting and bending suggested is somewhat in excess of that usu- 
ally adopted in existing steam engines and single-acting Diesel engines, 
viz., 7000-7500 lbs./in.? as against 5600 lbs./in.? and as a result some com- 
ments have been made relative to the shrinkage grip for built shafts. 

WAT(9) 


Catalytic Reactions of Sulfur Compounds Present in Petroleum. I. High 
Sulfur Naphtha in Contact with Nickel and Iron Catalysts. J. C. Exar, 
G. H. Witper & H.S. Tartor. Industrial & Engineering Chemistry, Vol. 22, 
Dec. 1930, pages 1284-1290; Il. Pure sulfur Compounds in Hydrocarbon 
ne in Contact with Nickel Catalysts. Josreprn ©. ELGIn. pages 1290- 

Five references. It is shown that a reduction in the sulphur content of 
naphthas is effected by passage, in the vapor phase, over a nickel or an iron 
catalyst, nickel being the more efficient. Sulphur may be completely removed 
in contact with the initially sulphur-free nickel catalyst, but the catalyst 
undergoes a decrease in activity as sulphurization proceeds. Nickel and 
iron catalysts do not absorb from the liquid phase all sulphur present in the 
naphthas. The second part of this article has four references. The results 
indicate that the sulphur content of naphthas containing relatively large 
proportions of thiophene sulphur will be the most difficult to reduce by cata- 
lytic methods. MEH(9) 


Aluminum and Aluminum Alloys as Materials of Construction in the 
Chemical Industry. (Aluminium und Aluminiumlegierungen als Baustoffe 
in der chemischen Industrie.) Dornavur. Metalibérse, Vol. 20, Aug. 30, 
1930, page 1913. 

Experience in using pure Al, Al-Si and Al-Mg alloys is described. Dur- 
alumin and Al-Cu are not useful, but must be plated with pure Al. Pure 
Al (99.5-99.8%) is used to handle N acids and bases, concentrated HNOs, 
organic compounds and in the dairy, brewing and food industries. Its dis- 
advantages are poor casting properties and low tenacity. Al-Si and Al-Mg 
alloys have twice the strength of pure Al, cast well, and have as high chemical 
corrosion resistance. The Si alloy is used for valve bodies, stirrers, mixers, 
filter frames, retorts, evaporators, acid equipment and contact apparatus 
and the Mg alloy for pump oylinders, elevator buckets and stills. Often 
laboratory corrosion tests give results different from actual practice, due to 
voltage produced under liquids by contact with other metals or due to weld- 
ing. WHB(9) 

Lightening of Rolling Stock by Use of Aluminum Alloys. (La legere- 
ment du materiel roulant par l’emploi des alliages d’aluminum.) A. 
A we Aciers Spéciauz, Métauz et Alliages, Vol. 6, Apr. 1931, pages 

General discussion of aluminum alloys used in railroad construction 

GTM(9) 


Metals for Dairy Utensils. A. Eytes. Metal Industry, N. Y., Vol. 29, 
Oct. 1931, page 435. 
The metais for use in equipment for handling milk products wre eco 
) 


Pure Aluminum ys. Alloyed Aluminum for Transmission Lines. Corre- 
spondence from A. J. Fre.p (British Aluminium Co., Ltd.). Metal Progress, 
Vol. 20, Oct. 1931, page 85. - 

The writer stated the value of steel cored Al transmission lines is shown 
in 20 yrs.’ satisfactory service. WLC 


Aluminum Alloys for Transmission Lines. F.Groxirt1. Metal Progress, 
Vol. 20, Oct. 1931, pages 85-86. he 
The writer describes the use of Al alloys in Italian —— 


Trend Toward Standardization of Aluminum Alloys. F. Gro.irr:. 
Metal Progress, Vol. 20, Sept. 1931, pages 86-87. F 

The writer discusses various compositions of Al alloys and their applica- 
tion to automotive work. WLC(Q) 


Aluminum Alloys and Their Possibilities for Application in Rolling Stock 
for Railways, Tramways and Buses. (Les alliages de |’aluminium et leurs 
possibilités d’applications dans la construction du matériel roulant des 
chemins de fer, des tramways et des autobus.) M. Hua. Congrés Inter- 
national des Mines, de la Métallurgie et de la Géologie appliquée, Section de 
Métallurgie, 6th session, Liege, June 1930, pages 587-590. 

Examples of weight saving through use of Al — and some account 
of the extent to which they are used in rolling stock all over nwoor, 


Applications of Nickel in the Electrical Industries. (Les applications du 
nickel dans les industries eiectriques.) M. Battay. Congrés Inter- 
national des Mines, de la Métallurgie et de la Géologie appliquée, Section de 
Métallurgie, 6th session, Liege, June 1930, pages 471-492, 21 references. ‘ 

Résumé dealing with electrical resistivity, magnetic and thermo-electric 

roperties of nickel alloys, use of Ni steels in alkaline storage batteries and 
brief comment on Invar and Konel. See also Metals & Alloys, Vol. 2, Sept. 
1931, page 176. HWG(9) 


The Use of Vanadium Steels in American Railroads. (L’emploi des aciers 
au Vanadium dans les chemins de fer americans.) R.Cazaup. Aciers 
Speciauz, Méauz et Alliages, Vol. 6, Apr. 1081, pages 189-191. F 

The use of V steel is actually vay important in U. 8. for construction of 
locomotive and railroad material. V steel used consisted of 0.5% 0.80% 
Mn and 0.20% V also with 1.0% Cr. TM(9) 


Corrosion Resistant Steels. R. L. Durr (Standard Oil Development Co.). 
American Society for Steel Treating, Preprint No. 9, 1931, 6 pages. 

Paper read and discussed before the Boston Convention of the Society 
in Sept. 1931. The author discusses the application in oil refineries 
for the new corrosion resistant steels. Study of each steel and each problem 
is emphasized. WLC(9) 








HEAT TREATMENT (10) 


Metallurgical Control for Cutting Tools. W.R. Breerer. Heat Treat- 
ing & Forging, Vol. 16, Sept. 1930, pages 1185-1188. 
Heat treating methods for these products must be very uniform. Micro- 
hotographs show correctly and incorrectly treated specimens due to 
uctuations in heat. Ha(10) 


Heat Treatment in For Steel. B.Saunpers. Crosby-Lockwood & 
Son, London, 1930. Cloth, 5 X 7'/: inches, 117 pages. Price 5 sh. 

_ This is a small manual for the practical blacksmith. As a sample of the 
directions given, we may cite the following. ‘Springs are tempered by re- 
heating until sparks are produced when a piece of ash or hazel wood is rubbed 


Nitriding is mentioned. It is stated that “Nitrogen is deposited by 
chemical action in special electric furnaces, upon the surfaces of bright 
finished parts during periods ranging up to 3 or 4 days in length.’’ There 
is no hint that any special composition of steel is required. 

The author says “The best material for the production of drop forgings 
o atemeoee is very mild steel or wrought iron, in which the carbon is be- 
ow 0. ; 

While the author refers to ‘‘red heat,’’ and gives his directions for draw- 
ing in terms of temper colors, he devotes one chapter to pyrometers. The 
book is not written for the metallurgist. Indeed, the chief point in re- 
viewing it is so that a metallurgist who might think from the title that it 
contained information for him, will know that it does not. It seems doubt- 
ful if the blacksmith will get much out of it either.—H. W. Gruuerr(10)-B- 


Importance of Correct Heat Treatment of Aircraft Parts. F. T. Sisco. 
Houghton's Black & White, Vol. 3, Mar. 1931, pages 4-8. 

To turn out absolutely reliable work, every factor entering into the heat 
treatment of aircraft parts must be scientifically controlled. Correct de- 
sign and suitable materials are other important conditions. 3 main causes 
for failures are the hardening cracks originating in a notch, weakness due 
to temper brittleness and non-uniformity of heat treatment. They are 
more fully discussed and the proper methods for avoiding them are ex- 
plained. Ha(10) 


Heat-Treatment of Rails. (Les traitements thermiques des rails de 
chemins de fer et de tramways.) H. Virzaux. Congr?s International des 
Mines, de la Métallurgie et de la Géologie appliquée, Section de Métallurgie, 
6th session Liege, June 1930, pages 405-418. 

The Sandberg, Neuves-Maisons, Nadiejinsky, Maximilian-Hitte-Rosen- 
berg and the Kenney-Bethlehem processes are briefly described. Labora- 
tory tests on Sandberg and Neuve-Maisons process rails are tabulated. 
Stanton repeated impact tests (distance of drop of the tup not stated) 
showed an average of 3500 blows to fracture for specimens from untreated 
rails, and 10,500 for treated rails, though the single blow impact averages 
were lower (1.87 against 2.40) for the treated rails. Service results on heat- 
treated rails have shown improved wear resistance and the scanty evidence 
so far available on fissures also indicates promise. Viteaux believes that 
heat-treated converter steel is a proper material for rails. See also Metals & 
Alloys, Vol. 2, Oct. 1931, page 219. HWG(10) 


The Theory of Recrystallization. (Zur Theorie der Rekristallisation.) 
G. TAMMANN. Proceedings World Engineering Congress, Tokyo, 1929, 
published 1931, Vol. 36, Mining & Metallurgy, Part 4, pages 117-138. 

See Metals & Alloys, Vol. 2, Jan. 1931, page 9. HWG(10) 


The Decarburization of Carbon Steels by Heating in Sait Baths. (Ueber 
die Entkohlung von Kohlenstoffstihlen bein Erhitzen in Salzbiadern.) A. 
SeutHe & E. H. Scuuuz. Mitteilungen Forschungs-institut Vereinigte 
Stahlwerke, Vol. 2, No. 4, 1931, pages 61-76; Stahl und Eisen, Vol. 51, 
June 25, 1931, pages 791-793. 

In an effort to elucidate the reasons for the surface decarburization of C 
steels when heated in salt baths, the authors heated samples of a C steel 
C: 0.84%, Si: 0.038%, Mn: 0.25%, P: 0.02%, 8: 0.03%) for 1/2, 1 and 
} hrs. at temperatures between 800° ron and 1000° C. in salt baths of NaCl, 
NaCl + KCl (1:1), NaCl + BaCle (1:1), NaCl + CaCle (1:1), and CaCk + 
BaCl (1:1). After heating, the C content of the 0.5 mm. thick outer layer 
ind the C content of the core was determined. The results are as follows: 


Type of salt Decarburi- Total Decrease Depth of de- 
zation of Decarbu- of weight carburiza- 
outer zone __—sirrization tion zone 

6 % 70 
NaCl 18.5 3.99 2.83 0.080 
NaCl + KCl 17.5 4.02 2.82 0.076 
NaCl + BaCh 12.1 Feo! 2.06 0.058 
NaCl + CaCh 30.5 5.10 2.30 0.120 
CaCl + BaCh 24. 1.32 0.140 


2 5.00 ‘ 

Che mixture of 50% NaCl + 50% BaCk shows the smallest decarburization, 
next NaCl + KCl and NaCl, which phew pesaeechy the same decarburiza- 
tion of about 50% more than NaCl + BaCle. The decarburization was 
found to be due to the air O which is dissolved in the salt melts. This O 
reacts directly with the C of the steel; on the other hand, iron oxides are 
formed during the heating. Since the amount of oxides formed increases 
with the weight of the samples treated, the decarburizing effect of the salt 
melts increases gradually. Sulphates present in the salts are of minor im- 
portance in bringing about decarburization. The chlorides mentioned above 
do not decarburize in a direct way. GN(10) 


The Surface Decarburization of Steel. W. E. Jominy. Heat Treating 
& 4, rome Vol. 17, July 1931, pages 684-688, 725; Aug. 1931, pages 781- 
782. 


An abstract of an investigation by the American Gas‘ Association as to 
the cause of the often troublesome decarburization in hardening operations 
which have to give maximum surface hardness. The work done on this sub- 
ject by former investigators is reviewed, and, since no conclusive results had 
been obtained, new tests on the influence of gases were undertaken. The 
test methods are described and results with steam, air, COz:, N, H and mix- 
tures of these are given in tabulated form. 9 conclusions can be drawn. 
Among them, the most important is that, beside moist H, CO: produces the 
greatest decarburization at temperatures of 1350° F. and above. When 
mixed with 50% steam, this deleterious action was greatly reduced. Abso- 
lutely pure N does not cause decarburization; commercial N, however, will 
do it, The pressure of the atmosphere and the rate of flow, also, have a 
certain influence. The more strongly oxidizing the furnace atmosphere is, 
the less is the tendency to decarburize. It is recommended that, besides 
the prevention of decarburizing, the prevention of scaling should also be 
attempted. This can be accomplished by heating in pure N. For details, 
the paper must be referred to. Ha(10) 


_ Aluminum Alloys and Their Treatment. J. W. Urnaunarr. Heat Treat- 
ting & Forging, Vol. 17, Feb. 1931, pages 155-156; Mar. 1931, poe 260-262. 
The marked differences in the heat treatment of steel and light metal alloys 
are set forth. The latter are not so easily stabilized; the heating phase has 
to be continued for hours. While tempering is a rapid phase in steel treat- 
ment to partially soften the extreme hardness secured by rapid cooling, the 
tempering of the light alloy has to harden it still further. The constitutional 
changes occurring during the treatment of different light alloys, their com- 
position and physical properties, mode and temperature of pouring and the 
processes of heat treatment are briefly reviewed. Ha(10) 


Heat Treatment of Automotive Steels. J.W.Ur vunarr. Heat Treating 
& Forging, Vol. 16, Oct. 1930, pages 1295-1299; Nov. 1930, pages 1412- 
1416, 1418. 

Present improved status in the heat treating practice of automobile 
springs, fenders and gears. Data on low C steels, Cr-V steels, Ni-Cr steels. 

able giving the composition of 12 British steels (Ni, Ni-Cr and Ni-Cr-Mo) 
used for springs and gears. Ha(10) 


Heat Treating by Program Control. §S. A. Smirn. Heat Treating & 

Forging, Vol. 16, Sept. 1930, pages 1163-1164; Oct. 1930, pages 1281-1284. 

Recommendations and outline of a program for identification, handling 
and heat treatment of steel during the entire manufacturing neoeess. 
a(10) 


Forging and Heat Treating Departments of the Pennsylvania Railroad. 
C. I. SNowpercer & E. Hoenstine. Heat Treating & Forging, Vol. 16, 
Sept. 1930, pages 1140-1144, 1155. 

he equipment and methods employed in the forging and heat-treating 
departments of the Pennsylvania Railroad at Altoona, Pa., for the produc- 
tion of locomotive parts are described and illustrated. Ha(10) 


Heat Treatment of Non-Ferrous Metals. A.H.Vaucun. Heat Treating 
& Forging, Vol. 16, Aug. 1930, pages 1036-1041. 

Description of a few types of electric furnaces for heat treatment of brass 
and copper and light metals of the aluminum type. The advantages of 
electric heotioe, especially for continuous production, are ery: 

a(10) 


On the Various Methods to Favor Graphitization in White CastIron. H. 
SAWAMURA. Proceedings World Engineering Congress, Tokyo, 1929, pub- 
lished 1931, Vol. 34; Mining & Metallurgy, Part 2, pages 307-357. 

A favorable effect on graphitization, ranging from strong with Si to weak 
with P, was found with Si, Al, Ti, Ni, Cu, Co, P and an unfavorable one, 
ranging from weak with W and Mo to strong with Cr and 8, was found with 
W, Mo, Mn, V, Cr, 8. Au and Pt also favor graphitization. The effect 
of various gaseous atmospheres and different packing materials was studied. 
Chill cast metal is more readily graphitized than sand cast. Water quench- 
ing of white iron from 850° C. cuts the time required for graphitization 
down to about !/4 that required by unquenched material. Repeated quench- 
ing was tried on some samples; so the forms of the specimens must have 
been such that they did not crack on quenching. The article is too diffuse 
for adequate abstracting. HWG(10) 


18-8, Correct Heat Treatment Essential. Cuaries A. ScHARSCHU: 
Metal Progress, Vol. 20, Aug. 1931, pages 68-74, 106. 

The decomposition of austenite in this alloy at temperatures 800—1500° F. 
with accompanying loss of corrosion resistant properties is discussed 
Effect of hot and cold work followed by long draws at various temperatures, 
on the physical properties is shown graphically. The effect of cold work 
on the decomposition of the austenite is shown in tabulated magnetic proper- 
ties. Annealing temperatures of 1900-2000° F. are recommended for most 
economical annealing, best fatigue and corrosion resistance. Effect of 
small amount of other alloys such as silicon, tungsten and molybdenum 
are briefly discussed. WLC(10 


Hardening (10a) 


Steels Hardened Magnetically to 1000 Brinell. C. H. Descu, Sheffield, 
England. Metal Progress, Vol. 20, Sept. 1931, pages 87-88. 

The writer describes combination heat treatment hardening, ‘‘cloudburst”’ 
work hardening and a magnetic treatment resulting in extraordinary high 
hardness in a high speed and C tool steel of over 1000 Brinell. W LC(10a) 


Magnetic Hardening of Metals. Epw. G. Hersert. American Ma- 
chinist, Vol. 74, June 25, 1931, pages 967-971. 

A newly discovered method of superhardening steel is the cloudburst proc- 
ess in which hard steel balls, generally 3 mm. or '/s in. in diameter are caused 
to fall from a height of 4 m. at a rate of about half a million/min. and bom- 
bard hard steel articles placed in the shower. The result of this process is a 
great increase in hardness. The reason for this phenomenon was seen in a 
rearrangement of the atoms under the bombardment. The author tried to 
bring about a similar hardening effect by rearranging the steel atoms under 
the influence of magnetic fields. Even materials regarded as non-magnetic 
such as Al, brass, etc. responded to this treatment and became harder. The 
hardness obtained by the cloudburst process is, however, greater. The 
tests are described and curves are reproduced. Ha(10a) 


Cyaniding and Salt Bath Working. J. W. Unqunartr. Heat Treating 
& Forging, Vol. 16, Aug. 1930, pages 989-993. 

General discussion of salt baths for heating or hardening; temperature 
ranges of various salts and salt mixtures, preparation and freeing of grease 
of materials to be treated. Case hardening cyanides and their application 
are described. Ha(10a) 


The Effect of Temperature of Quenching Medium on the Hardening of 
Steel. M. Mikami. Kinzokuno Kenkyu, Japan, July 1931, pages 398-402. 

The present writer investigated the effect of temperature of quenching 
medium on the hardening of steel of 0.59, 0.89 and 1.28% of C. The size 
of specimen was 25 mm. in diameter. In the temperature range 0-50° C. 
of quenching water, the hardening decreases very slowly, but from 50 to 
60° C. very rapidiv. This critical range depends of course upon the size of 
the specimen. As for refined rape-oil, the hardness increases in the range 
40-—50° C., because of the diminution of viscosity of the oil, and then slightly 
diminishes up to 150° C.; if the quenching is not severe, a small minimum 
is observed in the vicinity of 70° C. This abnormal change has been ex- 
plained as the combined effect of viscosity and of vaporization. KT(10a) 


Annealing (10b) 


The Method of Continuous Annealing and the Fundamental, of Heat 
Transfer in the Continuous Oven. (Das Durchzieh-Glihverfahren und die 
Grundlagen der ) eins ag ela ag in Durchziehéfen.) O. JUNKER. 
Zeitschrift fir Metallkunde, Vol. 23, May 1931, pages 158-160. 

Chiefly mathematically descriptive of temperature and heat transfer 
conditions. Continuous belt annealing permits uniform heating. The ve- 
locity of the heating and the heat itself may be regulated at will, as well as 
heating and cooling ranges. These new features of gradation in heat-treat- 
ment permit the production of superior material with respect to deep-drawing 
and grain size. Upon the basis of the Newton law of cooling, an equation 
is developed for the course of the belt temperature. The mean heat transfer 
number, a, is determined for a charge of brass strip from experimental values 
by the use of the equation developed. This number is made up of 3 com- 
ponents: the heat conductivity of the separating air layers, convection in 
these layers and radiation exchange. The last component is the chief one, 
accounting for 91.5%. RFM(10b) 


Bright Annealing and Other Operation in Controlled Atmospheres. J. F. 
semiins (Process Engrg. and Equipment Corp.). Metal Progress, Vol. 20, 
Oct. 1931, pages 77-80, 100. : ; 

Batch and continuous type furnaces for annealing non-ferrous metals in 
controlled atmospheres to prevent discoloration are described. WLC(10b) 
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The Reduction of Natural Tensions by Annealing. (Die Verminderung 
von Eigenspannungen durch Anlassen. R. MarAnper. Krupp’'sche 
Monatshefte, Vol. i2, June 1931, page 139-147. 

Natural tensions are the results of elastic deformation which may be due 
to any mechanical or thermal cause. Their magnitude is dependent on the 
existing elastic deformations and the elasticity modulus of the material. 
The theoretical relations of these existing deformations and those produced 
by heating are treated and investigated for means of reducing the inner ten- 
sions by heating. The method of annealing is described and a tension dia- 
gram is given showing the relation of tension to total elongation. Test re- 
sults for a chrome-nickel steel are reproduced in curves and diagrams. It 
is shown that this method permits the determination numerically of the 
magnitude of the tension remaining after annealing. The results are valid 
only for a state of tension in one axis and cannot be applied directly to large 
pieces of material where transverse tensions also take place. 9 references 
supplement the paper. Ha(10b) 

he Bright Annealing of Copper and Its Alloys. O.S. Hasxeni. Elec- 
trical Manufacturing, Vol. 8, Sept. 1931, pages 39—40. 

Annealing of 
co per wire changes 
radically the tensile 
strength, conduc- 
tivity and elonga- 
tion. Accordingly, 
the annealing proc- 
ess varies with the 
use the wire is to be 
given. The effect 
of annealing on 
copper wire de- 
pends not only on 
the length of time 
the heat is applied, 
but the rate at 
which the wire is 
heated. Annealing 
time varies with 
the size of the wire. 
These factors re- 
quire accurate con- 
trol of annealing 
furnaces. Advan- 
tages of the va- 
rious types of an- 
nealing furnaces 
are discussed. In- 
creased conductiv- 
ity and elongation 
are gained at the 
expense of tensile 
strength, and all 3 
of these vary with 
increasing tempera- 
ture. Notice that 

EFFECT OF ANNEALING ON THE PROPERTIES OF there is a point 

COPPER AT ROOM TEMPERATURE (e-news. beyond which in- 
creased tempera- 
ture results in de- 

creased conductivity and elongation, and increased tensile strength. 
WAT (10b) 


Case Hardening & Nitrogen Hardening (10c) 


Modern Case-Hardening Practice. Francis W. Rowe. Heat Treat- 
ting & Forging, Vol. 17, Apr. 1931, pages 372-373; May 1931, pages 475-479; 
July 1931, pages 721-722, 725. 

A review of steels used for case hardening and thar compositions, furnaces 
for case hardening, carburizing compounds, heat treatment after carburizing, 
quenching media and nitrogen hardening. See also Metals & Alloys, Vol. 
2, Oct. 1931, page 220. (10¢e) 

Nitriding Analyses—Their Physical Properties and Adaptability. R. 8. 
Serceson & M. M. Crark. Machine Shop Practice (A.S.M.E. Trans.), 
Vol. 53, Jan.-Apr. 1931, pages 9-16. 

A great number of microphotographs, curves and illustrations show the 
field of application for nitrided parts, their structure and physical analysis. 
The influence of heat treatment is also shown in test results. Ha(10c) 


Thermo-Diffusion of Elements in Steel. Jonn H. Hruska. Heat 
Treating & Forging, Vol. 16, Nov. 1930, pages 1397-1401, Dec. 1930, pages 
1530-1533; Vol. 17, Jan. 1931, pages 35-39. 

The treating of steel by heating in an atmosphere or surrounding it by 
other materials is fully discussed. 2 diagrams are given which show clearly 
in which way the diffusion of non-metallic and metallic elements goes 
and the manner in which it is carried out. The diffusion of specific elements 


E 

E d\n 
¢ 1) (5) ™ 
where X is the percentage of the diffusing element on the surface, e the 
percentage of the diffusing element in the core, d the distance from the 
surface corresponding to X and D the total depth of penetration or case. 
The exponent n must be obtained from at least 3 experimentally determined 
: , log (E —x)e —log (E—e)X, 
points of the curve and then assumes the value n = ————— 

log d—log D 

where x means the third point of the curve. The thermo-diffusion of C, O, 
N, Al, Cr, V and Si are treated in detail. Temperatures of the diffusion, 
time of the process diffusion, concentration and testing are described and 
curves illustrating the results are given. Ha(10c) 


Carburizing with Various Gases. E. C. Cook. Fuels & Furnaces, 
Vol. 8, Dec. 1930, pages 1667-1668. 

The various gases used for this purpose are enumerated and their par- 
ticular properties are briefly described. Ha(10c) 


Short Time Nitriding. Joun J. Egan (Union Carbide and Carbon Re 
search Lab.). American Society for Steel Treating, Preprint No. 19, 1931, 
16 pages; Fuels & Furnaces, Vol. 9, Oct. 1931, papes 1165-1166. 

Paper read and discussed before the Boston Convention of the Society 
in Sept. 1931. The author describes several methods of shortening the 
time of nitriding. The duplex cyanide treatment; use of ammonia and 
nitric oxide, ammonia with nitrogenous compounds and activated sand as a 
packing material; the use of the electric spark in the nitriding chamber and 
ultra violet radiation on the specimen are discussed. Results of a wear test 
on resulting nitrided cases are reported. Ha+ WLC(10c) 

The Role of Energizers in Carburizing Compounds. Grorce M. Enos 
(University of Cincinnati). American Society for Steel Treating, Preprint 
No. 36, 1931, 23 pages. 

Paper read and discussed before the Boston Convention of the Society 
in Sept. 1931. A study of various energizing materials is presented showing 
that carbonates are not essential. It is shown that O must be present either 
as air or in an oxide that will readily yield O to form oxides of C. Some 
materials are shown to have a negative energizing effect. WLC(10e) 
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into iron and steel can be represented by the equation X = 





Cyanide Heat for Alloy Steel. D. A. Hour (Roessler & Hasslacher 
Chemica) Co.). Metal Progress, Vol. 20, Oct. 1931, pages 68-72. 

_ The utJity of cyanide for the case hardening of certain high grade materials 
is discussed. Control of depth and quality of case is discussed in reference 
to a number of special steels such as SAE 2345, 3135, 3335, 4140, 5150 and 
6150. WLC(10ce) 


The Action of Molecular Nitrogen on Iron-Carbon Alloys. H. H. Gray 
& M. B. THompson. Journal Society Chemical Industry, Vol. 50, Sept. 18, 
1931, pages 353-357T. 

A 0.37% C steel (pepe) was heated for 5 hrs. in highly purified N at 
temperatures from 100° to 1100° C., cooled to room temperature in N and 
examined under the microscope. The outstanding features were as follows: 
Up to 550° C., the chief effect of the N is to react with the available Fe and 
form iron nitride (at the same time, pearlite is attacked). At 600° C., the 
reaction product and the structure change. Between 700° and 800° C., the 
destruction of the pearlite, which practically completes itself at 800° C., 
gives rise to new and definite structures. At 850° C., the transparent layer 
makes its appearance. Analysis indicates that this layer contains N. From 
850° to 1100° C., the formation of the transparent layer takes place with 
increasing ease. Its formation coincides with a falling off in the C removal. 
The transparent layer shows signs of developing crystals from a supercooled 
fused mass and there is a certain amount of evidenge that the amount of 
secondary crystallization can readily be influenced by the rate of cooling. 
Other effects were obtained which can probably be explained by the observa- 
tions of Fry and Schottky (Stahl und Hisen, Vol. 43, 1923) that Fe and N 
form several nitrides and that the action of ammonia on Fe-C alloy results 
in the formation of several complicated Fe-C-N compounds, the composi- 
tion of which is unknown. An 0.84% C steel was nitrogenated at 750° and 
1100° C. In neither case was there satisfactory evidence of the formation 
of the transparent layer. No lamellar pearlite was found. At 1100° C., 
the surface contained many small prisms. The chief conclusion drawn from 
these 2 nitrogenations was that C is first attacked by the N and the trans- 
parent layer is not formed. A zone of maximum decarburization was shown 
to exist between 700° and 800° C. The photomicrograph at 800° C. indicates 
complete décarburization. VVK(10c) 


Nitriding in Industry. J. Mutuer. S. A. E. Journal, Vol. 29, Sept. 
1931, pages 236-240. 

Steel for nitriding must be held to close limits in the essential elements 
such as Cr, Mo, and Al and the material should be heat treated and drawn 
to limits that are relatively hard for machining to provide a core of sufficient 
strength to support the case. The temperature of nitriding affects both the 
surface hardness and the hardness gradient within the case, the maximum 
hardness being in inverse ratio to the temperature of the reaction. The 
effects in hardness both at the surface and at various depths in the case under 
different conditions are represented by graphs. Active circulation of the 
ammonia in the furnace promotes uniformity of the product. A furnace 
design to give reversing circulation is described and illustrated. The ma- 
terial selected for the lining of the furnace must be such as not to interfere 
with the reaction between the ammonia and the material under treatment. 
The advantages of a new duplex method of treatment, in which the work is 
done at 2 different temperatures, are mentioned. Questions in the discussion 
led to the statement that new types of steel suitable for nitriding are under 
development but only one type is now recognized as suitable. Experiences 
were given in regard to distortion or growth of the metal during nitriding 
References were made to continuous and other types of nitriding furnaces 
suitable for large production. WAT(10c) 


Recent Applications of Nitrided Steels. (Recenti applicazioni dell acciaio 
nitrurato.) A. Quaauiorro. La Metallurgia Italiana, Vol. 23, Sept. 1931, 
pages 824-832, 13 figures. 

Examples of wear resistance of cams, gears, cylinders, brick dies, etc., etc 
in actual service are cited, the life being compared with that of the materia! 
which it replaced. The examples chosen show a huge increase in life. 

HWG(10c) 


Case Hardening. A Survey of the Results of Recent Investigations. 
(Die Einsatzhirtung. Eine Zusammenfassung neuer Forschungsergeb- 
nisse.) H. Miuiter. Archiv fiir Eisenhiittenwesen, Vol. 5, July 1931, 
pages 57-62. 

The paper deals, first, with the conditions which cause a normal or abnor- 
mal structure in steel. The media of case carburizing and nitriding ars 
then considered. CO causes a gradual transition of the zones of various C 
contents, a slow carburizing and a small C content of the edge. CO unde: 
pressure speeds up the carburization. Pressure does not accelerate the 
carburization with hydrocarbons. Hydrocarbons show no gradual transi- 
tion of the carburized zones. This can be improved by increasing the tem- 

erature of carburization. The most favorable carburizing temperature is 

etween 850° and 900° C. In order to avoid the formation of a cementite 
network, the cooling velocity after carburization should be as 5 as pos- 
sible. N(10e) 


High Frequency Oscillations. Influence on Metals and Alloys. M. G. 
Manovux. Jron & Steel Industry & British Foundryman, Vol. 4, June 1931, 
pages 290, 312. 

Under the influence of high frequency oscillations, a Cr-Ni-Mo steel held 
for 9 hrs. at 500° C. and in a current of ammonia gas had a Vickers hardness 
of 1033 at the surface with a penetration of nitriding of 0.35 mm. The same 
material under identical conditions but without the high frequency oscilla- 
tions gave no measurabie hardness increase. With the same treatment, an 
austenitic valve steel had a surface hardness of 1035 with no variation in 
hardness without oscillations. The Cr plating on a mild steel penetrated 
to a depth of 0.35 mm. after 9 hrs. at 530° C. under the influence of high fre- 
quency oscillations. The plating was unaffected without oscillations. For 
the same conditions, a cast iron was covered with C deposition and decar- 
burized superficially to a depth of 0.8 mm. CHL(10c) 


Quenching (10d) 


Identification of Quenched Duralumin. L. Presser. Heat Treating «& 
Forging, Vol. 16, Nov. 1930, pages 1417-1418. 

A method is given by which spots appearing on tests make it possible to 
determine ehainer a piece has hese ot or cold quenched. Photographs 
illustrate the difference. Ha(10d) 


Progress in the Quenching of Steel. J. W. Unquuarr. Heat Treating 
& Forging, Vol. 17, July 1931, pages 672-674. 

For the production of the hardest steel surfaces, a certain critical speed of 
heat abstraction from the piece to be quenched must be provided. The 
utility of various cooling media are treated in detail: the descaling action of 
soda coolants which take off any adherent film of oxide rapidly and so expose 
the true steel surface to the quenching medium, the special combination 
coolant for steel stripping where the question of penetration does not enter 
(on account of the thinness), and the quenching of heavy masses. For heavy 
masses, a method of combined quenching and tempering 1s being used exten- 
sively. It consists of immersing the steel in the coolant until the surface 
appears black. This method, while quite safe, does, however, not develop 
the full tensile property of the steel throughout the mass. Ha(10d) 














Quenching (10d) 


Aqueous Solutions of Ethylene Glycol, Glycerine and Sodium Silicate as 

——s Media for Steel. Tuomas E. Hamrti. Bureau of Standards, 
ournal of Research, Vol. 7, Sept. 1931, pages 555-571 (Research Paper, 

Bureau of Standards No. 357.) 

The quenching characteristics of aqueous solutions of ethylene glycol, 
glycerine and sodium silicate were studied by means of temperature-time 
cooling curves on small cylinders of a 0.96% C steel quenched in solutions of 
various concentrations and temperatures. Center cooling curves are given 
for cylinders one-half inch in diameter by 2 inches long, quenched in aqueous 
solutions of ethylene glycol and glycerine at atmospheric temperature. 
Surface and center cooling curves are given for aqueous solutions of 2 lots of 
sodium silicate having different soda-to-silica ratios, namely, 1:4 and 1: 2.5. 
These 2 silicates are designated in this report by the ratios. Tne effect of 
increasing the temperature of solutions of the 1:4 sodium silicate from 20° to 
80° C. was studied. The characteristics of these cooling curves and a study 
of the hardnesses and structures produced suggest. that these sodium silicate 
solutions would be useful for obtaining cooling rates from slightly less than 
that obtained with water to that of oil. 4 concentrations of the 1:4 sodium 
silicate having specific gravities corresponding to 4.6°, 9.5°, 13.2° and 16.7° 
B and 2 of the 1: 2.5 sodium silicate, 12.4° and 28.8° B, were found which 
gavei ntermediate cooling rates between those obtained with water and with 
oil at atmospheric temperature. Some trouble was experienced with the 
instabisity of certain of the aqueous solutions of the 1: 4 sodium silicate. The 
stability of these solutions was greatly increased by the addition of 2% by 
volume of a solution of sodium hydroxide of specific gravity 1.065. The 
wide variations in cooling produced by check tests on aqueous solutions of 
ethylene glycol and of glycerine indicate that these solutions may not be 
particularly useful as media for the quenching of steels. Quenching experi- 
ments with ‘‘stepped’’ bars of a 1.06% C steel indicate that sodium silicate 
solutions can be used at atmospheric temperature to provide coolants with 
graded cooling speeds between those of water and oil. WAT (10d) 


The Mechanism of Quenching High-Carbon Steel Tools. P. J. Hauer. 
Fuels & Furnaces, Vol. 8, Dec. 1930, pages 1653-1659. 

The scientific principles involved in hardening and quenching are explained 
by the 4 allotropic forms of pure Fe. The quenching of the various types of 
high C or case-hardened steels, the mechanism of cooling and the effect of 
heat on the stream lines around the piece being quenched ee > ae 

a(10d) 


Drawing (10e) 


Tempering of Special Steels Quenched from High Temperatures. (Etude 
sur les revenus d’aciers spéciaux hypertrempés.) A. Micnue. & P. Benazer. 
Congrés International des Mines, de la Métallurgie et de la Géologie appliquée, 
Section de Métallurgie, 6th session, Liege, June 1930, pages 327-333. 

Discussion of high C, medium and high Cr, CrW, CrCo and CrCoW, air 
quenched from 1150° or 1250° C. 11 dilatometer curves are given to show 
the decomposition of the austenite retained on quenching. HWG(10e) 


Three Overlapping Reactions Occur during Tempering. Correspondence 
from A. Portrevin, Paris, France. Metal Progress, Vol. 20, Sept. 1931, 
pages 89, 114. 

The writer presents briefly the results of an extensive study of tempering 
reactions involving the study of several physical properties or characteristics 
of the several phases resulting in tempering. WLC(10e) 


Aging (10f) 


The Precipitation Hardening of Iron-Phosphorus Alloys. (Ueber die 
Ausscheidungshirte der Eisen-Phosphor-Legierungen.) W. Késremr. 
Archiv fiir Eisenhiittenwesen, Vol. 4, June 1931, pages 609-611; Stahl und 
BFisen, Vol. 51, June 25, 1931, page 797. 

The author investigated the hardenability of an alloy with 1.5% P and 
0.06% C by quenching from 1000° C. and tempering in '/2 hr. steps up to 
800° &. The hardness increases between 450° and 700° C. with a maximum 
between 550° and 600° C. In a similar manner, the electric conductivity 
and the magnetic properties were studied. The conductivity increases up 
to 725° C. and then decreases. The solubility of P in a-Fe obviously in- 
creases above 725°. In measuring the magnetic properties, the alloy shows 
a behavior which is in conformity with the known experience with the de- 
composition of supersaturated solid solutions. The small increase of mag- 
netism between 200° and 350° C. points to a segregation of cementite. A 
rapid increase oceurs between 600° and 700° C. and must be considered to be 
due to the decomposition of the solution supersaturated with P. The 
measurements are in perfect agreement with the microscopic examination. 
In slowly cooling, Cal erusteiiees in needles while the saturation of P in a- 
Fe decreases. In quenching above 700° C., the amount of the needles 
decreases and, in quenching above 1000° C., the alloy is composed only of 
homogeneous a-crystals. The decomposition of the above supersaturated 
solid solution is characterized between 650° and 700° C. by the appearance 
of numerous fine crystals. The increase of hardness during tempering 
evidently is not accompanied by a microscopically noticeable change of 
structure, whereas the increase of the coercive force coincides with the visible 
separation. In etching the tempered specimens, it was observed that spots 
which had been deformed previous to the tempering are more readily at- 
tacked than the non-deformed matrix. GN(10f) 


Properties of Sheet Steel Change with Age. Correspondence from A. M. 
Cox. Metal Progress, Vol. 20, Sept. 1931, page 85. 

The writer presents results showin’ an aging effect in cold rolled sheet 
steel involving an increase in ultimate s,rength and Rockwell hardness and a 
decrease in the elongation after 2 months aging, further aging for 6 months is 
without additional effect. WLC(10f) 


Aging in Low-Carbon Steels. A. Attan Bates (Case School of Applied 

Science). American Society for Steel Treating, Preprint No. 13, 1931, 23 
pages. 
_ Paper read and discussed before the Boston Convention of the Society 
in Sept. 1931. 23 micrographs show the structures studied. The author 
shows low carbon steel to be capable of age-hardening to a 50% increase in its 
ultimate strength and Brinell hardness. The hardness i, due to submicro- 
scopic particles of precipitated carbide. 25-30 days are required for the 
completion of this effect at room temperature. Very notable hardening 
can be shown on aging 30 minutes at 100° C. (212° F.). Age-hardening may 
be avoided by slow cooling from temperatures near A: or by drawing for a 
suitable length of time to precipitate the carbide in sizes which will not cause 
hardening. WLC(10f) 


_ The Influence of Cold Work on Aging Following Quenching. (Die Be- 
einflussung der Vergiitung durch Recken nach dem Abschrecken.) W. 
FRAENKEL. Zeitschrift fiir Metallkunde, Vol. 23, June 1931, 172-176. 
The effect of cold work immediately following quenching on the velocity 
of aging of 3 typical age-hardening Al alloys was studied by measurements on 
Brinell hardness, tensile strength, elastic limit and electrical ~onductivity. 
The sensitivity toward working varies and is especially great with alloys 
containing Zn and Li. The increase of electrical resistance with aging in 
duralumin is smaller with the pre-worked alloy. RFM+EF(10f) 
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JOINING OF METALS & ALLOYS (11) 


Fluxes for Welding and Brazing. A Contribution to the Cucmistry of the 
Fluxes. (Flussmittel zum Schweissen und Hartléten. Ein Beitrag zur 
Chemie der Flussmittel.) E. Luzprer. Schmelzschweissung, Vol. 10, Aug. 
1931, pages 197-201; Sept. 1931, pages 220-222. 

The action of a flux consists of a dissolving process, the physical and chemi- 
eal conditions of which are given in detail. The temperature is of great 
raat for the different processes, the following temperatures are re- 
quired: 

Aluminum brazing 550°-630° C. 
Aluminum welding 660° C 


Brazing with silver fluxes 700°-850° C. 
Brazing with brass fluxes 850°-950° C. 
Welding of copper alloys 900°—1000° C. 
Welding of copper 1100° C. 


1206°—1300° C. 
1300°—1350° C. 


Welding of gray castings 
Hammer welding of iron 
Welding of nickel above 1400° C., 
Welding of non-rusting steels above 1450° C. 
The various fluxes are described. The so-called universal fluxes are noted 
as unsatisfactory; they usually cover only a certain range. It is much bet- 
ter to apply a flux suitable for the purpose in question. Ha(11) 


Hard Facing in the Steel Industry. W.B. Moore (Haynes Stellite Co.). 
Metal Progress, Vol. 19, June 1931, pages 77-80. 

The author describes and discusses the application of a hard face attached 
by welding or brazing to surface subjected to severe conditions of wear. 


WLC(11) 


Brazing (lla) 


The Process of Increased Strength in Brazing of ie | Castings, Malleable 
and Steel Castings. (Das Verfahren erhéhter Festigkeit bei Grau-, Tem- 
er-, Stahiguss-Hartlétungen.) H. Srreser. Die Schmelzschweissung, 
Tol. 9, July 1930, page 165. 
The strength of a brazed joint can be greatly increased by reinforcing with 
a steel wire insert analogous to reinforced concrete. This wire is first sold- 
ered on to the material. Ha(1la) 


Can Brazing Be Considered as Non-Obiectionable Construction or Joining 
Method? (Kann die Hartlétung als einwandfries Konstruktions- oder 
Verbindungselement betrachtet werden?) Frnix Weckwerts. Schmelz- 
schweissung, Vol. 10, Aug. 1931, pages 191-195; Sept. 1931, pages 228-232. 

Brazing should be done with torches which cannot heat cast iron above 
950° C. In general, the flame should be neutral or adjusted to have a little 
excess of O. The best formation of solid solutions can be expected with slow 
heating, annealing of longer duration during the melting stage, and subse- 
quent annealing at slow cooling if the structure of the cast iron and the 
solder is not to be injured. Using borax as a flux, the same results can be 
obtained as with special fluxes and solders for cast iron. Swelling fluxes 
must be avoided. Good fluxes which come off after cooling have the ad- 
vantage that a subsequent machining of the seam is feasible. Too small 
seams should be avoided; the seams should have a greater width in front of 
the flame than on the opposite side. The greatest strength can be obtained 
with a shearing-soldered connection offering the greatest diffusion surface; 
the strength is so great that the joint can be used as construction methods for 
rebuilding of castings Ha(1la) 


Soldering (11b) 


Soidering 18-8 Stainless. Kenneta T. MacGiti. American Machinist, 
Vol. 74, Mar. 5, 1931, page 386. 

A special solder and a special flux has been developed to aid in soldering 
stainless alloys. Does not give composition of either solder or flux. Joints 
in Allegheny metal have shown 8000 lbs./in.* on tensile pull tests. 

RHP(11b) 


Repair of a Cooling Mantle of a Tensile Testing Machine by Soft Solder- 
ing. (Ausbesserung eines Kiihlmantels an einer Zugmaschine durch 
Weichliten.) W. K. Raape & M. Wiencke. Autogene Metallbearbeitung, 
Vol. 24, July 15, 1931, page 215. 

Description of the way in which the work was done. Soldering took only 
17 mins., even when the piece had previously been Cu coated. Ha(11b) 


Welding & Cutting (llc) 


Arc Welding Joints in Steel Structures. R. W. Van Kirk. J/ron & Steel 
Industry & British Foundryman, Vol. 4, Sept. 1931, pages 407—409. 

General. See also Metals & Alloys, Vol. 2, Sept. 1931, page 179. 

CHL(1l1e) 

Ways of Proving a Good Weld. T.R. Warts. Electrical World, Vol. 98, 
Oct. 10, 1931, pages 645-648. 

Four means of proving a good weld are: (1) close watch over trained opera- 
tors; (2) tack hammer and stethoscope tests; (3) y-ray photos surpass 
X-ray method; (4) magnetic methods show most promise. areful training 
and classification of workers is now conducted with good effect. The stetho- 
scope discloses some flaws. The Sperry electromagnetic method is outlined. 
In this test, iron filings or powder are sifted onto a piece of paper placed on 
the weld. The picture formed indicates any possible flaws. A weld test 
meter is being perfected. It is claimed to be practically indifferent to the 
depth at which the fault is buried and under the most favorable conditions 
gives results from which the approximate efficiency of the joint can be deter- 
mined by reference to calibration curves made on comparable test specimens. 
It is best employed with the electromagnetic test. WHB(lLle) 


The Testing of Welded Seams. (Ueber die Priifung von Schweissniten.) 
H. ScoMvucK.LeR. Autogene Metallbearbeitung, Vol. 24, Aug. 1, 1931, pages 
231-234; Forschungsarbeiten auf dem Gebiete des Schweissens und Schneidens 
mittels Sauerstoff und Azetylen, Series 6, 1931, pages 37-41. 

The author has developed a testing apparatus for welded seams. He 
claims that this apparatus gives direct insight into the quality of the weld 
which cannot be obtained with magnetic testing or by other simple methods. 
He uses a smal! milling tool with 45 degree head with which a direct incision 
into the seam is made. The spot where the incision is made is so small that 
the weld is not weakened. It takes about 1-2 mins.; the miller is driven by 
a little electric motor of 400 watts. The incision can be closed again by 
welding or left and painted over. Ha(1le) 


Welding Progress in Railway Shops. James M. Vosster (Southern 
Pacific Lines). Welding, Vol. 2, Sept. 1931, pages 599-601. 
_ Experience in railway shop welding has taught the importance of preheat- 
ing and postheating parts to reduce residual stresses. Careful cleaning of 
welds is also necessary. The author explains the procedure for various 
railway shop welding applications. He believes that the next 5 years will 
show improvements in welding electrodes and welding procedure which 
will result in the removal of restrictions imposed on welding by the Interstate 
Commerce Commission and railway officials. TEJ(ilc) 
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Research Removed Barrier to Sound Welding. W. EE. Srine. Western 
Machinery World, Vol. 22, pages 258-259, June 1931. 
Research work at the Lincoln Electric Company, Cleveland, Ohio, has 
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led to the development of the chart. WAT (lle) 


Mixture in the Acetylene-Oxygen Welding Torch. (Mischung im Azety- 
len-Sauerstoff-Schweissbrenner.) E. Stren. Autogene Metallbearbeitung, 
Vol. 23, Apr. 15, 1930, pages 118-126. 

See Metals & Alloys, Vol. 2, July 1931, page 133. Ha(11c) 


Influence of Acetylene Pressure on the Quality of the Welded Seam. 
(Einfluss der Azetylendriicke auf die Giite der Schweissnaht.) E. Srres, 
E. Zorn & GaBLer. Zeitschrift Verein deutscher Ingenieure, Vol. 75, Aug. 
29, 1931, pages 1101-1103. 

Comments ona paper by Gabler. This paper warned against a generaliza- 
tion because the results depend, in too large a degree, on the welder. It is 
also noted that an increase of pressure of acetylene increases the output 
The author refutes these remarks. 8 references are cited. Ha(1lc) 


Welding Design Errors. (Schweisstechnische Konstruktionsfehler.) 
Dr. WEHRMANN. Schmelzschweissung, Vol. 10, July 1931, page 180 

Due to heat stresses, a re-enforcing ring of segments of 400 mm. length 
did not hold. The sub-division into pieces of 250 mm. length gave perfectly 
safe results after welding. Ha(11c) 


ee of Fusion Welding and Cutting Work. (Kalkulation von 
autogenen Schweiss- und Schneidarbeiten.) W. K. Raaseg. Autogene 
Metallbearbeitung, Vol. 24, May 15, a ee 143-145. 

Explains the calculation of acetylene and oxygen, their ratio and the over- 
head tor work of this kind. Several curves for average data as to unit prices, 
cutting lengths for different sheet thicknesses, etc., are given. Ha(1lc) 


Questions of Material in Gas Fusion-Welding. (Werkstoffragen bei der 
Gasschmelzschweissung.) Rapatz. Schmelzschweissung, Vol. 10, Sept. 
1931, page 226. 

Discussion of the influence of the kind of material on the type of welding 
to be used and the application of fusion welding by gas. It may be adapted 
within a very wide range to suit the materials to be joined. Ha(1l1c) 


Technical Welding Education in the Vocational School. (Schweisstech- 
nische Ausbild in der Berufsschule.) Ruck. Autogene Metallbear- 
beitung, Vol. 24, May 15, 1931, pages 145-146. 

Education for welding as obtained in a vocational school is found to be 
better than as apprentice in industrial plants. Ha(11) 


Stresses in Material Cut with Oxygen. (Materialspannungen bei Sauer- 
stoffschnitten.) L. v. Rowssier. orschungsarbeiten auf dem Gebiete des 
Schweissens und Schneidens mittels Sauerstoff und Azetylen, Series 6, 1931, 
pages 41-49. 

Measurements were made to determine the course of the stresses in flame 
cutting and their dependence on the dimensions of the material. See Metals 
& Alloys, Vol. 2, Oct. 1931, page 222. Ha(1le) 


The Combined Fusion-Flectric Welding Process ‘“Arcogen.”’ (Das 
kombinierte autogen-elektrischen Schweissverfahren ‘“Arcogen.’’) H. 
Muenter & E. Wiss. Forschungsarbeiten auf dem Gebiete des Schweissens 
und Schneidens mittels Sauerstoff und Azetylen, Series 6, 1931, pages 7-21. 

See Metals & Alloys, Vol. 2, Oct. 1931, page 223. Ha(1l1c) 


The Metallur of Fusion Welding. (Metallurgische Betrachtungen 
iiber die Schmelzschweissung.) F. Raparz. Stahl und Eisen, Vol. 51, 
Feb. 26, 1931, pages 245-253. 

Report 168 of the Steel Mill Committee of the Verein deutscher Eisen- 
hiittenleute. Includes discussion. The suitability of filler metal for weldin 
purposes depends upon a slow and undisturbed melting-off of the filler meta 
and a good combination of the deposited metal with the base metal. Welding 
with uncoated electrodes causes non-metallic inclusions when the electrode is 
the negative pole. This type of welding is most suitable for use in weldin 
soft steel. The method cannot yet be used in welding higher C steels an 
alloy steels. Good melting-off of uncoated electrodes when connected to the 
positive pole is obtained in welding almost any type of steel; however, the 
penetration of the deposited metal into the base metal is not remarkable. In 
welding with alternating current, coated electrodes can always be used but 
uncoated electrodes are not suitable. In welding with direct current and 
with thickly coated electrodes, the electrode is always the positive pole. In 
gas welding, the rods should be free from larger amounts of non-metallic 
inclusions. The composition of the weld depends on the absorption of gases, 
the oxidation of the various components and the combination with the welded 
piece. The effect of alloys upon the —— of the weld, as well as the 
effect of the heat upon the structure of the-parts around the weld are dis- 
cussed. Larger parts of the structure of the piece are more affected in gas 
welding than in are welding. In welding high alloy steels, the piece is ex- 
tremely affected by air hardening. In testing welds, all processes of defor- 
mation are complicated due to the variety of the zones affected. GN(1lc) 








Pipe Welding in Architecture. (Die pehsasyeclnonng in der Architektur.) 
daa Autogene Metallbearbeitung, Vol. 24, Oct. 15, 1931, pages 
3 A 

A few examples of applications in banisters, railings, stairs, etc., are illus- 
trated. Ha(1lc) 

Arc Welding Joints in Steel Structures. R. W. Van Kirx. Western 
Machinery World, Vol. 22, Sept. 1931, pages 405-406. 

Recommended current values and sizes of bare and lightly coated elec- 
trodes for various sizes of welds are given. The advantages of arc welding 
are pointed out and the necessity of careful inspection is emphasized. 

WAT (lLle) 

Fabrication of Copper Products by Welding. 8S. J. Masnu. Metal 
Stampings, Vol. 3, July 1930, pages 643-644. ; 

Abstract or p re read before the Chicago Section of the American Welding 
Society. See “Copper Welding in the Chemical Industry."’ Metals «& 
Alloys, Vol. 2, Mar. 1931, page 70, MS(1l1c) 

Welded Tube Construction. G. H. Hanpasype. Aircraft Engineering, 
Vol. 3, Oct. 1931, pages 249-250. 

The methods employed in the manufacture of welded tube members for air 
craft construction of the A. V. Roe & Co., of Manchester, England, are 
briefly described and shown. WAT(11c) 


Welding. A. B. ArGanpricut (Wheeling Steel Co.). Jron & Steel 
Engineer, Vcl. 8, Aug. 1931, pages 360-361. 

A brief discussion of all types of welding, gas, arc, atomic hydrogen, resist- 
ance and thermit. The manufacture and inspection of welding wire are 
taken up. WHK(l1l1c) 

Gas-Welded Pipe Structures. (Gasgeschweisste Rohrbauten.) Orro 
Bonpy. Schmelzschweissung, Vol. 10, Oct. 1931, pages 243-245. 

A few examples of special structures and details of their eoygeence. 

a(llic) 


The Helical Precision Autogenous Welding Process in the Manufacture 
of Welded Metal Hose. (Die Schraubenférmige Priazisions-Autogensch- 
weisserei bei der Fabrikation von geschweissten Metallschlauchen.) W. 
GREINER. Autogene Metallbearbeitung, Vol. 24, Oct. 15, pages 303-305. 

The paper gives a detailed description of the manufacture of metal hose 
for pressures of several hundred atmospheres which are entirely tight and 
safe. The equipment is described; hose of from 6-2000 mm. inner width 
can be made; the thickness of the metal ribbon varies from 0.5 te ay mm 

a(1l1c) 


The Construction of Autogenously Welded Structures of Profile Irons. 
Die Ausbildung von autogen geschweissten Sdulen aus Profileisen.) LE. 
Grecer. Die Schmelzschweissung, Vol. 10, Oct. 1931, pages 246-247. 

The most advantageous procedure for building up a column is demon- 
strated by means of an example. Ha(1lc) 


Autogenously Welded Connections of Electric Conductors. (Autogen 
geschweisste Verbindungen  elektrischer Leitungen.) L. Gavanpa. 
Autogenschweisser, Vol. 4, No. 3, 1931, pages 41-42. 

The making of perfect contacts between electric conductors by welding 
nstead of by terminal clamps is recommended, especially for heavy con 
ductors, bus bars, etc. The ends to be welded are best heated in a charcoal 
fire to red heat before the actual welding with the oxy-acetylene flame is 
done. The cost for welding 2 bus bars of 10 X 100 mm. is given as about 10 
Rm, Ha(1lec) 


Advantageous Practical Application of Acetylene Welding and Its Saving 
Compared with Older Joining Methods. (Vorteilhafte praktische Anwend- 
ung der Azetylenschweissung und ihre Ersparniss gegeniiber den ilteren 
Verbindungsmethoden.) H. Hoxiier. Forschungsarbeiten auf dem Gebiete 
les Schweissens und Schneidens mittels Sauerstoff und Azetylen, Series 6, 
1931, pages 21-27; Autogene Metallbearbeitung, Vol. 24, Aug. 1, 1931, pages 
223-230. 

Describes and illustrates some difficult and complicated welds of evapora- 
tors, large boilers, branches of large pipes, radiators, etc. Ha(1lc) 


Automatic Gas Cutting—-Central Control and Multiple Torch Operation. 
R. E. ow taeet Journal American Welding Society, Vol. 10, Sept. 1931, 
pages 36-38. 

Paper presented before the Fall Meeting of the American Welding Society 
n Boston, Sept. 1931. Advantages of multiple torch machine cutting are 
nereased production in same elapsed time, with no increase in labor cost and 

oor space required. TEJ(11¢) 


Looking Ahead in the Welding Industry. W. D. FLannery. Welding, 
Vol. 2, Sept. 1931, pages 595-596. 

It is forecast that the future dwelling house will be of welded steel construc- 
tion. The various transportation systems offer great possibilities for the ad- 
vancement of welding. TEJ(11c) 


Welded Instead of Cast. (Geschweisst statt gegossen.) H. Hoiumr. 
Die Schmelzschweissung, Vol. 10, June 1931, pages 142-147. 

Several examples of auxiliary tools, jigs, sprocket wheels, holding devices 
for lathes, etc., are illustrated, showing the many advantages of fusion 
welding over the casting of such devices. Ha(1lc) 


All Ships Will Be of Welded Construction. Exic E. Ewerrz. Welding, 
Vol. 2 —e 1931, pages 609-610. 

Lack of trained designers, supervisors and welders has, in the past, re- 
tarded welded ship construction. Most shipyards are now oomeees for 
welding. Within 5 years, all ships for all purposes will be the ali-welded 
form of construction. A list of all-welded vessels built during the past 5 
years, is included. TEJ(1ic) 


Welding of Brass and Copper Piping. DeW.Enpicorr. Journal Ameri- 
can Welding Society, Vol. 10, July 1931, pages 26-29. 

Laboratory investigations indicate that Cu, red brass, alpha brass and 
Muntz metal pipe and tubing can best be welded by using the short-bell 
type of joint and high strength bronze welding rod. Brass and Cu piping 
and tubing are being used in constantly increasing amounts where a per- 
manently trouble-free water supply system is desirable. Specifications 
covering the oxy-acetylene welding of steam and hot water brass piping are 
given. TEJ(11e) 


Riveting (11d) 


Riveting of Veneered Light-Metal Sheets. (Ueber die Nietung von 
fournierten Leichtmetallblechen.) F. Tuomas & A. WHSTLINNING 
Aluminium, Hauzeitschrift V. A. W. Erftwerk, Vol. 3, Apr.-June 1931, 
pages 173-181. 

_ Great sums are wasted every year in the transport of dead masses. For 
instance, in transporting a person weighing 75 kg. by railroad, the weight of 
the vehicle is about 500 kg., b street car, 150 kg., by motor coack, 200 kg. 
or by four passenger automobile, 250 kg. To bring about improvement, 
experiments have led to the use of light metals for chassis and body. Satis- 
faction has resulted in both economy and safety. Sweating within the 
vehicle, however, resulted from the ready heat conductivity of these metals. 
This condition was prevented by laying wooden veneers on the metal sheets 


either on one side or on both sides. method of riveting these sheets 
together is illustrated and test method and results are on (1a) 
a(l 
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WORKING OF METALS & ALLOYS (12) 


Melting & Refining (12a) 


Desulphurization of Iron and Steel by Acid and Basic Slags. (La désul- 
furation de la fonte et de l’acier au moyen de laitiers acides et basiques.) 
A. Possenti. Congrés International des Mines, de la Métallurgie et de la 
pm of appliquée, Section de Métallurgie, 6th session, Liege, June 1930, pages 
815-818. 

The chemical reactions involved in desulphurizing are discussed and the 
heats of formation of oxides and sulphides listed. The use of Italian lavas 
rich in leucite, and containing 9 to 11% KsOisadvocated. By magnetic con- 
centration these can be brought up to 16 or 18%. Tests were made on 1 kg. 
crucible melts of cast iron previously made up with Fe 8, and containing 
only about 0.1% Mn to avoid desulphurization by Mn. The Mn remained 
constant, and a slight pick-up of Si was shown. Starting with 1 kg .of iron 
containing 0.18% P, 0.80% 8; 333 gr. leucite of 9% KO and 100 gr. CaO, 
the slag contained 1.25% 3S and the iron dropped to 0.10% P, 0.965% 8. 
Another test on 1 kg. of iron with 1.42% P, 1.10% 8; 250 gr. concentrated 
leucite of 17.5% K2O and 50 gr. CaO, the slag contained 1.85% 8S and the 
iron fell to 0.75% P, 0.062% 8. The S is said to be in the slag as K2S, and 
to be thus made soluble so that the slag would be useful as fertilizer or the 
KS could be extracted with water. (No comment nor explanation is given 
as tothelossin P. The total weight of slag formed, which might have been 
greater than the weight of flux used through attack on the refractory crucible, 
is not given, but the total S charged is not accounted for if the slag weight 
is the same as that of the flux charged. The slag was not analyzed for P.) 

HWG(12a) 

On the Steel Production in Coreless Induction Furnaces of Large Size. 

Ueber die Stahlerzeugung im Kernlosen Induktionsofen grisserer Bauart.) 
F. Pétzeurrer. Stahl und Eisen, Vol. 51, Apr. 23, 1931, pages 513-520. 

Report 207 of the Steel Mill Committee of the Verein deutscher Ejisen- 
hittenleute. The paper describes 2 coreless induction furnaces of 500 kg. 
and 1000 kg. capacity, respectively, installed at the Bochum Research Insti- 
tute of the Vereinigte Stahlwerke. The production in tons/hr., the average 
power consumption and the oxidation losses are compared with those of are 
furnaces. In comparing the heat balances of a 7 ton are furnace and the 
one ton induction furnace, the fundamental difference of current losses is 
described. Points of improvement of the efficiency of induction furnaces 
are noted. Information is given as to the metallurgy of induction furnaces 
and the quality of steels made. GN(12a) 


The Production of High Grade Cast Iron. (Die Herstellung von hoch- 
wertigem Gusseisen.) RicHarp MoLpENKE. Die Giesserei mit Giesserei- 
Zeitung, Vol. 18, July 17, 1931, pages 573-5763 

According to American standards, high grade cast iron is defined as having 
at least 35 kg./mm.? tensile strength; but nowadays higher values, especially 
for the alloys with Ni and Cr, are quite common: The different methods 
of producing such material in crucible, cupola, flame and electric furnaces 
are discussed. Directions are given for mixing, addition of scrap and 
analyzing. The particular advantages of the cupola furnace especially 
in the form of duplex furnace, are pointed out. To obtain a strictly first- 
rate material, however, the electric furnace is recommended despite its 
higher cost for investment and operation. Ha(12a) 


Purchase of Raw Materials for the Open-Hearth. (L’achat des matiéres 
premiéres pour fours Martin.) F. Le Personne & L. Marpais. Congrés 
International des Mines, de la Métallurgie et de la Géologie appliquée, Section 
de Métallurgie, 6th session Liege, June 1930, pages 117-134. 

Deals with calculation of the charge and the use of scrap. HW G(12a) 


The Melting Shop of the Appleby Iron Company, Limited. Artur 
Ropinson. Jron & Steel Industry & British Foundryman, Vol. 4, May 1931, 
pages 261-263; June 1931, pages 309-312; Journal Iron & Steel Institute, 
Advance Copy No. 15, 1931, 22 pages. 

A description of the plant, equipment and steel-making and casting prac- 
tices are given in detail. JLG+CHL(12a) 


Motions of the Bath so Far Unobserved in Induction Furnaces. (Bisher 
unbekannte Badgewegungen bei Induktionséfen.) E. Fr. Russ. Die 
Giesserei mit Giesserei- Zeitung, Vol. 18, Feb. 20, 1931, pages 165-166. 

See ‘‘The Electrodynamic Motions in Induction Furnaces,’’ Metals & 
Alloys, Vol. 2, Apr. 1931, page 83. Ha(12a) 


Hot Metal Open Hearth without Use of Scrap. (Procédé Martin a charge 
liquide sans addition de ferrailles.) S. Surzycx1. Congrés International 
des Mines, de la Métal!urgie et de la Géologie appliquée, Section de Métallurgie. 
6th session, Liege, June 1930, pages 149-150. 

Two furnaces are used, one being charged with hot metal only to 2/3 its 
capacity. When the other furnace is tapped, '/s of its finished charge is run 
into the other furnace from the ladle in lieu of scrap. HWG(12a) 


The Melting of Dense Bronzes for High Pressures. Defects and Their 
Consequences. (Das Erschmelzen von dichter Bronze fiir Hochdruck- 
beanspruchung. Fehler und deren Folgen.) M. Scurep. Die Giesserei 
mit Giesserei- Zeitung, Vol. 18, July 24, 1931, pages 603-604. 

For pressures of more than 100 atmospheres, only one alloy can be used, 
as for instance of the following composition: 83% Cu, 6.5 Sn, 8.5% Zn,1% 
Ni with an addition of 1% of the charge of phosphorus copper. ‘ his alloy 
has an especially dense and uniform texture. All constituent metals should 
be as pure as possible. The influence of gases is discussed; it is usually 
harmful. The liquid metal should be properly deoxidized and the melting 
time should be as short as possible. Some practical instructions regarding 
the melting process are given. Ha(12a) 


Melting Tool Steel in the Basic Electric Furnace. J. P. Guu & M. R. 
TremsBour (Vanadium Alloys Steel Co.). Metal Progress, Vol. 20, Oct. 
1931, pages 73-76. 

The operation and advantages of the basic electric melting process are 
Seeumel Manipulation of slags, handling of certain alloying elements, 
spoon ladle tests for temperature, deoxidation and pouring are discussed. 

WLC(12a) 


Thermal! Balances and Fuel Costs of Malleable Melting Furnaces. J. H. 
Hruska. Transactions & Bulletin American Foundrymen's Association, 
Vol. 2, June 1931, pages 20-36. 

A report of systematic studies of metallurgical heat balances of melting 
furnaces together with actual fuel costs. An appendix of thermal data for 
each type of furnace is given. See also Metals & Alloys, Vol. 2, July 1931, 
page 134. CHL(12a) 


Melting Nickel-Chromium Alloys in Hydrogen. C. J. Smiruettis, S. V. 
Wititrams & E. J. Grimwoop (General Electric Co., Ltd.). Institute of 
Metals, Advance Copy No. 582, Sept. 1931, 12 pages. 

Equipment for melting the alloys in an induction furnace in H is described 
The alloys can be allowed to cool in H or the H can be replaced by N and 
the alloys poured. If all of the oxides are removed by H, the alloy solidifies 
without the formation of blow-holes. Various grades of raw materials were 
used, and it was found that alloys made from the less pure materials had a 
longer life at high temperature. Life tests also confirmed the superiority 
of the alloy containing 70% Ni, 20% Crand 10% Mo. The addition of 1% 
Si to this alloy increased its life at high temperature. Ductile Ni and Ni-Cu 
alloys have been produced by H melting without the use of other deoxidizers. 
6 references. JLG(12a) 
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Casting & Solidification (12b) 


Piston Rings Cast by Centrifugal Process Have Close (5rain and High 
Modulus of Elasticity. Wiu4.am A. Ousripce (British Piston Ring Co., 
Ltd.). Automotive Industries, Vol. 64, Mar. 1931, pages 516-517. 

Castings made by the centrifugal casting machines for producing piston 
rings, cylinder liners, valve seats and brake drum liners for automotive uses. 
Molten metal placed in a container, which is revolved at high speed; the 
liquid metal is thus projected in an outer direction toward the interior surface 
of the mold. The result is a tubular casting, the exterior of which con- 
forms to the shape of the mold. A small machine can turm out 20 to 25 
castings for 3 in. rings/hr. or 1200 for a 48-hr. wk. Illustrates larger machines 
for producing castings from 6 in. to 14 in. and 14 in. to 30 in. diameter. 
Metal, 60% pig iron and 40% centrifugal or other scrap, taken from an 
ordinary type foundry cupola. Castings are easily machinnmble with high 
grade high-speed steel at 45 to 50 ft./min. British vehicles l:ave almost al] 
changed to centrifugally cast cylinder liners of either cast iron or nickel 
chrome. Photomicrographs of centrifugally and sand cast iy’on show close 
comparison. DTR(12b) 


Chilled Casting and Pseudo-Chilled Casting. (Hartguss und Pseudo- 
hartguss.) Huao Parscu. Die Giesserei mit Giesseret-Zeitung, Vol. 18, 
Mar. 13, 1931, pages 225-227. 

A definition of the meaning of chilled casting is given and the differences 
between white and gray iron are explained. It is stated that the quality de- 
ange not only on the mixing of the constituents and pouring temperature, 

ut the temperature during melting in the furnace and the duration of melt- 
ing are of extreme importance for the quality. The hardness of the iron is 
determined not only by contents of Si or P or Mn and 8, but by the operation 
of the furnace as a whole. Ha(12b) 


Casting Aluminum and Copper Alloys by the Permanent Mold Method. 
Jos. Pignonge. Modern Machine Shop, Vol. 4, Sept. 1931, pages 20-24, 26. 

For quantity production with good appearance, die casting has now 
gained a foremost position. For alloys with a melting point above 1500° F., 
the permanent mold method is most often applied. No pressure on the 
metal is used; the metal is simply poured by gravity so that the cast steel 
mold is exposed to high temperatures only at atmospheric pressure and 
deterioration is reduced toa minimum. The arrangement of molds, furnaces 
for melting material and their construction are discussed. The induction 
furnace is the most economical if electric power can be bought at 1.5¢/kwhr. 
and if the production amounts to at least 2000 lbs./hr. The alloy most 
commonly used contains 92% Al and 8% Cu; it develops a tensile strength 
of 18,000—20,000 lbs., a yield point of about 16,000 lbs. and an elongation of 
2-3%. With additions of Ni and Mg, however, other alloys with still better 
characteristics can be produced. Ha(i2b) 


Castings for Bronze Gears. Francis W. Rowse. Metallurgia, Vol. 3, 
Apr. 1931, pages 215-218; May 1931, pages 27-28; June 1931, pages 61-62 

A discussion of methods for producing heavy duty bronze gears. The 
density of gears forms an index of their suitability. The use of chills in 
casting is discussed. Excellent gears can be made by centrifugal casting 
Due to the rapid cooling the constituents in bronze castings are not repre- 
sented by the equilibrium diagram. The inhomogeneity produced is ad 
vantageous. The variation in properties with Cu-Sn ratio is discussed. P 
hardens the alloys, and in effect can be used to replace some of the Sn, but 
the alloys are embrittled by a high P content. The effects of Pb, Zn and N 
are also discussed. JLG(12b) 


Solidification Experiments on Metal Alloys Using Pressure up to 20,000 
Atmospheres. (Kristallisationsversuche an Metalllegierungen bei Driicken 
Hd zu 20,000 at.) G. Weiter. Metallbérse, Vol. 20, Nov. 22, 1930, page 
2588. 

It was found that, by applying pressure to molten alloys during thei 
solidification, the properties of the alloys could be changed. The improved 
quality of we Pena & solidified under pressure is evident when comparing the 
fracture and the microstructure of these alloys to normal chill castings. In 
the case of the Al-Si alloy, the eutectic composition is changed. The eutectic 
is normally around 12% but if pressure is applied during solidification, the 
eutectic composition is between 17% and 18%. See also Metals & Alloys, 
Vol. 2, Dec. 1931, page 297. WHB(12b) 


The Calculation of Occurrences in Cooling and Freezing of Liquid Metal. 
Part I. (Die rechnerische Behandlung der Abkiihlungs- und Erstarrungs- 
vorginge bei fliissigem Metall. I.) C. Scuwarz. Archiv fiir Eisen 
hiittenwesen, Vol. 5, Sept. 1931, pages 139-148. 

In order to get an insight into the cooling and freezing conditions of liquid 
metals, the author starts with caloulative considerations which consider the 
freezing at the beginning of the cooling process as the ety meer of the contact 
of 2 bodies, the extensions of which are very large in the direction vertioal to 
the faces of contact. These calculations are, then, used to elucidate the 
conditions of the freezing of ingots in ingot molds and of the cooling of stee! 
and pig iron in ladles. The effect of superheating, melting temperature, 
temperature of the mold and mold mishertal on the velocity of freezing and 
the temperature distribution of the ingot Calero stripping were studied. 
Relations are established between mold temperature and contact tempera- 
ture (mold wall-steel) for various superheating temperatures. Similar 
relations are established between ladle wall temperature and minimum super- 
heating temperature (for various freezing temperatures) in order to avoid the 
formation of bears. The formulas given can be used to repeat the calou- 
lations noted above under similar conditions. GN(12b) 


Rolling (12c) 


Spraying System for Descaling Hot Steel. J. E. Hotveck (V. P. Aldrich 
Pump Go). Iron & Steel Engineer, Vol. 8, Aug. 1931, pages 362-368. | 
The use of high pressure water spray descaling hot slabs in the various 
stages of rolling is described. Data on the amount of water required, pres- 
sure and nozzle spacing are given. The author favors an hydro-pneumatic 
accumulator for taking care of the peak demand (which may be 300% 
above the average) instead of pumps of total capacity equal to the peak 
demand. An improved type of pump is described. WHK(12c) 


Roll Pass Design. Part XXVI. W. Trinxs (Carnegie Institute of Tech- 
nology). Rolling Mill Journal, Vol. 5, Feb. 1931, pages 99-105. . 

Discusses design of 3-high blooming mills and 2-high tandem blooming 
mills and illustrated operation of each type with examples, giving complete 
tables of data on rolls, passes, working characteristics, ete. with reasons for 
special design features. In the 3-high mill, the poems in the middle roll 
meets corresponding grooves in both the top and bottom rolls. Top and 
bottom passes alternate, but edging occurs only with the bottom passes. 
Drafts are much heavier in the bottom passes. The rolls in 3-high mills 
work with higher stresses than those in 2-high mills and undergo considerable 
wear. Both 2-high reversing mills and 3-high mills are hard on steel because 
of the heavy draft, the high speed of deformation and the use of box passes 
The objections are overcome by the newly-developed ‘‘monkey rolls’’ used in 
2-high tandem blooming mills. These operate more slowly than a reversing 
mill and produce excellent blooms. Each roll has but one groove and per- 
mits box, oval or diamond passes. Edging is performed after each pass. 
The torque and horse-power requirements are quite low. JIN(12c) 








Explanation of Spreading During Rolling with the Help of the Surface 
Strain Theory. (Die Klirung der Breitungsfrage beim Walzen mit Hilfe der 
Spannungsflachenhypothese.) W. Tare & W. Knouu. Metallwirtschaft, 
Vol. 10, Oct. 16, 1931, pages 799-806. 

20 references. A theoretical discussion. Starting with Tafel's hypothesis 
of tension triangles a formula for calculating spreading, or increase in width, 
during rolling is developed, which can be universally applied, in contrast to 
older formulas. The influence of roll diameter and width of bar on spreading 
was investigated and 1s explained by the spreading hypothesis. The applica- 
tion of the formula to Pb, Cu and Al is elaborated. 3 sets of curves are given 
by which spreading can be calculated in a short time. CEM(12¢c) 


The Orientation of Rolled Aluminium. J. Tuewuis. London, Edin- 
burgh and Dublin Philosophical Magazine & Journal of Science, Vol. 10, Nov. 
1930, pages 953-961. 

Deals with flat-rolled and square-rolled aluminum. For the flat-rolled, 
no definite direction in the crystal can be identified with the rolling direction 
or the normal direction. A square-rolled rod rolled from an aluminum rod 
possessing random orientation has the same orientation as a cold-drawn 
aluminum wire. RHP(12c) 


Theory and Practice of Rolling Steel. W. Tare, translated by Ricnarp 
RirmpacH. Penton Publishing Co., Cleveland, 1931. 2nd edition. Cloth, 
61/4 X 9'/s inches, 304 pages. Price $6.00. 

Although the first edition was only published in 1927, a second edition has 
been required. Minor revision has been made throughout, and the chapter 
on ‘‘Power for and method of driving roll trains’’ has been amplified. 

The book also covers the theories and rules of rolling, technical conceptions 
of rolling, pass design and arrangement of rolls, merchant bars and special 
shapes. It is replete with illustrative drawings, which aid greatly in under- 
—* the geometry of rod design and the mode of deformation of the 
metal. 

This is not merely a cook-book of empirical roll designs for the production 
of a given shape; instead it deals with fundamental principles and their 
application, so presented that the reader may grasp the reasoning required 
for a successful solution of a problem in roll pass design even though it may 
not be among those dealt with in detail in the book.—H. W. Gillett (120)-B- 


The Production of Copper Tubes. A. ScnHummen. Metal Industry, 
London, Vol. 39, July 31, 1931, pages 98, 101. 

Abstracted from Technische Blatter. The method of manufacture of 
seamless copper tubes depends on dimensions of tubes; the Mannesmann 
process is most general, though tubes up to 50 mm. diameter are made by 
press processes. PRK(12¢) 


The Use of Roller Bearings in Rolling Mills. (Ueber die Einfiihrung von 
Rolienlagern in Walzwerken.) . PaumGREN. Revue Technique Luzrem- 
bourgeoise, Vol. 23, May-June 1931, pages 109-121. 

Several installations are described to illustrate the wide use recently at- 
tained by roller bearings of the SKF type. Construction details are given 
with curves showing the difference in power consumption between ordinary 
and roller bearings. Beside saving in energy consumption, the rolls them- 
selves are less subject to wear because they do not get out of alignment so 
easily and the product is, therefore, of more uniform gage. Ha(12c) 


The Heating of Billets for Merchant Mills. U.A.Perrers. Rolling Mill 
Journal, Vol. 5, Feb. 1931, pages 109-110, 124. 

Stock billets range in size from 15/4 in. square to 8in. square. For rolling 
bar sections of soft steel, billets must be heated uniformly at a temperature 
between 2150° and 1550° F. The old type of in and out heating furnace has 
in average thermal head of 1500° F. with a heat penetration of '/s in./min. 
rhe continuous heating furnace has an average thermal head of 600° F. 
vith a heat penetration of only '/2o in./min. The latter discharges a far 
more uniformly heated billet. Heating losses vary inversely with the width 
of the bar. JN(12c) 


Fabrication of Automobile Body Sheet. (Fabrication des téles pour 
carrosserie d’automobiles.) Taccone. Congrés International des 
Vines, de la Métallurgie et de la Géologie appliquée, Section de Métallurgie, 
6th session, Liege, June 1930, pages 313-319. 

Describes various methods and indicates that continuous rolling and oon- 
inuous normalizing will ultimately have to be adopted everyone. * 

3(12¢e) 


Shearing & Punching (12e) 


Desi and Construction of Hot Saws for Cutting ‘Heavy Sections. 
A. A Transactions American Society of Mechanical Engineers, 
Vol. 52, Part 1, Zron & Steel, pages 105-112. 

Includes discussion. See Metals & Alloys, Vol. 2, July 1931, page re 

(12e) 

Metal Working in Power Presses. E. V. Crane. Metal Stampings, 
Vol. 4, Apr. 1931, page 336. 

Abstract of a paper presented at the New York Meeting of the American 
Institute of Mining & Metallurgical Engineers, week of Feb. 16, 1931. 
See Metals and Alloys, Vol. 2, May 1931, page 106. JN(12e) 


Machining (12g) 


Machini Aircraft Cylinder Heads. H. C. Deckxarp. Western Ma- 
chinery World, Vol. 22, Sept. 1931, pages 389-391. 

There are 28 operations required before the cylinder barrel and head of an 
aircraft engine are ready to be assembled. These operations are described 
briefly. The cylinder assembly is composed of 14 parts; these are enumer- 
ated. WAT(12g) 


Results with Widia Tool Metal. (Leistungsergebnisse mit Widia-Werk- 
rt a A. Fernsz. Maschinenbau, Vol. 10, No. 5, 1931, pages 

1-173. 

Because of its long life and the possibility of applying it in thin layers on 
the carrying metal, Widia metal is very economical. The cutting velocity is 
70 m./min. for high speed steel. The cutting capacity for C steel is 0.65 kg. 
in 1.7 min.; for high speed steel it is 6.1 kg. in 3.2 min.; for Widia, 58 kg. 
in 16.5 min. It can be used equally well for cutting and drilling insulating 
materials (marble, slate, glass, etc.) Ha(12g) 


_ Application of Drill Jigs to Metal Stampings. Carve Sizacanczy (West- 
ou eae Electric & Mfg. Co.). Metal Stampings, Vol. 3, July 1930, pages 
When holes smaller in diameter than the thickness of metal in a stamping 
must be produced, or when the walls between punches are frail, it has been 
found advantageous to drili the required holes by means of drilling jigs. 
Illustrates construction of both single and multiple jigs. MS8(12g¢) 


The Action of Cutting Tools. H.A.Scuwarrz. Iron & Steel of Canada, 
Vol. 14, Mar. 1931, pages 45-46. : : 

A short article, accompanied by 5 diagrams, in which the importance of 
tool design, the causes of tool failure, and the purpose of cutting oil are 


dise . Some consideration is given to the factors controlling tool life 
and reference is made to the work of various experts in this ae WE(12 
£ 


New Investigations on the Theory of Cutting and Machineability. (Neue 
Untersuchungen zur Schnitt theorie und Bearbeitbarkeit.) F. Scawerp. 
Stahl und Eisen, Vol. 51, Apr. 16, 1931, pages 481-491. 

Report No. 171 of the Committee on Materials of the Verein deutscher 
Eisenhiittenleute. Includes discussion. After discussing the results of 
previous investigations, the author describes a new apparatus to study the 
occurrences on the cutting edge and summarizes the results of his tests in 
machining open hearth steel, cast iron, Al, Cu and bronze with various 
depths of cut and different cutting speeds. The investigation particularly 
aims to study the occurrences on the cutting edge of the tool. This was 
done by applying the spark cinematography which allowed 10 pictures to be 
taken within !/i000 sec. with a time of exposure of '/1,000,000 sec. In cutting 
tough materials with a slow speed, a crust is formed on the edge of the tool. 
At high velocities, no crust is formed. In cutting open hearth steel, the 
speed was determined above which no crust occurs. The crust formed 
continually changes in size in time intervals of several tenths of asec. The 
relations between the crust and the surface condition of the material ma- 
chined were studied. The surface of the material is always destroyed when 
a crust is formed. Cracks originate as do also distortions of the surface up 
to one half of the depth of cut when the crust is formed with slow cutting 
speeds. High speeds and, therefore, the absence of crusts give sound and 
smooth surfaces. The crystal grains near the surface are distorted in slow 
cutting. A crust is formed even with light depths of cut (0.05 mm.). No 
distortion of the structure occurs in high apese cutting. In machining 
brittle materials, as cast iron or aluminum, the material is split, torn and 
destroyed without formation of a crust upon the cutting edge. GN(12g) 


Cooling and Lubrication in Machining CastIron. (Kiihlen und Schmieren 
bei der Gusseisenzerspannung.) A. Watvuicus & K. Krexeter. Die Gies- 
serei mit Giesserei- Zeitung, Vol. 18, June 19, 1931, pages 493-495. 

Comprehensive tests were made in machining cast iron dry and wet with 
an oil emulsion. Under proper conditions, the cutting velocity could some- 
times be increased by 50%, but in any case, a considerable gain could be 
stated. Ha(12g) 


Boring and Reaming of Iron, Copper, and Aluminum Alloys. (Unter- 
suchungen iiber das Senken and Reiben von Eisen-,Kupfer- und Aluminium- 
Legierungen.) H. ScuHatuBrocu (Tech. Hochschule, Aachen). Thesis for 
Dipl-Ingr., E. Wedler & Co., Aachen, July 18, 1930, 23 pages, 36 figures, 
16 references. 

Curves are shown for energy required in boring and reaming holes of 
different diameters with different depths of cut at varying feeds, in cast irons 
(10,000 and 30,000 lbs./in.* tensile; 87 and 178 Brinell); 0.17% C steel 
(53,000-114); 0.45% C steel (85,000-182); 0.35% C, 11/2% Ni, 1/2% Cr 
heat-treated steel (120,000—-232); 0.35% C, 3'/2% Ni, 3/4% Cr heat-treated 
steel (135,000-285); cast brass of 63% Cu, 35% Zn, 2% Pb (31,000—55); 
red brass of 85% Cu, 5% Sn, 7% Zn, 3% Pb (25,000-80); leaded bronze of 
80% Cu, 8% Sn, 12% Pb (25,000—-67); gun metal, 84% Cu, 14% Sn (34,000-— 
128); in 99.3% Al (14,000—25); silumin 86'/2% Al, 13% Si, 1/2% Cu (24,000 
to 33,000—48) and in heat-treated Lautal, 94% Al, 4% Cu, 2% Si (54,000 to 
60,000-95). The data are too extensive for abstracting in detail. The 
effect of different coolants upon the power required and on the excess of 
actual diameter over nominal diameter was studied. With cast iron the 
average increase in diameter of hole was slightly less with a cutting emulsion 
than with rapeseed oil with which in time it was slightly less than with min- 
eral oil. Th steels gave best results with emulsion, mineral oil next, rape- 
seed third. The copper alloys gave the same results with emulsion and rape- 
seed oil, mineral oil being slightly poorer. The aluminum alloys showed 
much greater differences in size of hole than did the other alloys, a mixture 
of 5 parts gasoline, 4 parts turpentine worked best, rapeseed next, emulsion 
third. On all alloys, dry cutting gave worse results than cutting with a 
coolant, though only slightly so on the copper alloys.—H. W. Gillett (12g)-B- 


New Developments in Machining Aluminium and Its Alloys. R. L. 
Tempun. Metal Industry, London, Vol. 38, Apr. 24, 1931, pages 433-434. 

Condensed from a paper read before the Society of Automotive Engineers 
at Detroit. See Metals & Alloys, Vol. 2, Feb. 1931, page 43. PRK(12¢) 


Tool Engineering. J. M. Rirrner. Western Machinery World, Vol. 22, 
Sept. 1931, pages 392-394. 

The general requirements necessary for the efficient operation and working 
ot jigs is set forth briefly. WAT (12g) 


Standards for Surface Finishes. 8. M. Ransome (Barber-Colman Co.). 
American Machinist, Vol. 74, Apr. 9, 1931, page 581. 

The Barber-Coleman Co. has prepared a set of sample bars showing 6 
different finishes from a dead smooth surface to a rough machine finish. 
These with a brief printed description are distributed throughout the shop 
and drafting room as a standard for finishes. RHP(12¢) 


Accurate Testing of Machines by Energy Measurements. (Genauig- 
keitspriifung von Werkzeugmaschinen durch Energie Messung.) Cuiaus 
ScuumacHer. Maschinenbau, Vol. 10, July 18, 1931, pages 415-418; July 
2, 1931, pages 446-449. 

The significance of accurate testing of machines in motion by measure- 
ment with a recording watt meter is presented. The importance of condi- 
tions previous to testing is emphasized. For the special case of a multi-axle 
motor, an accurate representation of the calculation of 4 drum brakes for 
artificial production is made. The essence of testing the charge is discussed 
by means of diagrams. An evaluation of the Watt lines of multi-axled 
motors is made, while the basis tor a numerical! estimate of motor standardi- 
zation is presented in a new way. This new conception may express the 
efficiency of the motor with reference to its use in practice, and may also 
evaluate numerically the efficiency of the curve showing the voltage used. 

MAB(12g) 


Drawing & Stamping (12h) 


Commercial Types of Power Presses. Part III. Single Action Drawing 
Presses and Attachments. E. V. Crane (E. W. Bliss Co.). Metal Stamp- 
ings, Vol. 4, Apr. 1931, pages 317-320. 

For single action drawing or redrawing, the presses commonly used are 
the standard stroke presses, the straight side and gup frame types of presses 
and the long stroke reducing presses. All of these have the ordinary crank 
motion. Theslow draw drive presses use a modification of the crank motion. 
These give a uniform and constant drawing velocity but materially speed up 
the return stroke. The rack and pinion type of press is used for extremely 
long strokes. This has a limited speed of 16-36 ft./min. but the return speed 
is faster than the down stroke. A new type of crank motion press developed 
for greater speeds shows an average velocity of 108 ft./min. in reducing 
brass shell. In the Fulton-Sylphon process, each draw is accomplished by 
means of a number of relatively short crank motions in a long-frame, hori- 
zontal press. Reductions of 40-50% in wall thickness per operation are 
yapested at speeds of 80-320 in./min. Al, Cu, Zn and brass tubing have 
been produced of remarkable uniformity in lengths up to 10 ft. JN(12h) 


Plastic Drawing of Sheet Steel into Shapes. FE. V. Crane (E. W. Bliss 
Co.). American Society for Steel Treating, Preprint_No. 18, 1931, 21 pease. 

Paper to be read and discussed before the Boston Convention of the Society 
in Sept. 1931. Principles developed in the study of the plastic deformation 
(cold) of metal into round shells are discussed. Surface markings developed 
duri the working, plastic movement, breakage and strain hardening, 
annealing troubles and die construction are discussed. WLC(12h) 
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Increasing Value of Scrap Metals from Stamping Operations. James 
SitBpexstetn. Metal Stampings, Vol. 3, Aug. 1930, pages 717-720. 

Unless a stamping plant operates a foundry, the scrap is sold. Price paid 
depends on its freedom from contamination. Outlines classifications 
necessary for obtaining highest prices for Cu, brass, bronze, Ni, Monel metal, 


German silver and Al. Describes some rapid tests for classifying alloys of 
similar appearance but different chemical composition. MS(12h) 


Investigations on the Course of Deformation of the Technical Shaping 
Methods. (Untersuchungen iiber den Forminderungsverlauf bei tech- 
nischen Formgebungsverfahren.) E. Sirnen & H,. Htune. Mitteilungen 
Kaiser Wilhelm Institut fir Eisenforschung, Vol. 13, No. 3, 1931, Report No. 
173, pages 43-62; Stahl und Eisen, Vol. 51, May 7, 1931, page 597. 

After theoretical considerations, the authors give the result of their in- 
vestigations on the state of deformation of a material during drawing, press- 
ing, stamping and rolling. GN(12h) 

Investigations on the Power Consumption in Pressing and Stamping. 
(Untersuchungen iiber den Kraftbedarf bein Pressen und Lechan,) E.S1z- 
BEL & E. Fanomerer. Mitteilungen Kaiser Wilhelm Institut fir Eisen- 
forschung, Vol. 13, No. 2, 1931, Renort No. 172, pages 29-41; Stahl und 
Eisen, Vol. 51, May 7, 1931, page 597. 

The authors found in their investigations that the power consumption in 
pressing and stamping can be determined from the work required for shaping 
which is the product of deformed volume, resistance to deformation and the 
principal change of shape. Theoretical considerations lead to the develop- 
ment of a formula to express the power consumption. The theory was 
tested in pressing and stamping experiments with lead and later in investi- 
gating the various technical processes of pressing and stamping. GN(12h) 


Estimating Material Requirements for Stampings. J. K. Ousen. Metal 
Stampings, Vol. 3, Oct. 1930, pages 897-900. 

Gives table of commercial and preferred gates or sizes, exact weight in 
lb./in.2, and constant for weight in lbs. per 100 pieces plus 5% scrap for 
sheets, strips and bar stock of various metals all alloys used in stamping 
manufacturing. MS(12h) 


Simplified Method of Determining Weight of Sheet or Strip Stock. 
J. K. Ovsen. Metal Stampings, Vol. 3, July 1930, pages 663-664. 

Gives typical calculations and table for simplifying the computation of 
brass stock for production stamping jobs. MS(12h) 


Lubricants for Deep Drawing. Mavurice Reswicx.(Penna,. Lubricating 
Co.). Metal Progress, Vol. 20, Sept. 1931, pages 69-73. 

A paper read before the Sept. Convention of the American Society for 
Steel Treating in Boston. Failure to recognize the real purpose of lubricants 
for deep drawing has led to much expensive ‘‘out and try"’ search for satis- 
factory lubricants. The primary function of a lubricant is to prevent metal 
to metal contact between the work and the dies and to decrease the sliding 
friction toa minimum. The quality of a lubricant must be measured by its 
performance on the job. The qualities essential are (1) film strength that 
will not break down under the operating pressures and thin out under the 
temperatures resulting from the Seat of friction; (2) oiliness or low coeffi- 
cient of friction between die and work must be obtained; (3) the lubricant 
must adhere to the metal surface and spread ahead of the working pressure; 
(4) must be easily cleaned from the work; (5) must have no corrosive action 
on the dies or work; (6) the lubricant must be stable; (7) it must have no 
physiological effect; (8) odors or perfuming should be avoided; (9) the 
lubricant should undergo no changes in properties with change in climatic 
conditions; (10) the drawing compound should be inexpensive on the basis 
of quality and amount of work done per die. Not all these ideals may be 
attained simultaneously and every grease is a compromise. Lubricants 
must be developed according to conditions. Tallow and mineral oil are 
discussed. Use of fillers and compounding of oils are discussed. Typical 
analyses are given with this discussion. WLC(12h) 


Handbook of Deep-drawing Technology. (Handbuch der Ziehtechnik.) 
W. Sexi. Julius Springer Verlag, Berlin, 1931. Cloth, 61/2 xX 91/2 
inches, 360 pages, 371 figs. Price 32 RM. 

This is a book that would deserve translation into English. It discusses 
the principles of the deformation during deep-drawing, the effect of die torm 
and die clearance, the difficulties met, graphic and mathematical methods 
for calculation of the amount of stock necessary to form a given piece, and 
goes into great detail in the discussion of all kinds of presses, shears and 
accessories. Copious illustrations, photographs, sketches and ourves are 
used. The book is beautifully printed, and has an index. The important 
factors in deep-drawing are the sheet, the die and the machine. ach is 
discussed in detail. Curves are given showing the Erichsen values for 
various alloys in various thicknesses. Evaluation of quality of sheet seems 
to be chiefly through tensile and Erichsen values, though hardness testing is 
described, and a drawing test in which the power required can be measured, 
is also mentioned. Some attention is paid to annealing methods and equip- 
ment, and brief mention is given to heat-treatment of dies. The metal- 
lurgical aspects of the problem are not as adequately treated as the mechani- 
cal ones, however. Cost estimation and the economies of production receive 
some attention as do precautions for the safety of the operators. The hand- 
book is a distinct addition to the literature of the subject, and an English 
edition would be acceptable.—H. W. Gillett (12h)-B- 


Pressing Plant for the Production of Seamless Drawn Hollow Bodies. 
(Presswerk zur Herstellung von nahtlos gezogenen Hohlkérpern.) S. 
Wert. Stahl und Eisen, Vol. 51, Sept. 3, 1931, pages 1119-1120. 

Detailed and illustrated description of a press plant producing seamless 
bodies up to 1450 mm. diameter and 8500 mm. length. GN(12h) 


How Steel Bends. D.C. Battery. American Machinist, Vol. 74, June 
4, 1931, pages 865-867. 

Explanation of a method for the simple calculation of the exact width of 
metal required for any particular section in folding or rolling metal channels 
and moldings. A monographic chart is developed and its application is 
illustrated. Ha(12h) 


Sheet Steel, Its Drawing Quality. Tuomas Docxray (Eastern Rolling 
Mill Co.). Metal Progress, Vol. 20, Oct. 1931, pages 54-59. 

The effect of the principal mill operations of hot rolling, normalizing, 
box annealing, cold rolling, steel quality, and age on the properties of sheet 
steel are discussed. Application of test methods to selection of material is 
discussed. Much space is devoted to the interesting subject of aging and its 
effect upon the properties of sheets. WLC(i2h) 


Pickling (12i) 
Black Pickling of Brass. (Schwarzbeizen von Messing.) K. Scuucn. 
Oberfldchentechnik, Vol. 18, Aug. 4, 1931, page 163. 
The following saturated solution is recommended: 150 g. copper carbon- 
ate, 750 g. ammonia and 150 g. water. The pickling should be over in 3-8 
mins. If the solution is heated to 40—50° C., it takes less time. Several 


modifications of the method are discussed according to the purpose and the 
composition of the objects. Ha(12i) 
Action of Inhibitors in Metal Pickling. (Ueber die Wirk sweise von 
Sparbeiz-zusatzen bei der Metallbeizung.) H. Piraxk & . WENZEL. 
are, Vol. 20, Nov. 15, 1930, pages 2539-2540; Nov. 22, 1930, page 
A review of various theories. Some preference is given to that of Chap- 
pell, Roetheli and McCarty. WHB(12i) 
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Cold Working (12j) 


The Construction and Uses of Shape Bending Machines. D. A. Joun- 
ston (Kane & Roach, Inc.). Metal Stampings, Vol. 4, Feb. 1931, pages 
121-126, 134. 

Gives list of most common applications of bending equipment and de- 
scribes and illustrates the 4 main classifications of benders, i. e., pyramid, 
pinch, wrap and full wrap, showing various vertical and horizontal types of 
each. Also discusses capacities of different types and sizes of machines and 
the roll arrangements and special and standard rolls employed in making the 
various bends. JN(12)) 


The Design and Application of Straighteners. PartIIl. D. A. Jounsron 
(Kane & Roach, Inc.). Metal Stampings, Vol. 4, Mar. 1931, pages 215-219. 

Most standard roll straighteners consist of a succession of staggered top 
and bottom rolls with the top rolls adjustable. Usually, only the bottom 
rolls are gear driven. To straighten a bar, the rolls are set to give it a series 
of new sweeping bends. These absorb all the original kinks and bends and 
remove most of the internal stress. To straighten angles, a one-way rol] 
straightener is used which operates against the crotch. A two-way or 
combination straightener with both vertical and horizontal rolls is also used 
which operates against the back of the angle. Rotary straighteners are 
widely used for round bars, pipe and tubing where the highest accuracy is 
desired. Here, the work rotates between rolls tipped at anangle. One type 
straightens automobile axle shafts, drive shafts, etc., at a speed of 30 ft./min. 
Another type straightens bars at high speeds up to 450 ft./min. JN(12j) 


The Institution of Automobile Engineers. Pressings for Automobiles. 
J.C. ArrowsmiTH. Automobile Engineer, Vol. 21, July 1931, pages 272-278. 

There has been a considerable tendency of late years to substitute cold 
pressings for hot, where possible. Hot pressing was formerly a necessity on 
account of the limited power available, but with the development of the 
powerful press equipment of to-day that difficulty has been largely overcome. 
At the same time, it has been necessary for the steelmakers to supply materia! 
suitable for cold pressings and considerable advances have been made in 
this direction. It is now possible to cold press all the members which go to 
make up a chassis frame and in many instances to punch all the necessary 
rivet holes during the blanking operation. The great advantage offered by 
cold pressing is that the cost of production is lower, since the rate of produc- 
tion is much higher and the wear on the dies is less severe since lubrication is 
possible. The strength and reliability of cold-pressed parts have for a long 
time been well established. It is occasionally put forward that, as it is 
necessary to use material of a lower initial tensile strength for cold pressing, 
the strength/weight ratio is higher in the case of hot pressings. It should, 
however, be borne in mind that while the physical properties of the steel of 
a hot pressing remain unchanged by the pressing operation, a cold pressed 
article is actually strengthened by the cold work put upon it. (12)) 


Cracking of Cold Drawn Steel Bars. (Ueber das Aufreissen von kalt- 
gezogenem Rundeisen.) W. Faurennorst & G. Sacus. Metallwirt- 
schaft, Vol. 10, Oct. 9, 1931, pages 783-788. 

4 references. Certain types of steel have a tendency to tear or crack, 
similar to brass, during cold drawing, polishing and automatic machining 
processes. Round bars containing 0.06 C, 0.41 Mn, 0.06 P and 0.04 § 
produced under various practices were hot rolled to 42 to 46 mm. diameter, 
then cold rolled in one pass to 40 mm. diameter and polished. 5 of the bars 
cracked during cold rolling. The cracking had no relation to the method of 
pouring or deoxidizing, top or bottom of ingot, diameter of hot rolled bar 
or out of roundness, impact strength or hardness of the finished bars. The 
impact strength of bars from Al killed ingots was 100% higher than from 
those not killed with Al, and those from the bottom of the ingot were 30% 
higher than from the top of the ingot. The internal longitudinal, tangentia! 
and radial strains remaining in the bars due to cold working were determined 
by drilling the bars stepwise and measuring changes in diameter and length. 
The results are shown graphically and are surprisingly hivh. Polishing 
lowers the strains considerably, especially in the center of the bars, while 
near the surface they are reversed. It is reasonable that with tangential! 
strains of 30 kg./mm.?, bars with minute inclusions near the surface or other 
slight defects will crack. 3 methods of preventing these strains are proposed: 
(1) annealing at 500° C., (2) straining the bars after drawing beyond the 
yield point, (3) increasing the reduction in diameter during drawing so that 
the metal flows when it leaves the die. CEM(12}) 


Hardness of Metals and Alloys as a Function of Cold Work. (Les variations 
de dureté de certains métaux et alliages en fonction de |’écrouissage.) 
GuICHARD, CLAUSMANN & Britton. Congrés International des Mines, 
de la Métallurgié et de la Géologie appliquée, Section de M-tallurgie, 6th 
session, Liege, June 1930, pages 527-532. 

Study of various coinage alloys. The rate of hardening of Ag, Ni, Cu, 
aluminum bronze, coinage bronze, cupro nickel, Au-Cu and Ag-Cu alloys is 

lotted. Some show slow increase of hardness at the higher deformations, 

ut after around 60% reduction, cupro nickel, Ni, aluminum bronze and 

coinage bronze do not get harder on further reduction. Some comment is 

made on methods of hardness determination by Baby Brinell on thin sheets 
HWG(12)) 


Influence of Initial Condition on Hardening of Metals and Alloys in 
Cold Work. (L’influence de |’ état initial de certains métaux et alliages sur la 
variation de dureté par écrouissage.) GuicHarp, CLAUSMANN & BILLON. 
Congrés International des Mines, de la Métallurgie et de la Géologie appliquée, 
Section de Métallurgie, 6th session, Liege, June 1930, pages 533-534. 

The hardness curves of Cu, Ag and some of their coinage alloys, plotted 
against percentage deformation, are approximately parallel, but the curve 
for the material cold rolled from the as-cast condition lies higher than that 
for material rolled from the annealed condition. HWG(12)j) 


Bending Dies for Press Brakes. F. H. Prerrerte (Cincinnati Shaper 
Co.). Metal Stampings, Vol. 4, Apr. 1931, pages 325-328, 336. : 
Describes and illustrates the simple types of bending dies us.. in press 
brakes for making acute angles, hems, 90° bends and offset bends. These 
bends are all made by using combinations of the apocopeiats single dies in 
pairs. 4-Way bending dies are equivalent to 4 single dies. They are made 
square with an opening in each side and are used in combination with one or 
more single dies for forming a range of metals from '/s to */s in. in thickness. 
Radius dies are used for making right angle bends of comparatively large 
radii. Special dies are he me | for making U-bends. Solid dies require 2 
or 3 operations to produce a U-bend with parallel sides, while a pair of folding 
dies will do this in one operation. JN(12)j) 


The Construction and Uses of Levellers. Part Ill. D. A. JounstTon 
(Kane & Roach, Inc.). Metal Stampings, Vol. 4, Apr. 1931, pages 309-312. 

Gives photographs and descriptions of a number of commercial levelling 
machines for wide sheet and strip stock, including capacities, speed, type of 
rolls, nature of drive and means of lubrication of each. JN(12)) 


Tammann’s Investigations on Cold Working, Strain Hardening and Re- 
crystallization. (Tammann’s Untersuchungen tiber ay erfestig- 
ung und Rekristallisation.) G. Mastne. Zeitschrift far Metallkunde, Vol. 
23, May 1931, pages 139-142, 14 references. . ; 

The well-known statements of Tammann concerning phenomena involved 
in the plastic deformation and recrystallization are summari EF (12) 











Overstrain of Metals. Mason A.C. MacRarg. His Majesty's Stationery 
Office, London, 1930. Cloth, 6 X 91/2 inches, 369 pages. Price 1£ Is. 

By giving ‘a gun forging a slight permanent set by means of hydraulic 
pressure internally appli , followed by a low-temperature heat-treatment, 
the effective elastic limit may be raised. This auto-frettage process has 
been studied theoretically and prnetienty. The theory and the mathe- 
matical calculations, as well as the experimental results on Ni, Ni Cr, and 
Ni Cr Mo gun steels, are given in great detail. The hydraulic apparatus 
used is desoribed and the manufacture of 3 in. guns from monobloc forgings 
described clear through to the final firing tests. 

Experiments were also made showing the ay of the process to 
larger guns of built-up structure. A strain under load of 2'/:% was used, 
instead of 6% as in arsenals of some other countries, since in 3 particular 
cases studied the gain in safe pressure was only 5000 to 8000 lbs./in.? 

The report is written in a more or less chronological order with a vast deal 
of detail, so that much of it is in the nature of repetition, interspersed with 
mathematical calculations of what should happen according to theory in each 
experiment and experimental proof thatit didso happen. Being apparently 
made up of a series of progress reports without a single clear summary, it is 
rather tedious reading, since the whole has to be read to follow the argument. 
It can be more readily followed if one first reads the briefer paper, ‘Effect of 
Cold Working on the Strength of Hollow Cylinders,"’ by F. c Langenberg, 
Transactions American Society for Steel Treating, Vol. 8, 1925, page 447. 

The process is of such importance in the manufacture of guns, and can 
obviaaey be applied to pressure vessels, so that those who are interested will 
be grateful for the great amount of detail and be willing to spend the time 
necessary to follow the author’s argument. 

The method of making big guns by auto-frettage is so logical that all 
modern arsenals are doubtless about equally advanced in knowledge of the 
process, so that the publication probably does not give the arsenals of other 
nations anything they did not know already. The publication would be of 
more value to the non-military reader if it had been written from a more 
ceantas petat of view, even at the loss of some of the detail.—H. W. Gillett 
(12j)- 


Calculation of the Rolls of Bending Machines. Réné& Titxin. Iron Age, 
Vol. 128, July 30, 1931, pages 315-318. 

Object is to design rolls which will have the least deformation. Gives 
method of calculating rolls of bending machines, where these rolls are sup- 
ported at the 2 ends and also at the center. Considers also deflection of the 
oll itself and effects of backing up. VSP(12}) 


Cleaning (12k) 


Cleaning of Metal. Pt. XI-XII. R. W. Mitrcueity. Metal Cleaning & 
Finishing, Vol. 2, Nov. 1930, pages 935-945; Dec. 1930, pages 1025-1031. 

Includes bibliography of 12 references. Compares the properties of vari- 
us detergent materials, and discusses value of colloidal properties in a clean- 
1g solution, optimum alkalinity range for fast cleaning, corrosion of metal 
veing cleaned, temperatures, systems of cleaning, handling methods, choice of 
ibricants, and value of prompt cleaning. MS8(12k) 


The Bullard Dunn Process of Cleaning. Fiorp T. Tartor. Metal Ine 
ustry, N. Y., Vol. 29, Sept. 1931, pages 394-395. 

This oe is carried out in a dilute solution of chlorides and sulphuric 
cid with Pb anodes and a current density of 60-77 amp./ft.2 Pb is plated 
it on the cleaned metal which is the cathode. PRK(12k) 


Polishing & Grinding (121) 


Material Alone Is Not the Determining Factor in Selecting Grinding 
Wheel. A. Rousseau. Grits & Grinds, Vol. 22, July 1931, pages 7-10. 

It is pointed out that the selection of a grinding wheel has to be made 
ccording to the material to be ground, the nature of the work to be done and 
1e physical properties of the material to be ground. The factors determin- 
ig the characteristics of a wheel are the abrasive (aluminum oxide or silicon 
irbide), the grain size, the grade (resistance of abrasive grains to pulling out 
rom the wheel), the structure (spacing of abrasive grains) and the bond. 

\n example designates the manner of making a selection. Ha(12l) 


Recent Developments in the Art of Roll Grinding. Luoyp A. Paine: 
irits & Grinds, Vol. 22, July 1931, pages 1-6. 

After a discussion of the requirements of the surface of rolls, a grinder 
made of ‘‘Crystolon’’ abrasive by the Norton Co. is described. This grinder 
has sufficient cutting ability to remove stock up to 0.003 in. and can also be 
ised to give a reflective finish with a hard, clean-bottomed surface. This 
ombination reduces the grinding time to less than half. Ha(12l) 


Grinding and Heat Treatment as a Cause of Cracks in Hardened Steels. 
om Sweerspr. Heat Treating & Forging, Vol. 17, Aug. 1931, pages 776- 
780. 

The effects of abusive heat treatment and abusive grinding are explained 
from tests made with a number of samples. See also Metals & Alloys, Vol. 2, 
Sept. 1930, page 738. Ha(12]) 


Form Grinding in Successive Operations. Wma. C. Brerz. American 
Machinist, Vol. 74, June 11, 1931, pages 901-902. 

Suggestions for economical grinding of forms in precision tool and die 
making. Ha(12l) 

Ball Burnishing Hardware. F. M. Benway. Metal Industry, N. Y., 
Vol. 29, Oct. 1931, page 438. 


High quality buffing is accomplished by rolling the pieces in barrels filled 
with special balls of various sizes PRK(121) 


Metal Polishing by Flexible Polishing Wheels. Epwin M. Baker & 
Georce E. Hotproox. Metal Industry, N. Y., Vol. 29, Aug. 1931, pages 
346-349; Sept. 1931, pages 388-389. 

_ Paper presented before The Electrochemical Society, Apr. 23-25, 1931. 
Using a small polishing machine it was shown that: with coarse grain 
abrasive, increasing the pressure between steel being polished and wheel, the 
cutting speed is cut proportionally, but the efficiency is decreased, the 
optimum pressure being 0.5-1 kg./cm. width of wheel; with fine grain abra- 
sive, increase in pressure above 0.5 kg./em. width of wheel has little effect 
on cutting speed with but slight decrease in efficiency. Closely sized grain 
are much more efficient but have same cutting speed as loosely sized grain. 
Top dressing on wheels with fine grain reduces cutting speed but does not 
affect efficiency, whereas, with coarse grain, efficiency is increased with only 
moderate decrease in cutting speed. PRK(12)) 


Metal Polishing. F. H. Hosss. Metal Industry, N. Y., Vol. 29, Sept 
1931, page 393. 


Practical observations on metal polishing are given. PRK(12)) 
_To Grind or Not to Grind. A. M. Hammonp. Modern Machire Shop, 
Vol. 4, July 1931, pages 28-32. 

The advantages over other finishing methods, for certain classes of work, 
of the face grinding machine are pointed out. First cost and up-keep may 
be frequently cheaper and a saving in material can often be effected. Hatl2)) 


The First Institute for Grinding Technique in a German Technical 
University and the Application of Grinding in Industry and Commerce. 
(Das_ erste Institut fiir Schleiftechnik an einer deutschen Hochschule und 
die Anwendung des Schleifens in Industrie und Gewerbe.) Manco. 
Oberflachentechnik, Vol. 7, Aug. 1930, pages 153-154. 

The importance of exact grinding in obtaining the accuracy in machining 
required in modern industry is pointed out and the often neglected technique 
of grinding is discussed. The Technical University of Braunschweig was 
the first to install a chair for this branch of metal working. A brief discussion 
of the development and application of grinding technique, application of 
natural and artificial grinding materials and the grinding wheel for precision 
work follows. a(121) 


Ball Burnishing Small Parts. Cart F. Weser. Metal Cleaning & 
Finishing, Vol. 2, Sept. 1930, pages 773-774. 

In burnishing before Ni plating, parts are placed in a horizontal barrel, 
rotating at 30 r.p.m., with enough sawdust to clean and prevent scratchin 
them. When clean, the parts are separated from the sawdust, immers 
in a boiling commercial cleaning solution for 15 mins., and rinsed in cold run- 
ning H:O0. They are then dipped in strong HCl for 5-10 mins. and rinsed 
again. They are next placed in the burnishing barrel with enough balls so 
that the contents come to within 4—6 ins. of the top of the barrel. About 200 
lbs. of balls are used in a barrel 2 ft. deep by ll ins.indiam. One-half gal. 
of soft soap is added and the barrel is fille with cold H:O. The barrel is 
rotated for 1!/2-15/, hr., after which, the contents are emptied into a sieve 
where the balls and parts are separate. The latter are rinsed, and then 
dried in sawdust. If they are to be plated immediately, they are cleaned 
and prepared for plating in the usual manner. After plating, the parts are 
immersed in @ storage tank containing soap solution. In burnishing, the 
same procedure is followed as in burnishing before plating, except that the 
barrel is rotated for 40-60 mins. Balls and barrels should be cleaned with a 
solution of NaCN. MS(121) 


Keeping Qualities of Abrasives. Henry R. Powpr. Metal 
& Finishing, Vol. 2, Dec. 1930, pages 1035-1037. 

Common abrasives lose their capillarity value, when contaminated with 
moisture, oil, and dust, thus causing a reduction of the efficiency of the abra- 
sive. A product has been developed which is no longer affected by absorp- 
tion of moisture, so that ordinary storage can be used for this kind of abrasive. 

MS(121) 

Stresses and Cracks in Hardened and Ground Steel. Geratp R. Bropny 
(General Electric Co.). Transactions American Society for Steel Treating, 
Vol. 18, 1930, pages 423-439. 

Paper presented before the Twelfth Annual Convention of the Society, 
Chicago, September 1930. Includes discussion, 7 references to the literature 
and is illustrated by 39 photographs of ground surfaces. The author de- 
scribes a method of detecting the location and intensity of stresses by acid 
etching. The larger the stresses the weaker the acid necessary to detect it. 
Moderate heating after quenching relieves quenching stresses and in like 
manner such heating after grinding relieves grinding stresses. Reheating 
ot precision parts to 300° F. after a rough grind followed by a very careful 
finish is recommended. WLC(12)) 


Increasing the Efficiency of Commercial Metal Polishing. E. M. Baxezr 
& G. E. Hotsproox. Monthly Review American Electroplaters’ Society, Vol. 
18, Apr. 1931, pages 22-32. 

An experimental Crag meses. arrangement is described with which the polish- 
ing process was to be investigated as to possibilities of higher efficiency be- 
cause it had been found from the examination of the dust collected near a 
polishing wheel that about 50% of it was simply the same polishing grain 
thrown off from the wheel before it had done any work. Some of the con- 


Cleaning 


clusions of the experiments were that coarse grain (No. 46), doubling the 
pressure between wheel and steel being polished, will approximately double 
the quantity of steel polished away and quadruple the wheel wear per ft.? of 


the steel polished. fith fine grain (No. 150) the increase of pressure in- 
fluences only slightly the quantity of polished-away steel and wheel wear. 
The use of Bm cm glue increases the wheel life for coarse grains, but not 
for finer grains. Closely sized grain is much more efficient than loosely 
sized grain. The characteristics of polishing glue, setting up polishing 
wheels, drying room conditions, the sizing of polishing grains are discussed. 
Ha(12)) 
Selecting the Proper Buffing and Polishing Compound. P. W. E tt- 
WANGER. Metal Cleaning & Finishing, Vol. 2, Nov. 1930, pages 955-956, 
960. 
General discussion of various factors influencing the selection of polishing 
and buffing compositions. MS8(121) 


Tests for Determining the Temperature of the Surface of a Cut Section in 
Grinding Through Steel. (Versuche sur Ermittlung der Schnittflachentem- 
peratur beim Durchschleifen von Stahl.) Sitvius Crisan. Das Werkzeug 
(supplement to Maschinenkonstrukteur- Betriebstechnik), Vol. 7, June 25, 
1931, pages 133-135. 

The grinding is done by means of slipping disks of 2.4—3.0 mm. thickness 
and 300 or 400 mm. diameter, at an average forward rate of 0.5 m./minute 
and a cutting rate (total velocity of the separate disks) of 80 m./second. It 
is thought that with this high rate of speed a sharp heating up of the cut 
surfaces will occur. This idea is refuted, however, by investigations which 
were carried out at the Institut fiir Werkzeugmaschinen-U ntersuchungen and 
by the skillful methods of Dr.-Ing. E. Sachsenberg of the Technische Hooh- 
schule at Dresden. MAB(12)) 


Influence of Handling on Abrasive Performance. Torrey ALLEN. 
Metal Cleaning & Finishing, Vol. 2, Sept. 1930, pages 769-770, 780. 

Strength of the union that can be made between the abrasive and the glue 
depends upon the capillarity of the grains. Contamination by grease, 
moisture and dust lowers the capillarity value, thus decreasing the strength 
of the bond. Gives directions for applying abrasive to wheel. MS8(12]) 


Sand Blasting (12n) 


Sand-Blast Abrasives. Witit1am Asuecrorr. Metallurgia, Vol. 4, 
Aug. 1931, page 122. 

Steel grit or shot has recently come into extensive use. The first cost of 
this material is higher than for sand, but the life is longer. Less dirt is 
formed with steel shot and the work has a cleaner surface. JLG(12n) 

The Wear-Proof Sand Blast Nozzle. (Die verschleissfeste Sandstrahl- 
diise.) U. Louse. Zeitschrift Verein deutscher Ingenieure, Vol. 75, Aug. 
29, 1931, pages 1107-1109. 

After a short discussion of the action of a sand blast and costs for the com- 


‘pressed air, a new nozzle made by Badische Maschinenfabrik, Durlach, is 


described. This nozzle consists of several parts of steel, while the actual 
nozzle, through which the sand is blown, is made of tungsten carbide of a 
hardness 9.5-9.8. Comparison with an ordinary nozzle of a chill casting 
shows a life of 510 hrs. for the new against 4 hrs. of the old. Ha(12n) 

Nozzle Dimensions and Most Advantageous Pressure of Sand Blast 
Blowers. (Diisenabmessungen und giinstigster Arbeitsdruck von Sand- 
strahigeblasen.) W. Kanmprer. Die Giesserei mit Giesserei- Zeitung, Vol. 
18, Aug. 14, 1931, pages 653-656. 

A number of diagrams show the interrelation of work required, number of 
nozzles, form of nozzles, length of jet for the 3 systems of sand movement by 
exhaustion, gravity and pressure. No general conclusions are given; the 
selection depends too much on the individual case. Ha(12n) 
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DETROIT 


Rocking Electric 
FURNACES 








Small (250 lb.) Detroit Electric Furnace 
Pouring Heat of Alloy Steel 


These furnaces manufactured in capacities from 
250 Ibs. per hour to 6000 lbs. per hour, offer 
unusual economy in the production of grey iron, 
malleable iron, alloy steel, or non-ferrous cast- 
ings showing the highest possible quality. The 
rocking action of the 


DETROIT ELECTRIC FURNACE 


insures complete homogeneity and uniformity, 
as well as physical characteristics of a highly 
superior character in the finished castings. 
Over 50 DETROIT ELECTRIC FURNACES 
are in use in melting or duplexing grey iron or 
alloy steel, and over 400 furnaces are in use in 
the non-ferrous foundries throughout the world. 


We will be pleased to send you complete infor- 
mation regarding these remarkable furnaces. 


DETROIT ELECTRIC 
FURNACE COMPANY 


827 West Elizabeth St. 
DETROIT MICHIGAN 
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FOUNDRY PRACTICES & APPLIANCES (22) 


On Low Carbon and High Silicon Semi-Steels. Masayasu Horrerrr. 
Proceedings of the World Engineering Congress, Tokyo, 1929, Vol. 34, Mining 
& Metallurgy, Part 2, page 125. 

_ The relation between the physical and mechanical! properties and the melt- 
ing conditions of cast iron melted in a cupola were investigated. It was 
found that in cast iron melted at a low temperature or rapidly melted at a 
high temperature, graphite arises in large flakes even with rapid cooling. 
On the contrary, when melted at a high temperature or slowly melted, fine 
graphite appears even with slow cooling. From these results, the author 
concluded that graphitization takes place independently of the rate of 
cooling. So, in order to produce a cast iron with uniform and excellent 
mechanical properties, low carbon and high silicon contents are desirable 

From these results the author proposed a theory of graphitization in 
foundry work: In cupola operations, some atomic carbon or its nucleus exists 
in the equilibrium such as FesC = C + 3Fe in the melt, its amount depending 
upon the conditions in the molten state. The graphitization depends on the 
distribution of the graphite nucleus before solidification. That is, in low 
temperature or rapid melting, graphite arises in large flakes, since much 
nucleus is present, but semi-steel containing less carbon is produced in 
high temperature and hence the fine graphite arises. 

The author determined the compositions of low carbon and high silicon 
semi-steels having excellent mechanical properties and uniform structure, as 
follows: Total C 2.5 to 2.8%, Si 3.0 to 2.0%, Mn 1.0 to 2.0%, P and § a 
trace Those of such compositions were named ‘‘H Semi-Steels’’ by him. 

TS(22) 


The Diagnostician in the Foundry. (Der Diagnostiker in der Giesserei. 
H. HERTLEIN. Giesserei mit Die Giesserei-Zeitung, Vol. 18, Sept. 4, 1931, 
pages 715-716. 

For economy in the foundry, the use of a diagnostician is recommended 
This is an apeeeaten for recording periods of operation of machines; in this 
case, for molding machines for quantity production. It is illustrated as used 
in a certain molding process. Ha(22) 


Molding of Some Oval Shapes by Template. (Schablonieren ovaler For- 
men.) K. HorrmMann. Die Giesserei mit Giesserei-Zeitung, Vol. 18, Sept 
4, 1931, pages 710-712. 

The usefulness of the elliptic compass in molding oval shapes is noted and a 
construction is described. Ha(22) 


Advantages and Inconveniences of Different Methods for the Production 
of Cast Steel. (Avantages et inconvénients des différents procédés employés 
a la fabrication de l’acier dans les fonderies d’acier.) J. DescHamps 
Congrés International des Mines, de la Métallurgie et de la Géologie appliqué: 
Section de Métallurgie, 6th session, Liege, June 1930, pages 763-765. 

Very brief generalities. HWG(22) 


Molding Sand Tests for Foundry Control. (Application des essais de 
sable a la fonderie dans le but d’en assurer le contréle.) H. W. Dierer: 
Congres International des Mines ,de la Métallurgie et de la Géologie appliqué¢ 
Section de Métallurgie, 6th session, Liege, June 1930, pages 917-922. 

American Foundrymen’s Association exchange paper. Résumé of A.F.A 


sand tests, their application and utility. HWG (22) 
Present Methods of Test and Control of Molding Sand. (Les méthodes 
actuelles d’essai et de contréle des sables de moulage.) A. Detnus: 


Congrés International des Mines, de la Métallurgie et de la Géologie appliqué 
Section de Métallurgie, 6th session, Liege, June 1930, pages 923-930. 1 
figures, 10 references. 

A résumé, chiefly of information available in English. HWG(22 


Australian Steel-Foundry Practice. D.Ciarx. Foundry Trade Journa 
Vol. 43, Aug. 28, 1930, pages 145-147, 149. 

Historical remarks on the development of the steel industry in Australi 
are given first. The Bessemer process which was at first in use generally i 
being replaced by the electric furnace. The importance of pouring tempera 
ture, sources of molding sands and their properties, their influence on foundry 
practice are discussed with particular reference to Australian — 

a(22) 


The Fundamentals of Brass Foundry Practice. Part 27. R. R. CLarx: 
Metal Industry, N. Y., Vol. 29, Sept. 1931, pages 384-385. 

A description is given of the factors controlling melting and casting, a 
example being given of Cu: Sn: Zn::88:10:2. The methods of casti: 
test bars, including ‘“Government Bar”’ are included. PRK(22) 


Some Practical Ideas on Drying. (Quelques données pratiques sur |’étu 
vage.) A. Desar. Congrés International des Mines, de la Métallurgie et d: 
la Géologie appliquée, Section de Métallurgie, 6th session, Liege, June 1930 
pages 931-933 

Brief statement of principles of drying that might be applied in drying 
foundry molds and cores. HWG(22) 


Calculations for Molding in the Foundry. Harry W. Digerertr. Met 
Industry, N. Y., Vol. 29, Sept. 1931, pages 380-382. 

Based upon results obtained from many years of experimental gating, etc., 
formula are given for calculating pouring time, effective sprue height, size of 
sprue, area of choke and thickness of gate. PRK(22) 


Vibrating Molding Machines. (Press-wende-Riittelformaschine und 
Stiftabheberiittler.) ®. Nieru. Die Giesserei mit Giesserei- Zeitung, Vol. 18, 
Aug. 28, 1931, pages 685-686. 

A brief description of 2 types of molding machines one of which has found 
fairly wide use in America but is still new for Continental practice. 


Ha(22) 


Casting Practice in the Dutch East Indies. (Het Gieterijbedriif in Indié. 
B. F. Maausté. De Gieterij, Vol. 5, July 1931, pages 87-88. 

Description of the wax process as practiced up to the present day on the 
island of Java. HS8v K(22) 


Factors Influencing the Chilling Properties of Cast Iron. (Les facteurs 
qui influencent les propriétés trempantes des fontes.) A. L. Norsury 
Congrés International des Mines, de la Métallurgie et de la Géologie appliquée, 
Section de Métallurgie, 6th session, Liege, June 1930, pages 811-814. 5 
figures. 

General discussion of effect of superheating, repeated remelting and 
addition of steel, as means of dissolving the graphite, of effect of graphitizing 
elements and of rate of cooling. The article is less complete than other 
articles by Norbury that are in English. See also Metals & Alloys, Vol. 2, 


June 1931, page 122. HWG(22) 


Effect of Excessive Atmospheric Moisture in Cupola Blast. Nem A 
Moore. Transactions & Bulletin American Foundrymen's Association, 
Vol. 2, Sept. 1931, pages 275-296. 

The relation of O content of the iron to the moisture in the cupola blast is 
discussed. No data is given, though the author believes the fluidity of cast 
iron is influenced by the O content of the iron; and that excessive atmos- 

heric moisture in the blast increases the tendency of the cast iron to chill. 
Bee also Metals & Alloys, Vol. 2, Aug. 1931, page 150. CHL(22) 








Iron and Steel Foundry Practice. 
Vol. 4, Aug. 1931, pages 119-121. 

Discussion of advantages and disadvantages of Bessemer, open-hearth and 
electric furnaces for making steel for casting. JLG(22) 


Sands and Sand Testing. J.G.A.Sxer,t. Foundry Trade Journal, Vol. 
45, July 23, 1931, pages 53-57, 58; Aug. 6, 1931, pages 86-90; Metal Indus- 
try, London, Vol. 38, June 26, 1931, pages 645-646. 

A paper read before the Birmingham Convention of British Foundrymen, 
dealing with research work on raw molding sands typical of those in which 
90% of iron and non-ferrous castings are made. & fist of the experiments 
which have been carried out on each sand is given, ro well as a description of 
methods and apparatus used for testing the mechanical constitution, 
strength, permeability and refractoriness of the sands. The author con- 
cludes: ay Every sand has a definite moisture content at which it is strong- 
est in the green-sand condition. This moisture content is not so great as that 
required to give the strongest sand after drying. (2) Molding sands are 
generally most permeable when they contain the moisture content at which 
they are strongest in the green condition. (3) Ramming increases strength 
and decreases permeability, while efficient milling increases strength but does 
not decrease permeabilit (4) The permeability of a molding sand is 
largely governed by the silt content, the materia! coarser than the bonding 
material but less than the coarse sand grains. (5) Thestrength of a molding 
sand is increased about 20 times by drying. (6) The bonding material is the 
least refractory constituent of a molding sand, and, other things being equal, 
the greater the percentage of bonding material, the less refractory the sand. 
(7) Milling, among other considerations, improves the surface of castings. 
The paper is accompanied by 3 photographs and 3 diagrams. OWE(22) 


Part VIII. Ben SHaw. Metallurgia, 


The Brass ey in America. 
W. Romanorr & C THIEME. 
pages 332-334. 

A general discussion of casting brass from new metals or from brass ingots. 
Tests of the mechanical properties did not show any deciding difference. 
This proved that the prejudice, frequently found against the ingot method, 
is not justified. Ha(22) 


Method for Compacting Moiding Sand in Molding Devices with Direct 
Action of Compressed Air on the Molding Materials. (Verfahren zum Ver- 
dichten von Formsand in Formeinrichtungen bei direkter Einwirkung von 
Pressluft auf die Formstoffe.) Friepr. Routrr. Die Giesserei mit Giesserei- 
Zeitung, Vol. 18, Sept. 4, 1931, pages 712-714. 

A few devices which constitute cheap and simple means for economical 
working are described. Core making and green core molding are especially 
considered. Ha(22) 


(La fonderie de laiton en Amerigue.) 
Cuivre & Laiton, Vol. 4, July 30, 1931, 


Automatic Sand Plants. E. V. Roncpwray. 
15, Aug. 27, 1931, pages 133-138. 

A paper presented before the Lancashire branch of the Institute of British 
Foundrymen which deals with the problem of mechanizing foundries and the 
lesign of continuous-casting plants. The paper is accompanied by 17 
llustrations of various devices which have been found of value in this con- 
nection and 3 diagrams showing the effects of milling on the different sand 
characteristics. Reference is made to various types of sand elevators, 
methods of preparing sand for the foundry, methods of removing sand from 
the storage bins, and arrangements for reconditioning sand for use in the 

vuundry. A description is given of hopper- and conveyor-delivery systems. 
Space is devoted to the discussion of the paper. OWE(22) 


Nickel Cast Iron. (Fontes au nickel, études et applications récentes.) 
F. Renaup. Congrés International des Mines, de la Métallurgie et de la 
iéologie appliquée, Section de Métallurgie, 6th session, Liege, June 1930, pages 
319-830. 9 figures; Metallbérse, Vol. 20, Aug. 23, 1930, page 1884. 

Arésumé. The information contained is taken largely from other publica- 
tions especially those in English by Coyle, and from French publications by 
Ballay and others. HWG+WHB(22) 


Foundry Trade Journal, Vol. 


High Grade Light Metal Castings from Secondary or Virgin Metal? 
Hochwertiger Leichtmetaliguss aus Alt-oder Neumetall?) H. Réuria. 
Vetallwirtschaft, Vol. 10, July 17, 1931, pages 581-582; Aluminium, Haus- 
eitschrift V. A. W. Erftwerk, Vol. 3, July-Aug. 1931, pages 295-298. 

Three lots of Al alloy remelt purchased from a first class dealer were 
inalyzed and 3 lots of alloy were made up of virgin metals, containing the 
ame percentage of Cu and Zn as the remelts, but less Si, Fe and other im- 
purities. The 6 lots were cast into test bars in sand and chill molds. The 
yield point and Brinell hardness were almost the same, the tensile strength 
and ps ongation of the virgin metals were slightly better, and the impact 
strength and endurance limit were much better. Reasons given are the 
porosity of the remelt heats, the presence of the brittle, needle shaped con- 
stituent AlsFe and of oxides and nitrides, and a generally less uniform prod- 
ict. In spite of the improvement in the secondary metal situation, virgin 
metal should be used where high dynamic stresses are encountered 

CEM + Ha(22) 


Contributions to the a of the Shaking Process. 
Kenntnis des masevergnnges) Ropexnevser & R. Waite. Die Gies- 
serei mit Giesserei- Zeitung, Vol. is July 24, 1931, pages 593-596. 

The conditions for compressing and tightening the sand in the mold are 
discussed and tests in the laboratory are described. These tests to elucidate 
the process were made under conditions closely approaching conditions in 
the foundry. Ha(22) 


(Beitrage zur 


The Utilization of Brass Sheet-Cuttings and Chippings in the Foundry. 
Die Verwertung von Messingblechabschnitten und -spahnen in der Gies- 

serei.) E. T. Ricnarps. Die Giesseret mit Giesserei- Zeitung, Vol. 18, July 
10, 1931, pages 558-561. 

The present great competition compels the utilization of a certain amount 
of scrap together with new metal. onsidering that the brasses which are 
used commercially are usually standardized, the use of sheet cuttings is 
especially recommend as most economical. The preparation of the scrap 
for the foundry, drying, freeing of oil, briquetting, etc., is discussed. This 
preparation depends, to a certain extent, on the kind of furnace used for 
melting. Ha(22 


The Suitability of Different Oils as Core-Binding Material. (Ueber die 
Eignung verschiedener Oele als Kernbindemittel.) H. Nipper & K. 
KREKELER. Die Giesserei mit Giesserei- Zeitung, Vol. 18, May 1, 1931, pages 
353-357. 

Tests are described to determine the permeability, strength, structure of 
oil-sand cores as a function of the addition of oil, duration of baking and 
ny temperature and of humidity, and the influence which these factors 
have on Be uality of the casting and its surface. Six different binding oils 
were used Raw linseed oil has proved to be better than other binders 
recently developed. Ha(22) 


Respiratory Protection in Foundries. (Atemschutz in Giesserein.) O. 
Neuss. Die Giesserei mit Giesserei- Zeitung, Vol. 18, May 29, 1931, page 442. 

A few protective devices (masks) against carbon monoxide, Pb and Zn 
vapors are described Ha(22) 
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FURNACES & FUELS (23) 


Investigations of the Combustion in Industrial Furnaces. (Untersuch- 
ungen zur Kenntnis der Verbrennungs vorginge in technischen Gasfeuer- 
ungen.) R. Piston. Archiv fiir Eisenhiittenwesen, Vol. 4, June 1931, 
pages 565-577. 

Report 151 of the Committee on Heat of the Verein deutscher Hisen- 
hiittenleute. Includes discussion. In burning coke oven gas with de- 
ficient air supply, the composition of the unburnt waste gases varies with 
the amount of air deficiency. With deficient air supply, the H content of 
the waste gases surpasses that of the coke oven gas, but decreases with 
increasing air. The content of CO reaches a maximum at half the 
theoretical air volume. The amount of H of the flame and of the waste gases 
is practically the same. The intimate mixture of gas and air and the air 
volume determine the length of the flame. A formula is developed to calcu- 
late the theoretical combustion temperature. GN(23) 


Powdered Coal in Steel Forging Plants. Wma. Ciirrorp Reurvuss. Heat 
Treating & Forging, Vol. 16, Nov. 1930, pages 1447-1449, 1451. 

A general discussion of powdered coal systems and the burning arrange- 
ments in furnaces. A particular example is described. Ha(23) 


The Gas Producer. III. Conduction of Gas Producers Fuel Tests. 
Joun W. Romic. American Gas Journal, Vol. 134, Jan. 1931, pages 54-55. 
Describes the Orsat apparatus and tells how the following solutions are 
made for the apparatus: ammoniacal cuprous chloride solution, potassium 
hydrate solution, potassium pyrogallate solution, waste gas and producer gas. 


MAB(23) 


Industrial Electric Heating. XVI. Heating and Cooling of Metals. 
N. R. Stansex (General Electric Co.) & 8. L. Hoyt (A. O. Smith Corp.). 
General Electric Review, Vol. 34, Oct. 1931, pages 573-579. 

This installment deals with the basic property of allotropic transformation 
in consideration of the relations of the engineering properties of metals. 
When a C-steel is heated through its critical range, 2 changes taking place are: 
(1) the body-centered cubic lattice is transformed and (2) C forms a solid 
solution (austenite) with y iron by inclusion of the C in the space lattice of 
the y iron crystalline structure. 3 purposes of such heating are: (a) strain 
relief, (b) diffusion of the C through the mass of the metal, and (c) recrystal- 
lation, i. e., grain refinement. The cooling of C-, eutectoid- and hyper- 
eutectoid steels is discussed. Numerous curves and photomicrographs are 
shown. W HB(23) 


Powdered Coal in German Malleable Foundries. (L’emploi du charbon 
pulvérisé dans les fonderies Allemandes de malléable.) R. Srorz. Con- 
grés International des Mines, de la Métallurgie et de la Géologie appliquée, 
Section de Métallurgie, 6th session, Liege, June 1930, pages 889-902. 32 
figures 

The Brackelsberg rotating, and the Wirges oscillating furnaces are de- 
scribed and illustrated, as are reverberatory type furnaces, all fired with 
powdered coal. Annealing furnaces similarly fired are also described. The 
pulverizing equipment and the burners are shown. Considerable economic 
advantage is claimed for all these. Use of the Brackelsberg furnace is in- 
creasing. It gives malleable averaging 63,000 lbs./in.? tensile strength, 19% 


elongation in 2!/2 in. HWG(23) 
Water Cooled Skids in Rolling Mill Furnaces. (Wassergekiihlte Gleit- 
schienen und Stiitzen in Stosségen. A. Sprencer. Stahl und Eisen, Vol. 


51, July 30, 1931, pages 961-965 

The article describes new constructions and arrangements of water cooled 
skids of rolling mill furnaces that offer remarkable advantages in comparison 
with previous types of water cooled skids. GN(23) 


Electric Annealing Furnaces in the Metal-Working Industries. (Elek- 
trische Gliihéfen in der metallverarbeitenden Industrie.) Aur. ScHav. 
Siemens- Zeitschrift, Vol. 11, Apr. 1931, pages 209-218. 

The advantages of electrically (resistance) heated annealing furnaces, as 
shown by several examples, are discussed. The principal requirement of a 
furnace is that it must be so constructed, charged or controlled that in all 
sections of the furnace the difference between heat supplied, and externally 
and internally absorbed, is as equal as possible. If this condition is fulfilled, 
electric heating facilitates greater uniformity of temperature than any other 
heating method Examples given are a soaking pit for ingots up to 20 t. 
heated by a 3-phase 500 volt current, 350 K.W consumption; several furnaces 
for small parts, 1000° C., 250 to 350 K.Wh/t. consumption; for refining of 
steel, wheel tires for railroad cars, annealing of sheets, 140 K.W; hardening 
furnace for sickles, 800° to 900° C., 70 K.W; bare annealing of copper wire 
with water vapor as protective atmosphere, daily output of 15 to 20 t. of 
wire, 60 K.W. Ha(23) 


Modern Gas Producer Practice. F. Jonnstone Taytor. Iron & Steel 
Industry & British Foundryman, Vol, 4, Mar. 1931, pages 191-193; Apr. 
1931, pages 239-244; June 1931, pages 302-304; July 1931, pages 339-342; 
Aug. 1931, pages 371-374; Sept. 1931, pages 405-406, 409. 

A comprehensive survey of the present position in regard to gas producer 
practice. The characteristics of various types of producers and accessory 
equipment are described in detail. The uses and production of producer gas 
are dealt with briefly. CHL(23) 


Heat Balance for Rotary Forging Furnaces. Tuero. F. Scutturne. Heat 
Treating & Forging, Vol. 16, Oct. 1930, pages 1317-1318, 1321; Nov. 1930, 
pages 1452-1454. 

See Metals & Alloys, Vol. 2, Feb. 1931, page 49. Ha(23) 


Annealing Copper and Its Alloys in Electric Furnaces. (Elektrisches 
Gliihen von Kupfer und seinen Legierungen.) FE. Fr. Russ. Metallwirt- 
schaft, Vol. 10, June 19, 1931, pages 495-500; June 26, 1931, pages 513-518. 

The comparative efficiency of coke, gas and electric furnaces is compared. 
A table shows the K.W. hours required to heat various metals to various 
temperatures. Heating units of Cr-Ni-Fe alloys are used in electric furnaces. 
Their advantages include absence of products of combustion, almost neutral! 
atmosphere, easy ayn oon control and uniform heating. They can be 
placed in the shop wherever needed. Different types are (1) Muffle fur- 
naces, for sheets, wire and billets. There is a loss of heat at the door in this 
type. (2) Long annealing furnaces, for bars, tubes and shapes loaded on 
buggies. (3) Continuous billet furnaces for bolts and billets of brass, Cu 
and nickel silver, with horizontal or inclined bottoms. The charge is pushed 
through by hand. Side doors are sometimes used to prevent heat loss. 
(4) Conveyor furnaces, for coiled strip. Good heat control resulting in close 
control of Lendneee and grain size is obtained in this type and the operating 
cost is low. Examples including dimensions and construction details and 
current consumption are given. A strip annealing furnace can be combined 
with a quenching tank, acid dip, rinsing tank, drying oven and coiling device, 
all using the same continuous conveyor. (5) Rotary furnaces, for small 
parts, consisting of a drum rotating on rollers or a circular furnace, the hearth 
of which rotates on rollers. (6) Bright annealing furnaces, air tight pot 
furnaces with a double top for a seal. The air in the pot is displaced by a 
neutral gas to prevent oxidation of the charge and the charge must be left in 
the furnace after annealing until cool. Large charges are desirable. 

CEM(23) 
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The Design and Operation of Open-Hearth Furnaces. Part II. C. W. 
Veacu (The Bettendorf Co.). Rolling Mill Journal, Vol. 5, Feb. 1930, 
pages 91-94, 106. 

Describes design and construction of the various parts of the open-hearth 
furnace and discusses the engineering principles concerned in the design of 
foundations, insulation, walls and roof with methods for meeting exacting 
conditions of service. IN(23 

Development of Steel Mill Furnaces with Remote Gas Supply. (Entwick- 
lung der Feuerungen in Eisenwerken unter den Einfluss der Ferngasver- 
sorgung.) P. RaerintANpDER. Archiv fiir Eisenhiittenwesen, Vol. 4, May 
1931, pages 513-531; Stahl und Eisen, Vol. 51, June 18, 1931, pages 767-769. 

Report No. 150 of the Warmestelle of the Verein deutscher Kisenhitten- 
leute. Construction, capacity and operation of a great variety of steel mill 
furnaces with remote gas supply are described; the results of tests are tabu- 
lated. It must be decided, in every individual case, if the rebuilding of 
furnaces for remote gas supply or the new construction of furnaces with 
remote gas supply is economical. The introduction of gas in forging 
plants offers great advantages for heat efficiency, since the use of gas is 
especially applicable to furnaces with high temperatures. Due considera- 
tion must be given in this case to the scaling proposition. The in- 
creased scaling in gas fired forging furnaces retarded the introduction of 
such furnaces. It can, however, be stated that proper design and 
control of such furnaces keeps the scaling within reasonable limits. The 
type of scale varies with the furnace atmosphere, whether ordinary or reduc- 
ing. A neutral or slightly oxidizing atmosphere seems to be more favorable. 
In introducing gas heating in annealing furnaces, the temperature control is 
of particular importance. Three different types of temperature controllers 
are described. The largest part of the paper deals with the efficiency of 
heating with coal gas supply. Though it is found in comparing the cost 
of the heat unit of various fuels, that the cost of coke oven gas is relatively 
high, it shows the lowest heat loss by waste gases. Under certain condi- 
tions of tuel price, heat value and air excess, diagrams of degree of efficiency, 
cost of heat unit and quantity of fuel are designated per 1 m.* of dried gas. 
The following table shows the difference of efficiency: 


Type of fuel Lower heat Air excess Efficiency 
value kg./cal. 

Coke oven gas 4000 kgecal./m.* 10% 53% 

Oil 9500 kgeal./kg. 20% 53% 

Producer gas 1300 kgeal./m.* 10% 42% 

Coal 7000 kgcal./kg. 70 34% 


oO ‘ 

In comparing the cost of 1000 heat units utilized in the furnace, the heat in 
coke oven gas is more expensive at low temperatures than in the case of coal or 
producer gas. At high temperatures, the economy is reversed. The higher 
capacity per unit of area and the easier control of the gas fired furnace offers 
a further saving of heat. Furthermore, the advantages of operation of gas 
fired furnaces are pointed out. Numerous calculations of economy for 
various mull furnaces are included in the paper. GN(23) 

Principles and Some Practical Applications of Electric Furnaces with 
Atmospheric Control. A. N. Orrs (General Electric Co.). Jron & Steel 
Engineer, Vol. 8, Aug. 1931, pages 352-359. 

Includes discussion. Methods of obtaining low cost H for furnace atmos 
pheres are discussed. If comparatively large amounts are wanted, the 
“‘Electrolene’’ producer offers the cheapest means ot obtaining a gas high in 
H content. Electrolene consists of about 75% Hs and 20% CO and is 
obtained by cracking any available hydrocarbon gas in the presence of 
steam. Dissociated ammonia is also a convenient and relatively inexpensive 
source of H. For bright annealing, the gases used must be purified trom al 
traces of O, water vapor and 8. Several types of hood, pit, tunnel an 
elevator furnaces for bright annealing and copper brazing are illustrated and 
discussed. Considerable saving in time and cost of heating are realized wit! 
electric furnaces for strip annealing as compared with the old methods. 

WHK(23) 

Soaking Pits Operate without Checkers. J. B. Nwaupwy. Steel, Vol. 89, 
Aug. 27, 1931, pages 31-32. 

Describes a new type of soaking pit in which the checkers have been re 
placed by refractory tile recuperators or metallic air preheaters. The inter- 
mittent reversal of firing and draft has been supplanted by the one-way 
system in which the gases are fired continuously through a port at the top of 
the pit and taken out continuously at the bottom of the pit in the same wall! 
with the firing port. Gas is used as fuel and hot air from the recuperator is 
supplied to the burner. The temperature of the soaking pit is maintained 
at from 2300° to 2400° F. by the waste gases which leave the pit at abou 
2200° F. Ha(23) 

A Study of the Influence of Certain Physical and Chemical Factors on the 
Operation of the Blast Furnace. (Btude de l’Influence de Certains 
Facteurs Physiques et Chimique sur la March des Hauts Fourneaux. 
ARMAND Perers. Chimie et Industrie, Vol. 25, June 1931, pages 1327-1338. 

The author shows how the consumption of coke may be decreased a in- 
creasing the indirect reduction. The action of the gas from the blast 
furnace on the oxides of Fe is discussed, as well as the agents which 
favor indirect reduction, the combustion which takes place in the crucible, 
and the amount of coke used (in lbs.). MAB(23) 

The Propagation of Combustion in Powdered Coal. H. E. Newaut & 
F. 8. Stnnatrr. Great Britain Safety in Mines Research Board Paper No. 63, 
1930, 58 pages. 

The ieemnes of preoxidation of the coal on the time of propagation was 
examined by heating the coal for certain periods of time in air at the tempera- 
tures of 100°, 150° and 200° C. This treatment caused an increase in the 
time required for the zone of combustion to travel through a definite length 
of a train of the dust. .The increase in time was marked in the early stages 
of oxidation. Finally a state.of oxidation was reached when the combustion 
could no longer be initiated in the coal. Different coals showed marked 
differences as regards the increase in time and in the duration of oxidation 
required to bring about cessation of propagation. The effect on = 
the coal in nitrogen has been studied and it was found that preheating at 
temperatures from 100° to 300° C. increases the time of propagation. From 
300° to 400° C., the time decreases initially, but prolonged heating in N 
causes an increase in the time of combustion. An increase in the O per- 
centage above that of normal air decreased the time, and a reduction of the O 

ercentage caused an increase in the time of propagation. There was, 
Pretty no exact relationship between the O content and the rate of com- 
bustion. The lowest percentage of O in the atmosphere in which the coal 
would burn varied with different coals, but the minimum recorded was 
14.0%. The addition of small amounts of inorganic substances in the 
majority of cases decreased the time of propagation. Potassium and sodium 
salts, particularly the hydroxides, were effective in decreasing the time, the 
carbonates and iron salts acted in a lesser degree. Ammonium chloride and 
hydrochloric and sulphuric acids increased the time of propagation. It was 
eheeveed that hydrogen cyanide was one of the gaseous products of com- 
bustion and a brief study was made of the conditions under which it 1s pro- 
duced during the propagation of a zone of combustion. The temperature 
attained in the center of a cone of coal cums combustion was controlled by 
varing the rate of excess air to the coal and the amount of hydrogen cyanide 
produced at various temperatures was determined. The maximum amount 
which could be obtained was 0.1% by weight of the coal. No hydrogen 
cyanide was found at poe ry ta lower than 300° C., and in certain coals 
only a trace was present when temperatures of 450° to 480° C. were reached. 
The experiments show that the composition of the oxidation product pro- 
duced from any coal is constant and ~ amnome of the rate of ree of 
the zone of combustion through the coal. AT(23) 














REFRACTORIES & FURNACE MATERIALS (24) 


The Passage of Gas Thro the Walls of Pyrometer Protection Tubes 
at High Temperatures. Wma. F. Roxser. Bureau of Standards Journal of 
Research, Vol. 7, Sept. 1931, pages 485-494; Bureau of Standards Research 


ro No. 354 
he results of the measurements of the rate of passage of air through 36 
tubes of refractory porcelain, both glazed and unglazed, (i different classes) 
2 of fused silica, 1 of pyrex glass, 2 of alundum and 15 of metal are given for 
various temperatures which the tubes would withstand without noticeable 
deformation. The tests indicate that the very refractory porcelain tubes 
(often referred to as sillimanite or mullite) are decidedly superior to the older 
porcelain tubes, both in refractoriness and gas tightness. The results indi- 
cate that tubes of calorized wrought iron are more gas tight than those of 
other metals at the higher temperatures. Nickel-chromium tubes, in 
general, were more gas tight than those of other alloys. The tests also 
showed that it was possible to maintain pressures of less than 0.001 mm. of 
Hg in a refractory porcelain tube at 1400° C. by the use of an ordinary 
laboratory type mercury vapor pump. Methods of testing are described 
and a very brief discussion given of the processes by which air may pass 
through the tube walls. No attempt has been made to correlate the data 
reported in this paper with data obtained by other observers, since measure- 
ments have not been made under similar conditions. Most of the data 
reported have been on the passage of gases through glass, silica and metals. 
No data have been found on the passage of air through solids or on the pas- 
sages of gases through poroclain. WAT(24) 


Some of the Newer Uses for Silicon Carbide. CHuartes McMu.tuen. 
Metal Industry, London, Vol. 39, July 10, 1931, pages 35-36. 

Besides being used as an abrasive, silicon carbide finds use as a refractory 
and as resistance for heating elements in electric furnaces and therapeutic 
lamps, resistance in radio circuits and even as lightning arrestor for it be- 
comes a conductor at high voltages. See Metals & Alloys, Vol. 2, Aug. 1931, 
page 152. PRK(24) 


Recuperator Theory. (Contribution a la théorie des récupérateurs alter- 
natifs.) L.Turpaupier. Congrés International des Mines, dela Métallurgie 
et de ar appliquée, Section de Métallurgie, 6th session Liege, June 1930, 
pages 73-86. 

Mathematical. Includes discussion. HWG(24) 

The Behavior of Refractory Linings in Furnaces of the Iron and Metal 
Foundry. (Ueber das Verhalten feuerfester Ausmauerungen in Oefen der 
Eisen- und Metallgiesserei.) F. Nimspiinae. Die Giesserei mit Giesserei- 
Zeitung, Vol. 18, Feb. 13, 1931, pages 144-146. 

A discussion of the properties of a refractory material shows that the suit- 
ability of a brick cannot be judged on the basis of any one individual test. 
Che mutual relations between change of temperature and attack of slag, and 
between high temperatures and temperature change are of much greater im- 
portance. These relations cannot easily be determined by a single test. 
Many failures can be traced to insufficient consideration of these ee ers 

a(24) 

The Possibility of Andalusite as a Refractory. Frank H. Ruippue. 
Vetal Industry, London, Vol. 38, June 5, 1931, pages 571-572. 

Paper presented before the Electrochemical Society at Birmingham, Ala., 
Apr. 1931. See Metals & Alloys, Vol. 2, Sept. 1931, page 190. PRK(24) 


Sillimanite Minerals as Refractories. F. H. Rippie. Brick & Clay 
Record, Vol. 79, Aug. 11, 1931, pages 130, 132, 134, 138. 

This paper gives a review of the recent development of natural and syn- 
hetie refractories and the tests made with them. The natural deposits, 
rocess of preparation, bonding materials and tests made are described. 
seven references are cited. Ha(24) 


Refractories and Their Uses. P. F. THompson (University of Mel- 
pourne). Chemical Engineering & Mining Review, Vol. 23, Sept. 5, 1931, 
pages 455-459. 

An abstract. Refractories are discussed from the standpoints of: changes 
indergone during heating alone, reactions between grains and bond during 
1eating, changes on cooling, reactions with substances being treated and 
testing of them. WHB(24) 


Electric Furnace Production of High-Heat-Duty Refractories. Frep W. 
SCHROEDER (Corhart Refractories Company). Industrial & Engineering 
Chemistry, Vol. 23, Feb. 1931, pages 124-126. 

Herein are described the making of molds, preparation of the batch, melt- 
ing, casting and annealing, properties and uses of refractories. Blocks as 
large as 18 X 18 X 48 ins. can be cast satisfactorily. Electric furnace re- 
fractories find application also in metallurgical equipment such as forging 
furnaces. MEH(24) 


GASES IN METALS (25) 


Melting and Solidification Points of Silver Copper Alloys Containing 
Oxygen. (Uber Schmelz- und he sauerstoffhaltiger 
Silber-Kupferlegierungen.) H. Moser & K. W. Fréuatics. Metallwirt- 
schaft, Vol. 10, July 3, 1931, pages 533-535. 

Contains 8 references. Ag-Cu alloys used for silverware easily absorb O 
with the formation of CuxO when molten which is objectionable in later 
rolling, forging and polishing operations. The system Ag-Cu-Cuw0 was 
investinanell thermally and mah gore & The alloys were melted under 
N in hard porcelain crucibles and heated to 1240° to insure equilibrium. 
Preliminary tests showed that CusO was soluble in a 1:1 Ag-Cu alloy at its 
melting point up to at least 27%. With 1% CusO the melting point of Ag- 
Cu alloys is raised. The maximum increase is 43-48° at 80% Ag, 850° 
against 802-807°. Ag, Cu and CusO each form a binary eutectic with the 
other. The ternary eutectic was found to contain 0.7-0.8% Cw0, 66.5% 
Ag and 32.8% Cu with a melting point of 776°. The binary eutectic con- 
tains 71.6% Ag and 28.4% Cu and melts at 779°. If a small amount of 
Cw0 is added to this binary eutectic considerable quantities of primary Ag 
separate on cooling. If CusO in the ternary eutectic is replaced by Cu, Cu 
separates. This is illustrated with photomicrographs and cooling curves. 
In the eutectic CusO is present in the form of small rounded granules, but if an 
excess is present it segregates into long dendrites. CEM(25) 


Gray Iron and Other Metals Are Affected by Gas. E. Prwowarsxyr. 
Foundry, Vol. 59, Aug. 15, 1931, pages 48-50, 53-54. 

Metals and alloys take up certain gases in liquid and also in solid states. 
According to Sieverts, the solubility, m, of H in Fe in relation to pressure 
(p in atmospheres) by the constant temperature, the relationship: m = 


¢ ve where ¢ is a constant. Hydrides of Fe have not been confirmed 
metallographically but nitrides of Fe and accompanying elements have been 
observed many times. O is present in liquid Fe often as FeO or combined 
with other elements found with Fe. CO and CO:, which escape during 
solidification and which are the cause of porosity and blow-holes, owe their 
origin to reaction between the metallic oxides present and the C. Deoxi- 
dation with C in vacuum leads to complete removal of O: Complete deoxi- 
dation is not possible as long as slag exhibits free and dissolved oxides. Cast 
Fe melted hot oars uires end treatment with Si, Al, Ti or V_ to obtain 
dense castings free from blow-holes. Contains several graphs and tables. 


VSP(25) 


The Influence of Oxygen on the Work of Technical Silver Copper 
Alloys. (Der Einfluss des Sauerstoffs auf die Verarbeitbarkeit der tech- 
alechen Silber-Kupfer-Legierungen.) E. Raus. Metallwirtschaft, Vol. 10, 
Oct. 2, 1931, pages 769--773. 

Seven references. Cu:O is detrimental to Ag-Cu alloys because it coalesces 
readily and is very hard and brittle. The hardness makes working more 
difficult as CusO will not flow. During forging the cast bars are brittle and 
crack if they contain CusxO, which sometimes forms dendrites. During 
rolling, sheets are apt to crack on the surface. Microscopic examination of 
such cases nearly always disclose large CusO i. “lusions acent to the cracks 
and often also finely divided CuO. Even the 80% Ag alloy will be covered 
with a thin oxide coating if annealed in air. If this coating is not removed 
by an acid dip it is rolled into the soft metal where it coalesces into larger 
particles, which may cause a spalling off at the surface. It the annealing and 
rolling process is repeated, several layers of CuzsO may form on top of each 
other. Surface irregularities after the polishing are caused by CuzO inclu- 
sions near the surface on account of their higher hardness. hey also pre- 
vent uniform electroplating. Porous spots form over the oxides which retain 
a trace of the plating solution and later corrode. O may be introduced into 
the alloy at various stages. Some is contained in the original Cu used, 
especially if it is in the form of shot or granulated. Much of the raw ma- 
terialisscrap. In England and the U. S., Cd is used as a deoxidizer during 
the melting; in Germany, 10% phosphor Cu. Phosphor Cu reacts more 
intensively than Cd but causes defective silver plating if used in excess. 
Addition of 0.05% to secondary material is sufficient. Various fluxes or 
charcoal are used for protection against air during melting. During casting 
a reducing atmosphere can be produced around the metal stream by a piece 
of burning wood. To prevent absorption of O during annealing, the alloy 
can be annealed in H or illuminating gas, but only if it is free from oxide to 
start with; othe~-..se steam pockets will be formed by the reducing action of 
H. After annealing, surface oxidation should be removed by on eee dip. 

>EM (25) 


EFFECTS OF ELEMENTS ON METALS & ALLOYS (27) 


Iron Reduces Crystal Size in Aluminum Bronze. CHARLES VICKERS. 
Foundry, Vol. 59, May 1, 1931, pages 55-57. 

Al bronze differs from other metals having large crystals in that it is not 
weak and easily broken. Temperature will weaken bond between these 
crystals and when proper degree is reached they will drop apart. Bronze 
cylinder 8 in. high, 6 in. in diameter having risers of same weight cast in sand 
pi Brinell hardness of 94. It contained 10.03% Al, 0.007% Ca and the 
rest Cu. Physical properties ranged from 50,000 to 65,000 Ibs./in.? with 
elongation of 7 to 20%. Considers self annealing. Discusses experiments 
of Portevin and Amon on heat treatment of Al bronze. Quenching from 
1652° F. and reheating around 1260° F. increases tensile strength. Presence 
of Al with Cu and Fe will insure a perfect triple alloy. aimee ee. 

'SP(27) 

The Influence of Alloy Elements on the Iron Carbide of Cast Iron. 
(Der Einfluss der Legierungselemente auf das Eisenkarbid des Gusseisens.) 
Franz Rouu. Giesserei, Vol. 16, Oct. 4, 1929, pages 933-936. 

A recent contribution to the literature of alloy cast iron approaches the 
subject from the purely theoretical standpoint and deals with the influence 
of the various alloy constituents as related to the position of these elements 
in the periodic system. The groups of the system are individually considered 
and the influence which the respective elements may be expected to exert on 
the carbide constituent of the iron is discussed. (27) 


The Influence of the Elements Silicon, Phosphorus, Aluminum, Nickel 
and Chromium on the Quasi-Isotropy and the Wall Thickness Sensitivity of 
Cast Iron. (Ueber den Einfluss der Elemente Silizium, Phosphor, Alumi- 
nium, Nickel und Chrom auf die Quasiisotropie und die Wandstirkenemp- 
findlichkeit von Gusseisen.) E,. Prwowarsxy & E. Sopnancuen. Die Gies- 
seret mit Giesserei- Zeitung, Vol. 18, July 3, 1931, pages 533-537. 

The crystalline state is characterized by its anisotropic character; that is, 
the properties of the crystals are different in different directions. The 
individual crystals making up a material are so numerous that the single 
crystal is very small in relation to the wall thickness and the body will, 
therefore, behave like an isotropic body. This shows the same properties in 


all directions because the properties of the single crystal are of no import. 
This state is designated as quasi-isotropy. The quasi-isotropy is the neces- 
sary condition for the mechanical uniformity of a body. The thickness 
plays, therefore, a very important part and the present investigation shows 
that Si and P deteriorate the quasi-isotropy and wall thickness sensitivity 
considerably. Al has the same effect, although milder. Ni acts very favor- 
ably on both factors and Cr has no marked influence. The respective tests 
are reproduced in full and 13 references are cited. Ha(27) 


Some Effects of Nickel on Bronze Foundry Mixtures. N.B. Pititina & 
T. E. Kraueren. Transactions & Bulletin American Foundrymen's Associ- 
ation, Vol. 2, July 1931, pages 93-114. 

Foundry bronze mixtures as modified by contents of Ni up to 3% are 


discussed. Small amounts of Ni were found to be favorable. The best Ni 
content differs considerably depending upon the nature of the base mixture. 
CHL(27) 


Factors Influencing the Hardness of Cast Iron. (Ueber die Faktoren 
die Hiarteeigenschaften des Gusseisens beeinflussen.) A. L. Norsury. 
Metallbérse, Vol. 20, Aug. 30, 1930, pages 1939-1940. 

The influence of various factors upon the precipitation of fine graphite 
particles in the molten Fe is discussed. The addition of graphitizing sub- 
stances probably causes the precipitation of a large number of finely divided 
raphite particles which are dissolved easier and quicker than the big flakes. 

ray castings made with the addition of such gaceitaing substances show 
better strength values. Fe-Si, Ca-Si or Ni additions have this effect. Mn 
and S by themselves favor the tendency toward hardening. Always being 
present at the same time, however, they neutralize each other through the 
formation of MnS. In order to neutralize the effect of 5, an excess of 0.3% 
Mn over the quantity theoretically required for the formation of MnS, is 
necessary. P seems to diminish the tendency toward hardening of thin 

ieces cast in sand molds. The tendency toward hardening is diminished 
by Al, Ni, Cu and Co, while it is increased by V, Cr, Si, Mo, aa Fe ene Ww. 
27) 


Vanadium in Metallurgy. (Le Vanadium en sidérugie.) N. Prrinor- 
Congrés International des Fines, dela Métallurgie et de la Géologie appliquée, 
Section de Métallurgie, 6th session, Liege, June 1930, pages 103-115. 
General discussion of vanadium steels. In discussion, Houdremont gives 
a table showing the benefit of high quenching temperature in the heat- 
treatment of vanadium steels as far as tensile strength goes, but with loss of 
impact resistance. He states that except in high speed steel and as a de- 
oxidizer, other elements, especially Mo, nowadays replace V. He particu- 
larly mentions high-temperature service. Petinot replied that the V steels 
cited by Houdremont with 0.05 and 0.45% V were not representative of 
normal V steels and gives a table showing high impact after a high-tempera- 
turefquench and a draw of a 0.15% V, CrV_steel, also one showing only 
slightly greater ductility for Cr-Mo than for Cr-V steel heat-treated to the 
same tensile strength. HWG(27) 
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Steels Made without Manganese. 8S. B. Rircuie. Metai Progress, Vol. 
20, Sept. 1931, pages 35-39, 118. 

A paper presented before the Boston Convention of the American So- 
ciety for Steel Treating, Sept. 1931 and to be published later in greater 
detail and with discussion in the Transactions. The strategic character of 
Mn as a material not produced in this country has encouraged the Ordnance 
Department to make studies of steel produced without Mn. Melts are 
described using Zr instead of Mn as a deoxidizer. The melting was doneina 
high frequency induction furnace and al! the charge with half of the Zr was 
added at the start. The charge consisted of an Armco iron base to eliminate 
the introduction of Mn. The other half of the Zr was added 10 minutes 
before tapping. Steel made was a forging grade of V-Mo steel. Macro- 
etched sections of ingots, forgings and centrifugal castings made from these 
heats are shown. The study of the heat treatment and physical properties 
of the steel without Mn shows it to be equal in quality and properties with 
alloy steels of the same alloy content with normal Mn. WLC(27) 


INSTRUMENTS & CONTROLLERS (28) 


A New Temperature-Time Regulator. (Ein neuer Temperatur-Zeit- 
Regler.) G. Geroup. Stahl und Eisen, Vol. 51, May 21, 1931, pages 
650-651. 

Brief description and practical results of a new Siemens & Halske tem- 
perature controller which is distinguished by its strictly automatic control. 
Any desired temperature-time course can be obtained. GN(28) 


Automatic Controls in the Chemical Industry. W.N.Greer. Canadian 
Chemistry & Metallurgy, Vol. 15, Sept. 1931, pages 239-240, 245 

Electrolytic “conductivity and H-ion concentration are finding increasing 
usage in the chemical industry for automatic control. Applications in the 
control of pickling baths, and of black liquor diffuser washings are discussed. 
In pickling baths, a conductivity measurement alone cannot be used for 
automatically controlling the acid concentration. If the bath is made con- 
tinuous by overflow with continuous addition of water and the H2SOx, ad- 
dition controlled, the problem is simplified. The bridge circuit employed 
for the measurement of and contacts for actuating the control are illustrated. 
In automatic H-ion concentration control, a quinhydrone-calomel electrode 
designed for continuous measurements is used as the detecting unit. An 
electrode is illustrated, applicable where 100 cc./min. continuous sample of 
solution is available and the pH range is 1-9, the temperature range 5—40° C., 
and the solution practically free from oxidizing or reducing substances and 
suspended materials. WHB(28) 


Air-Flow Gauge and Calculator. A. Baumann. Brown Boveri Review, 
Vol. 18, Feb. 1931, pages 109-110. 

The apparatus described is used to calculate the flow of steam and com- 
pressed air produced in electrical energy, gas and water plants. The air 
meter, for a blast furnace blower records the weight of dry air independently 
of the air pressure, temperature or humidity. MAB(28) 


Practical Evaluation of the Calibration Curves for Thermo-elements. 
(Praktische Auswertung von Eichkurven fiir Thermoelements.) W. Koca, 
Forschung auf dem Gebiete des Ingenieurwesens, Vol. 2, Aug. 1931, pages 
302-304. 

Explains a simple and accurate method for determining ca'ibration curves 
thermoelements. The accuracy of the method is considered. MAB(28) 


The Capacities of Emission of Liquid Iron Alloys. (Die Emissionsver- 
miégen von fliissigen Eisenlegierungen.) G. Nauser. Mitteilungen Kaiser 
Wilhelm Institut fiir Eisenforschung, Vol. 12, No. 23, 1930, Report No. 168, 
pages 365-372; Stahl und Eisen, Vol. 51, Mar. 5, 1931, page 304 

The coefficients of emission of liquid iron alloys were determined between 
1350° and 1550° C. Beside the red color generally used, measurements were 
also taken in yellow and green in order to find out the color that has the 
smallest deviation from the true temperature. The measurements were 
taken in a high frequency furnace. The C content does not affect the co- 


efficients of emission. The deviations from the true temperatures are 
smaller in the green than in the red. The results of the measurements in red 
are in satisfactory accord with previous investigations GN (28) 


Dust-Concentration Meter for Blast-Furnace Gas. A. W. Simon. T/ron 
& Coal Trade Review, Vol. 122, Jan. 2, 1931, page 7. 

Che construction of an instantaneous and recording dust-concentration 
meter, a so-called kapnograph, is described which is based on the principle 
that the amount of light absorbed and, therefore, transmitted by a column of 
dust-laden gas depended on the dust content of the gas. The light of a lamp 
is concentrated and sent through the column and thrown onto a light sensi- 
tive thermopile which is connected to a recording meter. Ha(28) 


Remote Measuring in Steel Mills. PartI. The Principles of the Methods 
of Remote Measuring. (Fernmessen auf Eisenhiittenwerken. I. Die 
Grundziige der Fernmessverfahren.) B. VON SorTHeN. Archiv fiir Hisen- 
hiittenwesen, Vol. 5, July 1931, pages 17 28. 

The paper deals with the principles and methods of remote measuring de- 
vices for the manifold applications in steel mills. GN(28) 


On a Comparameter for Determination of Thermal Expansion of Solid 
Bodies up to 1400° C. (Ueber einen Komparator fiir Ausdehnungsmessun- 
gen fester Kérper bis zu 1400° C.) W. M. Coun. Zeitschrift fiir Instru- 
mentenkunde, Vol. 50, Mar. 1930, pages 198-204, 10 ref. 

After characterizing the former comparators of the Physikalisch-Tech- 
nische Reichsanstalt and of the Bureau of Standards, the author introduces 
the new instrument by which determination as high as 1400° C. can be 
achieved. EF(28) 


Instruments and Measurements. Annual Report of Committee on In- 
struments and Measurements. FE. J. Rutan, etal. Electrical Engineering, 
Vol. 50, July 1931, pages 587-589. 

Activity has been shown by the Committee on standard definition for 
telemetering, standards for recording and indicating instruments, a revision 
of Standards No. 14—instrument transformers, a revision of electric units, 
& symposium on precision measurements, technique of temperature measure- 
ments, measurement of reactive power, and a method of measuring distortion 
factor. WHB(28) 


Calibration of Beckmann Thermometer. I. Corrected Eucken’s Method. 
Mororaro Matsui, Sauvu Kampara, Katsum Mryvamura & Axrra Mr- 
yosur. Il. Precise Calibration of Graduation Scale. Mororaro Martsvr 
& Katrsus Mryamura. Journal Society of Chemical Industry, Japan, Vol. 
34, June 1931, pages 197 B-—202B. 

The corrections and improvements to Eucken’s method of the operation 
of the calibrations were made on the following two Beckmann thermometers: 
(1) Jena glass 1611! Rober Carl No. 19510, P.T.R. No. 100862 certified in 
1923, (2) Jena glass 1611! V. F. L. Berlin No. 99,832. Part2. Precise calibra- 
tion of graduation scales was performed on the same instruments as used in 
Part I. The Gay-Lussac method and the Neumann-Theisen method were 
used. A'correction table of graduation scale is given. MAB(28) 


* Some Sources of Errors in Thermo-Electric Measurements. (oaige 
Fehlerquellen bei thermo-elektrischen Messungen). O. Waicer & F. R. 
Lorenz. Zeitschrift fir technische Physik, Vol. 11, July 1930, pages 242-246. 
The paper pertains to the influence of the microstructure of lead wires 
upon the accuracy of thermo-electric measurements. EF(28) 
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EFFECT OF TEMPERATURE ON METALS & ALLOYS (29) 


The abstracts appearing under this heading are prepared in 
coéperation with the Joint High Temperature Committee of the 
American Society of Mechanical Engineers and the American 
Society for Testing Materials. 


Piping for 1000-Degree Steam. J.H. Watxer. Heating, Piping & Air 
Conditioning, Vol. 3, Apr. 1931, pages 283-287; Power Plant Engineering 
Vol. 35, June 1, 1931, pages 606-608. , 

Short time tensile strength-temperature chart to temperatures of 1800° F. 
giving values on a Ni-Cr cast steel (1.8 Ni, 0.7 Cr), 0.44% C cast steel, and C 
seamless steel pipe is presented. Creep-stress-temperature chart to tempera- 
tures of 1600° F. give life on bases of 1% creep in 100,000 hours on 18% Cr 
8% Ni steel and a 0.45% C steel. A general discussion on pipe design and 
installation as affected by temperature and pressure is presented. Much of 
the paper, he wever, is a review of previous work. WAT(29) 

Some Considerations and Tests for Cast Materials for High-Temperature, 
High-Pressure Service. L. W. Sprina. Foundry Trade Journal, Vol. 44, 
June 11, 1931, pages 399-404; Vol. 45, July 2, 1931, pages 7-10, 12; ab- 
stracted in Metal Industry, London, Vol. 38, June 19, 1931, pages 625-626. 

The American exchange paper presented by Spring at the 28th Annual! 
Convention of the Institute of British Foundrymen, held at Birmingham, 
Engiand, June, 1931. After referring to changes in conditions which have 
to be met by cast materials in service, the author deals with improvements 
which have been effected in the manufacture of ferrous and non-ferrous alloys 
during recent years and then turns to the alloys which have been found suit- 
able for resisting excessive corrosion in service, particularly those having a 
nickel or an iron base. He devotes considerable space to discussion of the 
strength of cast materials and deals with the correct design of specimens for 
the accurate testing of cast materials. The results of a number of short-time 
tests at high temperatures are referred to briefly, space being devoted to a 
fuller discussion of creep tests. The results of these tests are illustrated by 
a number of curves. The question of the deterioration of steels under stress 
and temperature and the application of creep data to engineering practice are 
dealt with in some detail. The paper ends with a discussion of wear tests 
and gives information regarding onan is referred to as a score-testing machine. 
The paper is illustrated by 24 figures and diagrams. OWE+PRK(29) 

Effect of Temperature on Materials in Turbine Design. S. H. Weaven. 
Generai Electric Reriew, Vol. 33, Nov. 1930, pages 654-655. 

The present knowledge of steam turbine development in recent years is 
reviewed with reference to the flow of metals under stress at temperatures 
between 700° and 1000° F. Microscopie studies of several investigators for 
periods of 6 mos. are reviewed for a number of years relative to the creep of 
metals at 1000° F. The C content is discussed, it appears to have litt 
influence at 1000° F., but is important at lower temperatures. WAT (29) 

Determining the Temperature Conductivity Number and the Heat 
Conductivity Number of Heated Material when the Temperature Gradient 
is Measured. (Ermittlung der Temperatur- und armeleitzahl von 
Gliihgut aus dem gemessenen Temperaturverlauf.) A. ScHack & E 
AUHAGEN. Archiv fiir Eisenhiittenwesen, Vol. 4, Apr. 1931, pages 469-474: 
Stahl und Eisen, Vol. 51, May 14, 1931, pages 615-616. 

Report No. 84 of the Rolling Mill Committee of the Verein deutscher 
Eisenhiittenleute. Whereas a previous investigation (Stahl und Hisen, Vo! 
50, 1930, pages 1289-1297) considered methods for calculating the tempera- 
ture course in the interior of the heated body when its surface temperature i 
known, the present investigation deals with the determination of the tempera 
ture conductivity number and the heat conductivity number by means « 
the measured temperature course. The calculation is based upon measur: 
ments of the temperature gradient of steel ingots in rolling mill furnaces ar 
the temperature gradient of piled material, as borings, annealed wire, e' 
In the first mentioned case, a comparison between calculation and measur: 
ment shows the temperature gradient between top and bottom surface of t! 
ingots was calculated too large at the beginning of the heating but too sn 
at the end of heating. This is due to the pronounced variability of + 
temperature conductivity number of Fe. In the beginning of the heatin 
the temperature conductivity number is much larger than the mean temper 
ture conductivity number which has been used in the calculation. T!} 
conditions are reversed at the end of the heating. Taking into account th: 
above systematic deviations from the mean temperature conductivit: 
number, the temperature course can be calculated satisfactorily. The rapid 
decrease of the temperature conductivity number with increasing tempera 
ture is due to the increase of the specific heat and the decrease of the heat 
conductivity number. Other soaaiiions prevail in heating piled material 
since, here, the radiation in the cavities plays a decisive réle, for the radiation 
rapidly increases with the temperature. The temperature conductivity 
number of piled material is much less variable than that of solid bodies 
The heat conductivity number of piled material increases with the tempers 
ture. The heat conductivity number of borings is small and of about the 
order of refractory bricks. Annealings in borings require a long time. GN(29 

The Specific Heat of Metals at Very Low Temperature. (Die specifisches 
Wiarme von Metallen bei sehr tiefen Temperaturen.) J. N. vAN pEN ENDE 
Meta!lwirtschaft, Vol. 10, Aug. 28, 1931, pages 676-680. 

Thirty-four references. Several theories on the lowering of the atomic 
heat at low temperatures and its relation to superconductivity are discussed 
Recent measurements of specific heat of metals at temperatures of liquid H 
and lower have been made in Germany and Holland by the Nernst method. 
Details of the apparatus used by both schools are described, especially in 
regard to heat insulation, heating and temperature measurement. In the 
author’s apparatus’a copper core containing the heating and measuring 
wires was screwed into the metal block. The heating wire consisted of 
constantan and the thermometer wire of gold or constantan. He gas was 
admitted through a lead tube which was later closed by soldering. The 
results obtained agree 1n general with the Debije theory, but several ex- 
ceptions have not been explained. At the He temperature, the specific heats 
of Hg, Pb, Bi, Zn and Sn have been determined. he specific heats of Pb and 
Bi at 3° to 20° K. are shownin graphic form. Still more accurate measure- 
ments are necessary for a complete understanding. CEM(29) 

Direct Methods for Determining the Density of Melts, Especially of Metals 
at High Temperatures. (Ueber die direkte Auftriebsmethode zur Dichte- 
bestimmung von Schmelzen, inbesondere von fliissigen Metallen bei hohen 
Temperaturen.) F. Saverwatp & E. Wipawskt. Proceedings World 
Engineering Congress, Tokyo, 1929, published 1931, Vol. 36, Mining & 
Metallurgy, Part 4, pages 1-4. 

A displacement method, using a refractory plummet carried on an ana- 
lytical balance, is described, and curves given for tin and copper. Specific 
volume of Sn with about !/2% Sb ranges from 0.1484 at 600° C. to 0.1580 at 
1280° C.; of Cu from 0.1260 at 1100° C. to about 0.1307 at 1500° C. HWG(29) 

The Demands to be Made of Heat-Proof Metallic Materials and Their 
Testing. (Die anhitzebestindige metallische werkstoffe zu stellenden An- 
forderungen und ihre Prufiing). O. Henostensera & F. BoRNEFELD. 
Krupp'sche Monatshefte, Vol. 12, June 1931, pages 153-158. 

In the first part of the paper, the properties required of heat-proof metals 
are discussed and it is pointed out that the selection of a material must be 
made for each individual case after collaboration of consumer and producer. 
The second part describes the testing methods which are especially important 
for new alloys. The test should imitate and take into account as much as 
possible conditions of actual service. Determinations of corrosion-resistance 
are particularly difficult in the laboratory at high temperatures tor which 
some limits are given. 17 bibliographical references areincluded. Ha(29) 
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Heat-Resisting Alloys in Furnaces. L. J. Stanpery. Heat Treating & 
Forging, Vol. 16, Aug. 1930, pages 1031-1035; Sept. 1930, pages 1191-1196; 
Oct. 1930, pages 1322-1324, 1328. 

Starting from the fundamental physical and chemical characteristics of 
alloyed metals, which are explained by their lattice configurations, the 

roperties given to alloys by the use of various chemical elements and by 
feat treatment are described. The basic heat-resisting alloy is a combi- 
nation of Cr, Fe and C with sufficient Ni added to maintain a normal aus- 
tenitic structure at al! temperatures below the 6-Fe or softening point. 
The analysis of several such materials is given and the heat treatment is 
described. The resistance to oxidation and to furnace gases at high tem- 
peratures is discussed; means are suggested for increasing it by proper 
alloying. Several types of stainless steels are analyzed and their treat- 
ment and characteristics and fields of application are described. Some 
directions and precautions for the use of these materials in design and foun- 
dry practice are given Ha(29) 


The Dependence of the Plasticity of Crystals onthe Temperature. (Ueber 
die Temperaturabhaingigkeit der Plastizitét von Kristallen.) E. Scumrp. 
Mitteilungen der deutschen Materialprifungsanstalten, Sonderheft 18, 1931, 
pages 23-25. Also in V.d.3. Intern Kongr. f. tech. Mech. Stockholm, 1930, 
page 249. 

The critical translation-stress or beginning of plastic deformation of a 
single crystal is very low, some thousand to ten thousand-fold smaller than is 
called for by theory. It might be thought that at very low temperatures it 
might rise to the theoretical value, but at 1.2° and 4.2° absolute, the plastic 
deformation in Cd is still very low. After plastic deformation has started, 
the critical stress rises, i. e., the material work hardens and this hardening is 
very dependent upon temperature. In Cd it is very much more marked at 
—253° C. than at room temperature. It is also dependent on rate of de- 
formation. The effects of both these factors affecting the work-hardening 
are ascribed to crystal recovery. At higher temperatures, the recovering 
follows the deformation more closely till finally deformation without harden- 
ing ensues. The energy of deformation of the Cd crystal is constant from 
100° to 475° absolute. It is the thermal crystal recovery which prevents 
hardening through slip at high temperatures. The allowing of too short a 
time for this orystal recovery at ordinary temperatures may account for the 
‘strengthening by understressing’’ through very tiny slipping of the crystal 
in endurance testing. HWG(29) 


The Effect of Carbon and Silicon on the Growth and Scaling of Grey Cast 
Iron. A. L. Norpury & E. Moraan. Iron & Steel Institute, Advance 
Copy No. 11, May 1931, 22 pages; Foundry Trade Journal, Vol. 44, May 14, 
1931, pages 338-343; Iron & Steel Industry & British Foundryman, Vol. 4, 
May 1931, page 276; Engineer, Vol. 151, May 22, 1931, page 566. 

\ study ot growth of cast iron by dilatometric measurements indicated 
hat growth ot cast iron increased with increasing Si content up to 3 or 4%, 

it that as the Si was further increased growth decreased. More severe 

sts made by heating the iron to temperatures between 600° and 1000° C. in 

‘ist COe confirmed this finding. Growth in the high Si irons resulted if the 

iphite flakes were very large. An iron was developed which contained 

m 4 to 10% Si with finely divided graphite, which is to be marketed under 

e name ‘“‘Silal.’’ Growth is attributed to (1) decomposition of combined 

(2) external and internal oxidation,’ and (3) crack formation. The 
lity of high Si iron to resist growth is attributed to the raising or oblitera- 

n of the a-y transformation. Contains 13 references. 


JLG+OWE+CHL +LFM(29) 


The Fabrication of Pistons for Gas Engines and the Thermal Treatment of 

st Aluminum Alloys. (La fabbricazione dei pistoni per motori a scoppio 

| trattamento termico celle leghe di a luminio da fonderia.) C. PANserrt. 

Vetallurgia Italiana, Vol. 23, June 1931, pages 500-522; July 1931, pages 

i643; Aug. 1931, pages 732-752. 

\ correlated abstract, to be published in 3 parts. The first part deals with 

efficients of expansion, design of pistons, vcr and its importance in 

tons, equilibrium diagrams for Al-Si, Al-Cu, Al-MgeSi, comments on the 

‘fleet of additions of Ni, W, Li, Ti, B, V, effect of use of Cl and of the chlo- 

es of Ti and B as degasifiers, and the modification of Al-Si alloys by Na, 

( ete. Practically all the information given is available from other 

sourees, most of it in English. Part 2. Some 70 aluminum piston alloy 

positions, specifications and properties (where known) are given with 

de names or designations. Short-time tensile tests at various tempera- 

es are plotted. The strongest shown are at 250° C. “G97” (13.5% Cu, 

8% Fe, 0.8% Mn) 31,000 lbs./in.2; ‘“‘RR53"’ heat-treated (2.25% Cu, 

\% Ni, 16% Meg, 14% Fe, 0.1% Ti, 1.25% Si) 44,000 lbs./in.? and alloy 

\"' heat-treated (3.6% Cu, 0.6% Mg, 1.25% Fe, 0.7% Si, 0.7% Ni) 34,000 

lbs./in.2 The high Si, low expansion alloys are briefly discussed. Part 3. 

The rich alloys by which the alloying elements may be added are tabulated; 

the solidification shrinkage of the piston alloys and its bearing on methods of 

casting pistons, and finally the various casting methods and both melting 

furnaces and those for heat-treatment, are discussed. The series of articles 
forms a rather complete résumé of the subject. HWG(29) 


Determination of the Creep Limit. W. Roun. Publication in Honor of 
the 70th Birthday of Wilhelm Heraeus (Festschrift zum 70 Geburtstag von 
Wilhelm Heraeus), pages 80-96; 1930; published by G. M. Albertis Hof- 
buchshandlung, Bruno Clauss, Langstrasse 47, Hanau, Germany. 

The fundamentals of creep are discussed, and the relation of creep to 
notched impact, tensile strength, yield point and elastic limit. Above 
certain temperatures, which differ for each miaterial, tensile strength, yield 
point and elastic limit in the proper sense no longer exist, but converge 
asymptotically whenever the duration of the test amounts to several hundred 
or thousand hours. In the range of high temperatures, under the action of 
surprisingly small loads, a slight and gradually increasing creep of the ma- 
terial takes place. A new method of studying the creep characteristics is 
shown and the test method discussed. The test specimen itselt provides 
automatic regulation of temperature and creep in the testing furnace after 
the manner of a dilatation thermometer. Starting with a cold test specimen 
in a cold furnace and switching on the heating current of the furnace, the 
furnace together with the test specimen gradually becomes heated, the test 
piece simultaneously increasing in length, being under a fixed load. As soon 
as a certain elongation is obtained, an electrical contact is actuated, shutting 
off the current to the heating element. If, subsequently, furnace and test 
spocienee cool to a certain extent, and so contract, the contact is reconnected, 
the heating current is once more applied and the specimen reheated so that 
the cycle starts over again. The limits within which this process takes place 
are from 4-8° C. This cycie repeats indefinitely as long as the fixed load on 
the test piece is below the creep limit of the material under test. If, however, 
the load is greater than the creep limit, besides the alternating thermal 
elongation and contraction a gradual elongation due to creep will occur. The 
furnace temperature in such a case will gradually decrease to a temperature 
at which a permanent elongation under the influence of the load no longer 
takes place. This temperature will then remain constant. The load 
carried by the specimen is the creep limit at this temperature. Only a few 
preliminary experimental results are reported. An alloy containing 15% Cr, 
‘% Mo, 16% Fe, 60% Ni and 2% Mn annealed at 1050° C. showed a creep 
limit of 427 lbs./in.? at 838° C. by this method, the temperature having 
dropped in 48 hours from 1080° to 838° C. before equilibrium wap senahed. 


REDUCTION METALLURGY (31) 


Production of Ferro-Titanium. S. §. Srzinserac & P. S. KvusakIN. 
Transactions Institute Economic Mineralogy & Metallurgy, Moscow, 1929, 
No. 43, pages 5-44. 

The object of this investigation is to determine the conditions of reduction 
by C of Ti from ores rich in TiO: in the process of preparing ferro-carbo- 
titanium, and to investigate the possibilities of obtaining the commercial 
alloy under the conditions existing in the Urals. The experimental work con- 
sisted in determining the following: 1. Influence of temperature on reduc- 
tion of Ti. 2. Influence of Ti concentration in the melt on reduction 
temperatures. 3. Influence of slags on reduction temperatures. 4. Re- 
duction of Ti from titano-magnetite. The following materials were used in 
the investigation: 1. Titanium ore containing 50-56.5% TiOs, 34.25- 
48.55% FeO and 2.27-4.5% MnO. 2. Titano-magnetite with 10.2% Ti. 
3. Coke, gray iron and fluxes: CaO, MgO, AlO; and CaFs. All laboratory 
melts were made in a Tammann electric furnace in small graphite crucibles. 
Thirty-two melts were made, varying in temperature and composition of the 
charge. In the experiments on larger scale conducted at Zlatoust works in a 
Steinberg and Gramolin electric resistance furnace, the maximum Ti content 
obtained in the alloy was 1%; the remaining Ti went to slag. This type of 
furnace was not suited for the preparation of the alloy because the required 
high temperatures could not be chtalent. Using an are furnace, 80-90% 
reduction of Ti was obtained with an energy consumption of about 13 kw.- 
hrs./kg. of ferro-titanium. Attempts to make large melts in a large electric 
are furnace at Porogi Works gave negative results owing to the unsuitability 
of the furnace, which was designed for steel melting but not for makin 
ferro-alloys. Thermodynamic calculations for the reduction of Ti by 6 
made by the authors show that TiOs can be reduced by elementary C, not by 
CO. The theoretical temperature of complete reduction of TiO: to Ti was 
found to be 1897° C.; 100% reduction is impossible in practice because of 
the large excess of C. Temperatures of reduction of Ti in ferro-titanium 
ores of varying Ti content (0-100% Ti) and with varying CO pressures were 
calculated. Gurwen are given showing elation between Ti concentration, 
temperature and partial pressures of CO. These curves show that lowering Ti 
concentration in the melt lowers the temperature of its reduction and, there- 
fore, the temperature of the whole reduction process. This isin full agreement 
with experimental results. The curves also show that the reduction tempera- 
ture depends on the concentration of CO in the furnace atmosphere. Con- 
clusions: Temperature of reduction of Ti from ferro-titanium ores depends 
(at the same CO concentration in the atmosphere) on the Ti content in the 
charge. The lower the Ti content the lower the temperature of complete 
reduction. With the concentration of Ti in the charge necessary to obtain 
5% Ti ferro-titanium alloy, complete reduction of Ti 1s obtained at 1480° C; 
10-12% Ti alloy is obtained at about 1680°. Further increase of Ti content 
(carbide) in the melt raises the melting temperature because the melting 
point of Ti carbide is very high (3170° C.). Alloy with 14-18% Ti and 
5-7.5% C can be obtained only at temperatures above 1680-1750°. In pre- 
paring alloys with 19-21% Ti, 80% reduction is obtained at 1700° and 92% at 
1940°. Therefore, under the existing plant conditions (Ural) the preparation 
of ferro-carbo-titanium alloy with Ti content above 20% is impracticable. 
Alloy with 21% Ti and 0.10% C melts at 1400—1420° C. which is in accord- 
ance with the Fe-Ti equilibrium diagram. Because of the easier formation 
of the Ti carbide than of metallic Ti in the furnace, it is easier to obtain ferroe 
carbo-titanium than low C ferro-titanium. The latter can be obtained by 
reduction with Al. On the basis of these experiments, the following recom- 
mendations are presented as to the furnaces and the process of obtaining 
ferro-titanium: (a) Are furnaces are best suited for obtaining high tempera- 
tures necessary in the process; (b) a steel melting type of furnace with an 
arched roof is suggested in order to heat both the metal bath and the 
slag; (c) Ti is reduced from Ti ore covering the metal bath in the torm of 
slag by the C of the bath wherefor the bottom should be made of coke; 
(d) no addition of fluxes (lime) is needed because it raises the reduction 
temperature of Ti; the charge should consist of ore, coke and scrap iron in 
corresponding proportions; (e) a Siemens type furnace with one upper 
moving electrode and one bottom electrode is best suited for the process; 
(f) either ilmenite or titano-magnetite can be used as the ore. Sketches of 
the furnaces and complete records of all melts are given. BND(31) 


The Production of Pig Iron with a High Content of Alumina in the Burden. 
(Die Erzeugung von Roheisen bei einem hohen Tonerdegehalt des Millers.) 
M. Paschxe & E. June. Archiv fiir Eisenhiittenwesen, Vol. 5, July 1931, 
pages 1-8. 

The pig iron was made of a burden of scrap, bauxite and limestone. The 
slag contained on the average 7% SiOe, 40% CaO and 45% (AleO;s + TiOs). 
The average composition of the pig iron produced is C, 5%; Si, 0.3%; Mn, 
0.5%; P, 0.13%; 8, 0.02%; Al, 0.02%. The high carburization of the pig 
iron is due to the viscosity, amount and temperature of the slag and the 
small content of Si is due to the low Si concentration of the burden. The 
structure of the pig iron is purely pearlitic and the graphit” is most favorably 
crystallized. The amount and temperature of the slag tavor a far reaching 
desulphurization of the pig iron. The heat balance of the blast furnace is 
dealt with. Running the furnace with such a high content of alumina in the 
burden offers no difficulties. GN(31) 


Some Aspects of the Iron Ore Situation. F. B. Ricnarps. Mining & 
Metallurgy, Vol. 11, Sept. 1930, pages 435-436. 

A discussion of present condition of ore supplies and of the question of the 
successful commercial use of the enormous tonnage of low grade ore by 
proper concentration for the blast furnace. Ha(31) 


Experimental Investigations of Different Gas Burners of Blast Furnaces. 
(Recherches expérimentales sur différents brdleurs au gaz de hautsfour- 
neaux.) Marcent Srerres. Revue Technique Luzembourgeoise, Vol. 23, 
May-June 1931, pages 106-108. 

A classification of gas burners according to aerodynamic and thermal 
qualities has been attempted. Questions of investment costs, cleaning and 
maintenance prevent the results from being conclusive. Ha(31) 


Gasification of Fuel and Simultaneous Treatment of Ores by Fusion and 
Volatilization. (La gazéification des combustibles et le traitement simul- 
tané des minerais par fusion et volatilisation.) H. Puiiipon. Congrés 
International des Mines, dela Métallurgie et de la Géologie appliquée, Section de 
Métallurgie, 6th session, Liege, June 1930, pages 437-439. : 

By treating ferruginous schists, limestone and low-grade coke in a slagging 
type gas producer, one can simultaneously make gas, high Si pig iron and a 
slag which can be madeintocement. By adding 20% cast iron to the charge, 
the Si content can be lowered to 2% instead of 9% without such addition 
With low 8 fuel and the use of limestone, the pig produced is lowin 8. At 
Vieille-Montagne, the producer is run with the addition of Zn ores or zine 
oxide residues, and much of the Zn recovered as dust. Since the efficiency 
of the producer is about 70%, low grade ores can be treated. HWG(31) 


Germanium—XXXVI. Extraction of Germanium and Gallium from Ger- 
manite—I. W. I. Patrnope & R. W. Work. Industrial & Engineering 
Chemistry, Vol. 23, Feb. 1931, pages 204-207. ? et 

Eleven references. The process consists in: (1) the direct chlorination of 
the dry ore and collection of the distillate of anhydrous chlorides; (2) the 
fractional distillation of the anhydrous chlorides and subsequent hydrolysis 
of the distillate; (3) the distillation of germanium tetrachloride from the 
products of hydrolysis and subsequent conversion of the tetrachloride to the 
dioxide. MEH(31) 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


In this department we each month list the catalogs and 
other printed matter issued by manufacturers. Unless 
otherwise noted, any of the items listed may be secured 
free upon application to the issuing firm. Manufacturers 
who have not yet sent in their printed matter are invited 
to do so. . 


t01 Modern Refractory Practice.—-The Harbison-Walker Refractories 
Co., of Pittsburgh, Pa., has published a most complete book on the subject 
of refractories. Its 178 pages contain a discussion of fireclay, alumina, 
silica, magnesite and chrome refractories, many tables and formulae useful 
in their application and much general information on the subject. 

102 Allegheny Metal in Dairy Equipment.—The Allegheny Steel Co., 
Brackenridge, Pa., has prepared reprints of an address to the Dairy Engi- 
neers’ Institute at the National Dairy Exposition in October As its name 
indicates it is a discussion of results obtained from the use of austenitic 
chromium nickel steel, commonly known as ‘‘18-8,"’ in dairy equipment. 

103 Bright Annealing.—The Process Engineering & Equipment Cor- 
»oration, 5 Falmouth St., Attleboro, Mass., makes special furnaces for 
bright annealing in one operation. A folder issued by them shows one of 
their installations 

104 Vanadium Steels.—The Vanadium Corporation of America has 
recently revised and re-issued its specifications 3B to 9B inclusive, covering 
vanadium steels for various purposes. Copies of the new specifications 
can be obtained from the company. ; 

105 Refractories.—Corhart ‘‘Electrocast” is a new refractory produced 
by a patented process. It is said to have a porosity of less than 0.5% and 
has a fusion point of cone 35. ‘‘Electroplast,”” made by the same company, 
is a plastic refractory used for patching or for applying as a protective 
coating on refractory walls or bottoms. 

106 Combustion Control.—Bulletin No. 660 describes L & N Metered 
Combustion Contzol equipment by which metered quantities of fuel and 
air are suppued to each boiler and uniform steam pressure and correct 
furnace pressure are maintained. The bulletin is fully illustrated. The 
company also issued several bulletins on their Hump hardening method 
and their Homo heat-treating furnaces. 

107 Bronze.—Interesting pictures of the bronze work in the new Wal- 
dorf-Astoria are reproduced in the December issue of the Bulletin of the 
Copper & Brass Research Association. Several unusual applications of 
copper and brass are also discussed. 

108 Liquid Heating Furances.—A recent folder sent out by the Surface 
Combustion Corporation, Toledo, Ohio, describes an installation of one of 
their continuous lead hardening furnaces designed for hardening ninety 
hubs an hour. 

109 Castings.—An attractive booklet prepared by The British Alu- 
minium Co., Ltd., 122 East 42nd Street, New York, gives technical details 
on melting practice for aluminum alloys, specificetions for casting alloys 
and heat treatment of aluminum alloy castings. : 

110 Metal Spraying.—A folder issued by the Metallizing Company of 
Los Angeles, Ltd., 1218 Long Beach Ave., Los Angeles, describes a new 
gun they have developed for metal spraying. It can be used to give non- 
metallic products the appearance of solid metals or to make some metallic 
product rust-proof. Cloth can be sprayed with metal and so can glass, 
plaster and most other materials. 
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111_ Pot Furnaces.—Bulletin No. 10 of the American Electric Furnace 
Co., Boston, Mass., is devoted to their Model P—Cylindrical Type Pot 
Furnaces. A cross-section diagram of the furnace is shown. 

112 The 7 ia ogg? ARE des ol. 4, No. 4, issue of this publication of the 

i 


Fisher Scientific Co., Pittsburgh, Pa., contains accounts of a new hot wire 
cutter for the laboratory, a new temperature recorder and a new vacuum 
meter. 

113. Recording Instruments.—Bulletin GEA-1061D of the General 
Electric Company describes their strip-chart recording instruments for 
alternating and direct current and gives data on their switchboard voltmeters 
and ammeters. 

114 Pyro Rapid Recorder.—The Pyrometer Instrument Co., 103 
Lafayette St., New York, has sent out a pamphlet announcing their rapid 
recorder radiation tube for measuring the temperature of fast moving 
objects or rapidly changing temperatures. 

115 Gears Made of Armor Plate.—The International Nickel Company, 
67 Wall St., New York, has issued reprints of an article which appeared in 
Metal Progress. It is concerned with two nickel alloy steel compositions 
which have proved reliable in rear axle and transmission gear construction. 

116 Cataract Metal.—This is an alloy developed by the Niagara Falls 
Smelting & —- Corp., Buffalo, N. Y. It is a nickel base alloy of silver 
white color and is discussed in a leaflet sent out recently by the company. 
It has great ductility, high tensile strength and chemical resisting powers. 

117 Grinding.—The October issue of Grits and Grinds, published by 
the Norton Company, Worcester, Mass., features an article entitled ‘“‘Grind 
Side Milling Cutter’’ and a write-up on the Norton Automatic Cam Grinder. 

118 Alloy Steel Castings.—An attractive pamphlet prepared by the 
Duriron Co., Ine., Dayton, Ohio, discusses the corrosion resistance of their 
Durimet and Durco Nirosta and gives technical data concerning them. 

119 Electric Decorating Kiln.—Bulletin K-101 of the Ajax Electric Co., 
Inc., Philadelphia, Pa., is devoted to their electric circular decorating kilns. 

120 Pickling.—Several circulars on their rotary pickling machine can 
be obtained from N. Ransoboff, Inc., W. 71st St. at Millcreek, Cincinnati, 
Ohio. A photograph of the equipment will be furnished if desired. 

121 shape 1 Practice.—An interesting article on cupola refractories is 
the keynote of the December issue of Better Methods, published by Beardsley & 
Piper Co., 2541 North Keeler Ave., Chicago, IIl. 

122 Carbon Tetrachloride.—This booklet published by the Roessler & 
Hasslacher Chemical Co., Niagara Falls, N. Y., contains information on 
the properties, specifications and commercial application of the non-flam- 
mable solvent, carbon tetrachloride. 

123 Electric Foundry Equipment.—Bulletin GEA-1413 of the General 
Electric Company is iovetel to a full exposition of their electric equipment 
for foundries. It is a profusely illustrated booklet of 50 pages and contains 
a list of other G-E publications of interest to foundrymen. 

124 Zinc Die Castings——-The New Jersey Zinc Company, 160 Front 
St., New York, has compiled a booklet containing many unusual pictures 
of zine die castings, from toy autos to parts for motion picture cameras 
and phonographs. 

125 Plykrome.—This stainless composite steel is discussed in a folder 
sent out by The Plykrome Corporation, 225 Broadway, New York. It is 
chromium iron or high-chrome, high-nickel stainless alloy as an integra! 
surface on a backing of mild steel and can be rolled from any alloy whic! 
best answers the specific service requirements encountered. 

126 Industrial Heating Equipment.—Bulletin No. 320 of the W. § 
Rockwell Co., 50 Church S., New York, gives a number of typical illustra 
tions of Rockwell electric and fuel furnaces used in the metallurgical, cerami 
and chemical industries. 

127 Steel-Mill Motors.—Bulletin GEK-71 of the General Electr 
Company describes their type MD Steel-Mill motors especially built f 
rough service. Specifications for the different size motors are given. 

128 Udylite.—An interesting application of this plating process 
revealed in the August issue of The Udylite News, published by the Udylit: 
Process Co., 3220 Bellevue Ave., Detroit, Mich. 

129 Chemical Equipment.—Booklet No. 100 issued by the F. J. Stok: 
Machine Company, Tabor Road, Philadelphia, Pa., describes their complet 
line of chemical, pharmaceutical and special process equipment. 

130 Springs.—The October issue of the Mainspring, published by t! 
Wallace Barnes Co., Bristol, Conn., features an article on ‘Flat Springs, 
few Suggestions Regarding their Design.”’ 

131 G-E Thrustor.—The General Electric Company has issued a pan 
phlet announcing their thrustor which is a new electric device which exert 
a smooth, powerful thrust. It can be installed on hand- or foot-operat: 
machines. Their bulletin GEA-1262A gives full information on this lir 
of equipment. 

132 Hipernik.—The International Nickel Company, 67 Wall St., N« 
York, has issued as a reprint an article entitled ‘Permeability of Hipernik 
reaches 167,000"’ written by T. D. Yensen which appeared in The Electr: 
Journal. 

133. Chrome Brick.—Bulletin 1-13-15 of the E. J. Lavino & Co., Bullitt 
Building, Philadelphia, Pa., stresses the unusual chemical and refractor) 
properties of chrome ores in the manufacture of refractories. Physica! 
properties of brick made by their improved process are illustrated. Severa! 
of their pamphlets show the application of these bricks in basic open-hearth 
furnaces, in soaking pits and recovery furnaces. 

134 Refractories.—Hytempite is a dense, plastic refractory materia! 
scientifically presen aE we | for bonding fire brick and for kindred uses. A 
23-page booklet giving numerous suggestions for its application has bee: 
compiled by the Quigley Company, Inc., 56 West 45th St., New York. A 
leaflet published by the same company discusses their dry refractory cement 
Pyro-mortar. 
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GENERAL (0) 


Tensile Properties and Stress. (Festigkeitseigenschaften und zuldssige 
ae) E. Steper. Stahl und Eisen, Vol. 51, June 25, 1931, pages 
idSo- 7% e 

Report No. 176 of the Committee on Materials of the Verein deutscher 
Eisenhittenleute. The properties of materials which must be taken into 
proper consideration for the manifold types of application are discussed. 
The author endeavors to settle the question as to what tensile properties the 
ealculations of the construction engineer must be based upon and to what 


extent the fundamental properties have been investigated. Proposals are 
made as to the accumulation of data for the calculations of the constructor. 
GN(0) 


Possible and Efficient Quality Requirements and Their Increase by Mass 
Production. (Mégliche und zweckmissige Giiteanforderungen und ihre 
Steigerung durch die Massenerzeugung.) K. Scuimz. Stahl und Eisen, 
Vol. 51, June 11, 1931, pages 729-734. 

Report No. 175 of the Committee on Materials of the Verein deutscher 
Eisenhiittenleute. Includes discussion. The article gives a résumé on the 
experience in manufacturing bolts and nuts; discusses in detail the failures 
and outlines the remedies. It is shown that at any rate mass production 
necessitates an increase of the quality of the material used. Producer and 
consumer should coéperate to this end. GN(0) 

When Designing Steel Castings. Ernest Vernt, Jr. Product Engineer- 
ing, Vol. 2, Aug. 1931, pages 352-354. 

The designer must be absolutely familiar with the mechanical properties 
of the materials to be employed and the means of shaping castings to obtain 
a good foundry product. This is particularly important in the case of very 
large castings of complicated form. Ha(0 

Theory and Practice. (Wetenschap an Techniek.) A. VosmarrR. Dz 
Gieterij, Vol. 5, June 1931, pages 78-79. 

In dealing with alloys, volume percentages would be more useful than 
either weight percentages or atomic percentages. HSv K(0) 


Weight of Monel Metal Sheets. J. K. Otsen. Metal Stampings, Vol. 4, 
Mar. 1931, page 266. 

This table gives weight in lbs./ft.2 for monel metal sheet ranging in thick- 
ness from 2 in. to 9/16 in. and from No. 0000000 (= !/2 in.) to No. 38 U. S. 
Standard gage. Weight/ft.* equals 558.14 Ibs. JN(O) 


Weight of SheetIron. J. K. Onsen. Metal Stampings, Vol. 4, Apr. 1931, 
age 356. 
This table gives the weight in Ibs./ft.? for sheet iron from '/) in. in thick- 
ness to No. 38 U. S. Standard gage. Weight/ft.? equals 480.0 lbs. 
JIN(O 
Weight of Aluminum Sheets. J. K. Otsen. Metal Stampings, Vol. 4, 
eb. 1931, page 162. 
This table gives the weight in lbs./ft.? for aluminum sheet ranging from 2 
to 1/1 in. and from No. 0000 to No. 46 B. and 8. gage in thickness 
Veight /ft.2 equals 167,098 lbs JN(O 
Non-Ferrous Metallurgy in 1930. Sam Tour. Mining & Metallurgy, 
1. 12, Jan. 1931, pages 49-55. 
Review of theoretical metallurgy, Cu and Cu alloys, bronze and red brass 
indry metallurgy, non-ferrous metals and alloys, secondary metals, Ni and 
Cu alloys, Pb-Sn and their alloys, and precious metals. Ha(0) 


Iron and Steel Metallurgy in 1930. Criype E. Witutams. Mining & 
etallurgy, Vol. 12, Jan. 1931, pages 32—36. 
Review of the progress made during the year in blast furnace practice, the 
ysical chemistry of steel making and in the rapidly increasing uses of 
rrosion-resistant steels. Ha(0 
Metallurgical Terms. Metallurgist, Apr. 1931, pages 49-50. 
Che scientific metallurgist is sometimes accused of employing abstruse 
chnieal terms when stating the results of his researches, with the conse- 
ence that the ‘‘practical man”’ 1s, for that reason, unable to understand 
at the scientific man has done or what he means. The scientific investi- 
or, attacking new fields of knowledge, is bound to develop new ideas as 
| as to discover new facts, and for these new conceptions he must neces- 
rily employ new or at least special and precisely defined terms if he wishes 
record—as he must—exactly determinec results in equally exact language 
e coining of new terms is, therefore, scarcely to be avoided but they should 
limited to as few as possible. The present habit of applying different 
anings to the same word is also confusing. ‘‘Metallurgy,’’ while applying 
everything relating to the science and art of reducing metals from their 
es, is also applied more specifically to the physical properties and heat 
atment of metals and alloys. ‘‘Physical Metallurgy,’ while an improve- 
ent, still does not cover the subject. In France, the whole field is covered 
‘Metallographie’’ which, by English-speaking scientists, denotes only 
e microscopic examination of metals. The ability of a metal or alloy to 
prove its physical properties by heat treatment, ae | quenching fol- 
ved by aging, has acquired the term age-hardening. In German, this 
iality is denoted by the very satisfactory adjective ‘‘vergiitbar.’’ How- 
ver, the Deutsche Gesellschaft fiir Metallkunde has decided to replace this 
rd with ‘‘aushirten’’ apparently to make a distinction between quenching 
d tempering as opposed to quenching and aging. Apparently all that 
can be hoped for in metallurgical terminology is the gradual development of 
a simple, logical and consistent system which the increasing intercourse and 
exchange of ideas between the workers of different nationalities will lead to 
the establishment of definitely equivalent terms between the different lan- 
guages concerned. VVK(0) 


Standard Metal Directory. Atlas Publishing Co. Inc., New York, 1931. 
Cloth, 6 & 9 inches, 778 pages. Price $10. 

This directory lists the producers, refiners and manufacturers of ferrous 
ind non-ferrous products. They are arranged geographically. Some of the 
subjects covered are: Babbitt and solder manufacturers, cable and wire 
manufacturers, copper refineries, ingot steel manufacturers, gray iron found- 
ries, foil manufacturers, rolling mills, tin plate mills, etc.— 

M. L. Moorman(0)-B- 


Platinum inthe Sun. Scientific American, Vol. 146, Jan. 1932, page 59. 
The sun is estimated to have 50,000,000 tons of Pt in the form of a gas 
heated to a temperature of 11,000° F. WAT(O) 


Metallurgical Research During 1929. Chemical Age, Vol. 22, June 7 
1930, Metallurgical Section, pages 33-34. 

Abstract from the 1929 report of the National Physical Laboratory, De- 
partment of Metallurgy and Metallurgical Chemistry. Brief description of 
the work done on “Y”’ alloy and alloys of Ni and Cr. VVK(0) 


Metal Statistics, 1931. American Metal Market, New York, 1931. 
24th Edition. Cloth, 4 X 6 inches, 552 pages. Price $2.00. _ 

The 1931 edition of this compact little book contains statistics on ferrous 
and non-ferrous metals for 1930 and preceding years. Tables showing the 
production, consumption, average prices, exports, importa, etc., are given. 

‘arious new tables have been added which will increase the usefulness of the 
book.—M. L. Moorman(0)-B- 


Codperative Research in the Iron and Steel Industry. Foundry Trade 
Journal, Vol. 45, Aug. 27, 1931, pages 130-131. ee 

Abstract of a paper by Dr. F. N. Speller, which was read before the Ameri- 
ean Iron & Steel Institute. See Metals & Alloys, Vol. 2, Sept.°1931, page 
159. OWE(O) 


’ 


PROPERTIES OF METALS (1) 


The Problem of the Electrical Conductivity of Metals. C. D. Niven. 
Canadian Journal of Research, Vol. 5, July 1931, pages 79-86. 

The author points out that mathematicians, in attempting to form theories 
of electrical conduction, lay no emphasis on the fact that resistance, as a rule, 
does not vanish at low temperatures. When it does, it vanishes suddenly. 
The question, therefore, arises as to whether the right model for conductivity 
in a metal is visualized The author suggests that fundamentally a metallic 
atom is one in which the electron configuration is incomplete. Ordinary 
conduction is a process whereby the electron jumps from one atom to another, 
remaining with the atom it jumps to until it is in equilibrium with the mo- 
tions of the electrons already on that atom. In the super-conducting state, 
the electronic orbits of different atoms become synchronized so that when an 
electron leaves one atom, another electron immediately arrives to take its 
place. Studies of the resistance-temperature curves and of other phenomena 
emphasize the importance of structure in conductivity OWE(1) 


Pure Metals. (Reine Metalle.) Wattrer Noppackx. Mecallwirtschaft, 
Vol. 10, Aug. 28, 1931, pages 674-676 

For certain physical measurements, metals of exceptional purity are neces- 
sary. Many disagreements in measurements by different investigators 
have been traced to metals of different purity. The purity of metals is 
sometimes limited by the available analytical methods. The process of 
obtaining pure metals consists of determining the impurities, producing a 
pure metallic compound and separating the metal from its compound. 
The purity can be checked by measuring the temperature coefficient of elec- 
tric conductivity, resistance at low temperatures, hardness, electric conduc- 
tivity in a strong magnetic field, by obtaining the optical or X-ray spectrum 
or by numerous chemical reactions. Some chemical methods are sensitive 
to 10~%. Fractional crystallization and distillation are frequently used to 
obtain pure compounds. Reduction to the metal is accomplished by ther 
mal, electrical or chemical means, especially by melting in a vacuum, the 
production of wires by thermal dissociation of gaseous metallic compounds 
or by electrolytic plating in sheet form. A number of metals have been pro 
duced with total impurities 10-2 to 1075. CEM(1) 


Technology and Tensile Properties of Pure Aluminum. (Technologie 
und Festigkeitseigenschaften von Reinaluminium.) G. Sacus & J. Weerrts 
Aluminium, Hauszeitschrift V. A. W. Erftwerk, Vol. 3, Apr.-June 1931, 
pages 182-236 

Three grades of pure aluminum are commercially produced (a) Al 99.5 
with more than 99.5% Al (in America, ‘‘special’’); (b) Al 99 with more than 
99% Al (‘grade 1"’ or ‘‘grade A”’ in the U.S.A.); (c) Al 98/99 with 98-99% 
Al (‘grade 2”’ or ‘“‘grade B”"’ in the U.S.A.) Al with 99.7 to 99.8% can be 
had without difficulty; the impurities are Fe, Si or traces of Cu. The Alumi 
num Company of America produces an aluminum of 99.8 to 99.9% which 
has a somewhat lower tensile strength. The influence of the impurities is 
explained. A complete treatise on casting, influence of casting temperature, 
machining, workability, pressing, drawing, tools for cutting, milling, thread 
ing, boring, sawing, filing, grinding is given. Heat treatments for obtaining 
recrystallization and certain properties are described in detail. Tensile 
properties and electric conductivity are tabulated for different degrees of 
purity. Extensive tables which show the influence of annealing of different 
durations on the tensile strength are added. The crystal structure is ex 
haustively discussed and directions are given for the production of uni-erys 
tals (crystals in which one crystal fills the whole section and has a sufficient 
length for undisturbed behavior during working). The mechanical proper 
ties, their teats and results are described by means of tables, curves and for- 
mulas. A separate chapter is devoted to the influence of temperature and 
is illustrated by curves. Corrosion is treated in the same manner. The 
paper is supplemented by a list of 269 references. Ha(1) 

Compressing Powdered Carbonyl Iron by Treatment with Heat and Com- 

ression. (Ueber die Verfestigung von pulverférmigen Carbonyleisen durch 

arme- und Druckbehandlung.) L. Scuiecutr, W. Scuuparpr «& F. 
Durtscumip. Zeitschrift fiir Elektrochemie, Vol. 37, Aug.-Sept. 1931, pages 
485-492. 

Carbony] iron is the product of the thermal! disintegration of iron carbony! 
when metallic iron is formed under the development of carbon monoxide. It 
is an extremely fine iron powder and consists of smal! spheres of a diameter of 
1 X 10-3 cm. to 1 X 1074 em. Carbonyl iron shows a remarkable erysta! 
growth when heated; this quality is ascribed to its purity, the low tempera- 
ture of its formation and the smal] size and sphericity of the powder particles 
It has an extraordinary ability to sinter which makes a technical production 
and application of carbonyl iron possible. It is very soft and possesses a 
deep-drawability like Cu. Its technological properties, hardness, elonga- 
tion, elastic limit, tensile strength are as good as those of pure Fe produced 
by smelting. It is more resistant to corrosion than other types of pure Fe and 
has a high original permeability (uw. = 3000) and a low coercive force (He = 
0.07) when annealed in vacuum in a current of H. The carbony! iron alloys 
are equally excellent with regard to mechanical and magnetic properties, due 
to freedom from 8 and P. In the discussion, several points concerning pre 
cipitation of a metal from a gas were mentioned. 13 references. Ha(1) 


Some Electrical Properties of Spectroscopically Pure Zinc Crystals. 
A. G. Horem. Physical Review, Vol. 38, Oct. 1931, pages 1357-137 

With single crystal specimens of spectroscopically pure (99.9999%) Zn 
the Thomson coefficient at 49.5° C. has been measured as a function ot 
orientation. A very accurate confirmation of the Voigt-Thomson sym 
metry relation is obtained; the principal values of the Thomson coefficient 
areol = 0.86 X 10~* cal./coul./deg., anda jj = 0.34 * 10~6 cal./coul./deg 
The thermal e. m. f. of these same specimens against Cu has been determined 
as a function of orientation throughout the temperature range —180° to 
200° C. From these data, the values of the Peltier coefficient, the Thomson 
coefficient and the difference in principal Thomson coefficients have been 
computed as functions of temperature by means of the relations given by the 
Kelvin thermodynamical theory of thermoelectricity. The values of the Pe! 


tier coefficient of Zn 1 against Zn= thus obtained are r = 658 microvolts at 
49.5° C, and x = 1080 microvolts at 125°C. For the difference in the princi 
pal Thomson coefficients, the values areo| —of = 0.58 X 10~* cal./coul./- 


‘ 


deg. at 49.5° C.andoel —o ¥ = 1.20 XK 10~* cal./coul./deg. at 125°C. The 
predictions of the Kelvin theory regarding o| — |} are thus found to be in 
agreement with the direct determinations by Ware and the author. The 
Voigt-Thomson law is found to hold also in the case of thermoelectric power 
and the other thermoelectric properties to which it should apply. The de- 
pendence of resistivity on temperature has been investigated for the tem- 
perature range —170to25°C. The average value of the temperature co- 
efficient of resistivity obtained isa = 4.058 X 10~'. For comparison pur 
poses, a direct determination of the Thomson coefficients of single crystal 
specimens of pure Zn (Kahlbaum’'s best Zn) at 49.5° C. has also been made, 
as well as a study of the dependence of their resistivities on temperatures 
For this 'ess pure Zn the principal values of the Thomson coefficient are 
ol = 0.91 X 10~* cal./coul./deg. anda = 0.38 K 10~-* cal./coul./deg. 
For the temperature coefficient of resistivity, the average value is a = 
4.009 X 10-%. A variation in the values of a for specimens of the same grade 
of Zn is observed which is considerably greater than can be attributed to 
experimental error. WAT(1) 

The Chemistry and Metallurgy of Beryllium. G. M. Dyson. Chemica! 
Age, London, Vol. 24, No. 611, 1931, pages 228-230. 

A review of the known properties of Be and the possibilities of its practical 


application. Ha(1) 
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The Photoelectric Effect in Metals. (Zum Photoeffekt an Metallen.) 
Herpert Frouiicn. Annalen der Physik, Vol. 7 (5), No. 1, 1930, pages 
103—128. 

On the basis of Sommerfeld’s wave-mechanical electron theory, a theory of 
the photoelectric effect in thin layers is developed. With the alkali metals, 
this theory —— intensity values and maxima for current and light fre- 

c 


quency which agree in general with experimentally obtained values. The 
difference in behavior of a surface toward fast and slow electrons accounts 
for the direction of polarization. For fast electrons, the atomic structure 
of the surface is important; for slow electrons, the surface may be regarded 
assmooth. The distribution of energy of the photoelectrons shows a strong 
maximum near the maximum velocity. Ha(1) 


The Melting Point of Pure Chromium. (Ueber den Schmelzpunkt des 
reinen Chroms.) F. Horrmann & C. Tinawaupt. Zeitschrift fiir Metall- 
kunde, Vol. 23, Jan. 1931, pages 31-32. 

The melting point of pure Cr was determined by an optical pyrometer in 
2 ways. In the first, the metal was melted in a high vacuum in a magnesia 
ec: ocible, and a value of 1800 + 10° C. was obtained. In the second, the 
metal was melted by the heating effect of electric current passing through it, 
and a value of 1765 + 10° C. was obtained. The reason for this difference is 
not clear. RFM(1) 

Brinell Hardness and Tensile Strength, W. Rosennarn. Metallurgist, 
June 1931, pages 83-85. 

The close proportionality between the Brinell test and tensile strength 
would indicate that the phenomena occurring in the 2 tests were very simular. 
This is not surprising when it 1s realized that in both, the material is being 
subjected to plastic deformation which largely takes place by shear, and that 
the tensile and compressive properties of steels in a normalized or annealed 
condition are very similar. The indentation test, therefore, like the tensile 
test, can be to some extent regarded as a means of measuring the resistance of 
the material to plastiv deformation. However, this relationship does not 
hold with other metals and alloys. In certain limited groups of alloys there 
is a proportionality between the 2 sets of data, but the numerical! value of the 
ratio is different from that applicable to steel. On the other hand, there are 
types of alloys in which there is no proportionality between indentation 
hardness and tensile strength. In the case of copper containing 0.7% iron 
it is found that the Brinell number can be raised a“ age-harder:' ng from 35.8 
to 52.5. This result is obtained by first quenching the material rom a tem- 
perature of 1000° C. and following this by reheating for some hours at 500° 
C. Yet, in spite of an increase of Brinell number of nearly 50%, the tensile 
strength only increases from about 13 to 15 tons/in.* A similar observation 
has been made in regard to the alloys of pure Cu with oxygen (Hanson, 
Marrayat & Ford. Journal Institute of Metals, Vol. 30, 1923, page 197), 
while in the alloys of the same metal with 0.95% P the Brinell number can be 
increased from 43 to 52 by quenching and reheating, but there is no appreci- 
able increase in the tensile strength (Hanson, Archbutt & Ford. Journal 
Institute of Metals, Vol. 33, 1930, page 41. See Metals & Alloys, Vol. 1, 
page 788). The author therefore considers the mechanism of deformation 
as it exists in both the tensile test and the indentation process to find an 
explanation of these phenomena. His explanation is based upon the con- 
sideration of the extent to which intercrystalline cohesion in ofdinary poly- 
crystalline metal enters into the results of both tensile and indentation tests. 
In steel at room temperatures, and in a great many of the stronger metals 
and alloys, intererystalline cohesion is so great that by whatever method 
fracture is produced, it always ocours mainly if not wholly by rupture of the 
crystals themselves and not by the separation of the crystals from one another 
—the material fails by trans-crystalline and not by inter-crystalline move- 
ment. At elevated temperatures—and in some metals a very slight rise of 
temperature is sufficient—the intercrystalline cohesion becomes weaker than 
the resistance of the crystals themselves and the material fails by intercrystal- 
line rupture. Age-hardening is believed to occur as the result of the precipi- 
tation, in a state of extremely fine division, of material present in a solid 
solution in a state of super-saturation. Iron, for instance, is considerably 
more soluble in solid Cu at 1000° C. than at 500° C., and if the alloy, after 
annealing at 1000° C., is quenched, and is thereby maintained in the condi- 
tion of a solid solution, hardening can be brought about by reheating at 
500° C. This causes a precipitation of the excess of iron which had been 
retained in solid solution by quenching. The precipitation of the particles 
disturbs the regular space-lattice of the Cu and thereby increases resistance 
to deformation by crystalline slipping. If this view of age-hardening is 
correct, we should anticipate an increase in the hardness and strength of the 
crystals of the metal, but it is an open question whether such a precipitation 
process can have, in itself, any effect on inter-crystalline cohesion. The 
author's view on this point, based on the conception that there is an inter- 
crystalline layer of more or less non-crystalline or amorphous material be- 
tween adjacent crystals, is that precipitation, if it occurs at all in these layers, 
cannot further harden them, since there is no slip mechanism which can be 
hampered by the presence of dispersed particles. Only where comparatively 
large quantities of relatively large molecules or crystallites of an inter-metal- 
lic compound are deposited from or formed in the alloy matrix need there 
be any great effect on boundary strength. In such a case, the presence of 
any considerable number of large molecules or particles would serve to in- 
crease the effective viscosity of the intererystalline layer and thus would serve 
to raise boundary strength. However, it is only necessary to appreciate the 
fact that age-hardening, and other methods of increasing the strength of an 
alloy, may in certain cases increase only the strength of the crystals them- 
selves without altering the boundary strength. Let us now consider the 
the effect on indentation hardness and tensile strength respectively of a proc- 
ess which increases the hardness and strength of the crystals themselves 
without materially affecting boundary strength. The result will depend 
upon whether, in the initial unhardened state, the boundary strength was 
very considerably, or only slightly, greater than the strength of the crystals. 
In the former case—where the crystal boundaries are very much stronger 
than the crystals, the effect of hardening the crystals themselves will clearly 
be to increase the resistance of the material to plastic deformation of all 
kinds, and we should expect to find Brinell number and tensile strength in- 
creasing proportionately together. This appears to be the case with steel 
in which, even at slightly elevated temperatures, inter-crystalline rupture 
can only be produced with the aid of chemical attack. On the other hand, 
where, in the initial state of the metal, the boundary strength is only slightly 
higher than the crystal strength, any hardening of the crystals will only 
produce a slight increase of tensile strength, since rupture will soon occur at, 
or be initiated by, the failure of the crystal boundaries. Under compression, 
however, as in the indentation test, the strength of the crystal boundaries 
does not enter into the question to anything like the same extent, and the 
indentation test is thus a measure more of the hardness and strength of the 
individual crystals than of the aggregate. Where, therefore, it is the strength 
of the crystals which governs the strength of the material, i. e., where inter- 
crystalline cohesion is high, tensile strength and Brinell number will be more 
or less proportional; but where inter-crystalline cohesion is not very high, 
there will be little or no relationship between the 2 types of test. This ex- 
planation appears to cover satisfactorily the behavior of mild steel and of 
many alloys, both at ordinary and elevated temperatures. It suggests that 
in a single crystal the relation between indentation hardness and tensile 
strength should be particularly close, since boundary strength does not enter 
into the matter. §n the other hand, the mode oi deformation of a single 
crystal is of a peculiar kind, and it might be found that this affects the inden- 
tation test in such a way as to interfere with proportionality to the tensile 
strength. VVK(1) 
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PROPERTIES OF NON-FERROUS ALLOYS (2) 


Konel. J. 8. Neoru (International Nickel Co.). Metal Ind 
London, Vol. 37, July 4, 1930, page 15. , : —— 

Brief letter giving the composition of Konel Metal developed by the 
Westinghouse Electric & Mfg. Co. VSP(2) 


Steel and Light Metal. (Stahl und Leichtmetall.) P. Scuwerser. 
ee Vol. 20, July 26, 1930, pages 1658-1659; Aug. 9, 1930, page 

Rustless light metal possesses all the good qualities of steel, besides its 
own, without the disadvantages of the latter. It is superior to steel because 
of its low specific gravity (about 2.8), permitting a decrease in weight in con- 
structions of about 60%; greater safety despite a possible decrease in weight, 
under certain conditions, of 90%; absolute freedom from rusting, obliterat- 
ing the necessity for protective coatings; longer life; greater thermal and 
electrical conductivity. It permits of great economic saving. Its use is 
ushering in a new industrial era. WHB(2) 


Aluminium Alloy. Electrician, Vol. 107, Sept. 18, 1931, page 384. 

A new light alloy with remarkable properties, designated M.V. “‘C’”’ has 
been produced by the Metropolitan-Vickers Electric Co. Ltd. It is an Al- 
Si alloy prepared by a new method. Outstanding properties are strength 
and ductility. The ultimate strength is 9-11 tons/in.? when sand cast, and 
11-13 tons/in.? when chill cast. The alloy can be rolled, drawn, spun, 
forged, pressed or stamped, and when so worked is greatly improved in 
strength and ductility. M.V. ‘“C’’ machines easily and is easily welded. 

WHB(2) 


Hiduminium R R Alloys. (Les alliages Hiduminium RR.) Aciers Spe- 
ciauz, Métauz et Alliages, Vol. 6, Mar. 1931, pages 126-128. 

Hiduminium alloys comprise 4 Al base alloys in which Ti plays an im- 
portant part. Ti acts as catalyzer and homogenizer. Its physical proper- 
ties are: specific gravity, 2.7-2.75; heat conductivity, 0.40 C.G.S.; coef- 
ficient of dilation, 0.000022/C.°; melting point, 635° e. shrinkage in cast- 
ing, 1.25%. The chemical composition is Cu, 0.50-5.0%; Ni, 0.20-2.50%; 
Mg, 0.04-5.0%; Fe, 0.50-1.80%; Ti, 0.04-0.60; Si, 0.20-5.0%; Al, bal- 
ance. The mechanical properties of these alloys are greatly improved 
after heating for 8-20 hrs. at 155—175° C. GTM(2) 


A New Aluminum Alloy. T. W. Bossert & J. A. Nock (Aluminum Co 
of America). Metals & Alloys, Vol. 2, Oct. 1931, pages 238-239. 

The authors describe a new Al alloy containing 1% each of Mn and Mg 
which exhibits excellent resistance to atmospheric corrosion and worka- 
bility coupled with high strength which has not been previously attained 
in a corrosion resistant Al alloy. WLCQ) 


Forging of Light Metals. Duralumin. (Les Forges des Métaux legers 
Forgeage et Métricage du Duraluminum aux Forges de Bologne.) A 
VELLA-FERRAND. Aciers Speciauz, Métauz et Alliages, Vol. 6, May 1931 
pages 243-250; Revue de l’Aluminum, No. 40, Nov.—Dec. 1930, pages 
1268-1274. 

Heat treatment, forging and testing of duralumin type alloys are discussed 
The characteristics and composition of the L.2R (duralumin) alloy, whic 
is worked in a forging plant in Bologne, are as follows: 


3.5-4.0% Cu ) Tensile strength 57,000 Ib. /in.? 
0.5% Mg Elastic limit 34,200 Ib./in.? 
0.5-1.0% Mn Elongation 16% 

95% Al Melting point 640° C. 


traces of Si and Fe |} 
GTM(2) 

Bearing Properties Affected by Variations in Composition. Cua) 
Uptruecrove. Foundry, Vol. 59, Jan. 1, 1931, pages 72-74. 

The effects of variations of the Sb and Sn contents, of casting and mo 
temperatures, rate of cooling on the structure of bearing metals; especial! 
those used in the automobile industry, are discussed. Bronzes with add 
tions of Ni show considerable increase in tensile strength and elongatio: 
The selection of bronzes for worm gears is also discussed. Ha(2) 


Tombasil, a New Silicon-Zinc-Copper Alloy. (Le tombasil, nouvelalliag 
silicium-zinc-ciuvre.) E. Vapers. Cuivre et Laiton, Vol. 4, Oct. 3: 
1931, pages 469-483. 

The equilibrium diagram of this ternary alloy is discussed in all ite phase 
See Metals & Allays, Vol. 1, Dec. 1930, page 898. Ha(2 


Report of Sub-Committee XV on Die-Cast Metals and Alloys. America 
Society Testing Materials, Preprint No. 19, 1930, pages 4-12. 

Results of tests of tensile strength, ductility, hardness and impa: 
strength, as affected by exposure to water vapor at temperatures up to 95° C 
immersion in heated paraffin and exposure to weather, are given. Disint« 
gration of Zn-base die-casting alloys is due to intercrystalline oxidatio 
this is accelerated by Sn and Pb as impurities in the Zn, and is reduced b» 
the addition of small quantities of Mg. (2 


Characteristics and Properties of Monel Metal. Metallurgia, Vol. 
Nov. 1931, pages 23-25. 

A general discussion of the properties of Monel. Includes a list of m« 
chanical properties and directions for casting and working. JLG(2) 


Alloys of Copper—Brasses, Bronzes and Other Materials of Electrica! 
Interest. J. Brapuey. Electrician, Vol. 107, Nov. 13, 1931, pages 650-655 

An article dealing with alloys in which ingredients other than Cu cannot 
be regarded as impurities. The alloys discussed are: brass, bronze, phos 
phor-bronze, gun metal, Al-bronze, Cd-Cu, Mn-bronze or brass, nickel silver 
and constantan. Tensile strength, yield points and elongation % are given 
for several of these alloys at various temperatures. WHB(2) 


The Beryllium Bronzes. (Les bronzes an Beryllium.) Cuivre & Laiton, 
Vol. 4, July 30, 1931, pages 337-340. 

A short review of the chemistry and physics of Be. Be is an extremely 
strong deoxidizing agent and, especially for Cu, preferable to P. More- 
over, the density of Cu as well as its electric conductivity are but very little 
reduced by the addition of Be; an amount of 0.02—0.03% gives a conductiv- 
ity of 55-56. The metal is then perfectly homogeneous and has a tensile 
strength of 18-20 kg.-mm.* The Be bronzes or used contain up to 
10% Be, it is so easily poured, the cast metal has an elongation of 36%. It 
ean be rolled with contents up to 3% Be. This bronze shows even better 
qualities than Sn or Al bronzes. Heat treatment will improve Be Bronze; 
several methods are described for bronzes of various amounts of Be. Bronze 
with 2-5% Be, which is not heat treated, has a Brinell hardness of 100 which 
by proper heat treatment can be increased to 400. Be bronzes have a 
greater corrosion resistance than steel. The electric conductivity of a 2.5% 
bronze is about 17-19, while the heat conductivity is about 4/10 that of 
electrolytic Cu. A bronze of 0.9-1.5% Be seems to give an excellent anti- 
friction metal. In spite of the comparative novelty of this alloy, the experi- 
ments have shown an extreme usefulness in many fields. Ha(2) 


The Alloy 85-5-5-5 (Cu, Sn, Zn and Pb). Metal Progress, Vol. 19, Mar. 
1931, pages 104, 106, 110, 112. 

Notes prepared for the Data Sheet Committee, Institute of Metals and the 
Recommended Practice Committee A. 8. 8. T. WLC(2) 











PROPERTIES OF FERROUS ALLOYS (3) 


Research Improves Quality of Electric Steel. F.A.Metmorn. Foundry, 
Vol. 59, Aug. 15, 1931, pages 28-31. 

Abstract of a paper read at the Chicago meeting of the American Foundry- 
men's Association. Deals with the tests conducted to determine the causes 
of certain abnormalities in electric furnace steel. In cast condition, the 
open-hearth and electric materials are ony identical in tensile strength, 
yield point, elongation and reduction. Quenching has a marked influence 
on the tensile and yield points of both materials. Possible controlling causes 
of the pressure of abnormal structure might arise from one or more of the 
following: higher temperature in electric steel; existence of non-metallic 
impurities; some intensely localized high temperature during manufacture. 
Furnace practice was also studied. To arrive at possible variations of manipu- 
lation and conditions in the electric and open-hearth steel manufacture, 
each step of the process is recorded. Careful observations of difficult cast- 
ings liable to hot-cracking has indicated a marked reduction in hot-cracking 
trouble in case of more controiled electric steel. VSP(3) 


The Properties of Malleable Casting and Its Application in the Construc- 
tion of Automobiles. (Die Eigenschaften von Temperguss und seine Ver- 
wendung im Automobilbau.) F. RvusEeNsDOERFFER . MUBLLER 
Automobiltechnische Zeitschrift, Vol. 34, June 10, 1931, pages 385-387; June 
20, 1931, pages 408-410. 

By means of the iron-carbon diagram, the advantages of malleable casting 
are explained, as also the good pouring quality in connection with great 
toughness. Process of production, analysis of different qualities, micro- 
photographs of structure and mechanical properties are described. Nu- 
merical values and methods of machining are added. Part 2. From com- 
parative tests with different cast materials, the authors conclude that malle- 
able cast iron (especially white castings) is the best material for highly 
stressed parts with thin walls. It offers, in the construction of automobiles, 
the greatest economy and the greatest safety of operation. Ha(3) 


Characteristics of Alloyed Cast Iron. F. W. Surpiey (Caterpillar Tractor 
Co.). American Society for Steel Treating, Preprint No. 25, 1931, 19 pages. 

Paper read and discussed before the Boston Convention of the Society 
, Sept. 1931. The use of Ni and Cr as alloys in cast iron is discussed 
ind the benefits to be obtained in the uniformity and increased properties 
ire described. WLOV3) 


The Precipitation Hardening of Iron by Titanium. (Ueber die Aus- 
heidungshartung des Eisens durch Titan.) R. Wasmunr. Krupp'sche 

f/onatshefte, Vol. 12, July 1931, pages 159-178. 
[t has been discovered that Ti is especially capable of producing the so- 
led ‘“‘precipitation hardening’’ in iron which is due to a dissolving and pre- 
itation process of a second, restrictedly soluble phase. This process 
duces very great hardness, according to the content of Ti. For the com- 
reial percentages up to 3% Ti, the addition of a third element, Si, Ni or 
ers, is necessary to obtain this hardening effect. The changes in hard- 
s, in electrical and magnetic properties of Fe-Ti alloys which have been 
nched at annealing confirm the opinion that the precipitation hardening 
responds to the refining of duralumin. The very comprehensive tests 
ch were made to elucidate all the influences of other alloying elements, 
annealing and quenching temperatures, cooling velocities are described in 
tail and the results are reproduced in tables and curves. 14 - ~ 

a(3) 


Steels Used for Drop Forgings. E. T. Watton. Heat Treating & 
ying, Vol. 17, Oct. 1931, pages 949-953. 

.n enumeration of types of steel suitable for drop forging, their treatment 
{ physical properties. Ha(3) 


characteristics of Copper Steels. Franz Newt. Heat Treating & Forg- 
Vol. 17, Feb. 1931, pages 148-150; Mar. 1931, pages 252-255; Apr. 
|, pages 357-359. 

ee Metals & Alloys, Vol. 1, Oct. 1930, page 792. Ha(3) 


owth and Scale Resisting Cast Irons. F. K. Neatn. Bulletin British 
‘ Iron Research Association, No. 23, Apr. 1931, pages 364-366; Jron and 
of Canada, Vol. 14, June 1931, pages 95, 101. 
review of the development and present state in the production of a cast 
that does not show growth or scaling has led to the following basic 
litions: (1) Since it is searcely possible to prevent carbide decomposi- 
n on repeated heatings, an Fe should contain little or no pearlite from the 
t. (2) Since any transformation tends to loosen the structure because 
volume changes and consequently to promote internal oxidation, such 
nsformation within the working temperatures should be avoided. (3) 
ce coarse graphite tends to promote penetration of gases, the graphite 
uld be as fine as possible. (4) The metallic matrix must be mechanically 
nse and must, of itself, resist oxidation and must contain no included gases. 
fests of some recent German investigations are briefly described and a few 
ures on mechanical properties are given. Ha(3) 


; 


~ 


The Wear of Cast Iron. F. K. Neatn. Bulletin British Cast Iron Re- 
earch Association, Vol. 3, July 1931, No. 1, pages 10-13. 
Review of recently published papers on this subject. S8references. Ha(3) 


Better Results Obtained from Gears; Change of Treatment Proves 
Successful. Edgar Allen News, Vol. 10, Oct. 1931, pages 976-977. 
A set of gears of case hardened steel showed a much longer life than a set 
other gears running under the same conditions in a motor truck. The 
method of heat treating was the following: the steel was held for 3!/2 hrs. 
at 875° C. and dipped at 880° C., requenched at 770° C. Ha(3) 


of 


Gray Iron Possesses Valuable Engineering Properties. Part XII. 
Foundry, Vol. 59, Jan. 1, 1931, pages 61-64, 78; Feb. 1, 1931, pages 92-94. 

These installments describe the reasons for growth of cast iron. The 
method of measuring the growth with a dilatometer is explained and tables 
of expansion and growth coefficients are given. Ha(3) 


Boiler Steels and Other Soft Steels. Boiler Maker, Vol. 31, July 1931, 
pages 184-186. 

A brief review of the elements which make up desirable qualities of boiler 
steels: C, Mn, Si and their amounts. The welding qualities and the meth- 
ods of welding and testing are discussed. Ha(3) 


; Influence of Ingot Section on the Properties of Forged or Rolled Steel. 
(Contribution a l’etude de l’influence de la section du lingot sur les pro- 
priétés mécaniques des barres forgées ou laminéesenacier.) A. Porrevin, 
M. Préret & M. Joxtver. Congrés International des Mines, de la Métal- 
lurgie et de la Géologie appliquée, Section de Métallurgie, 6th session Liege, 
June 1930, pages 135-147. 29 figures. 

Includes discussion. See Metals & Alloys, Vol. 2, Nov. 1931, page 
243. HWG(3) 


Some Recent Developments in Corrosion-Resisting Steels. J. H. G. 
Monypenny. Congrés International des Mines, de la Métallurgie et de la 
Géologie appliquée, Section de Métallurgie, 6th session Liege, June 1930, 
pages 201-215. 

eneral discussion of stainless and austenitic stainless steels, with emphasis 
on need for correct heat-treatment. Failures due to intergranular attack 
are cited. HWG(3) 

Tubing of Various Sizes and Alloys. G. P. McNirr (National Tube Co.). 
Metal Progress, Vol. 19, June 1931, pages 60-65, 83. 

_ The author shows that seamless tube process is not limited to the composi- 
tion range of other tube processes. Effect of wall thickness on the proper- 
ties of carbon steel seamless tubing are discussed. Alloy steels, medium 
manganese, 18 Cr-8 Ni, and 6% Cr, are discussed. Physical properties 
and applications of these compositions are given. ¥ LC(3) 

Iron Castings with Eutectic Structure. (Eisengussstiicke mit eutek- 
tischen Gefiige.) B. Osann. Die Giesserei mit Giesserei-Zeitung, Vol. 18, 
May 8, 1931, pages 373-380. 

The author maintains that good castings have always had eutectio struc- 
ture but it was not recognized because the conceptions of eutectic and eutec- 
tic structure have so far not been defined sharply enough. He shows a way 
to produce this structure with certainty by properly adapting the amount 
of Si to the content of C which is desired. The eutectic structure also offers 
the best machinability and gives a good clean surface. From the tests, a 
formula is developed, by means of which the tensile strength can be calcu- 
lated from the chemical analysis. The calculated values agree very well 
with the results of tests. Ha(3) 

Properties of Killed and Rimmed Steel. (Eigenschaften beruhigt und 
unberuhigt vergossenen Stahls.) W. Oxenrre. & A. Scuerers. Stahl und 
Eisen, Vol. 51, June 4, 1931, pages 710-715. 

The differences of blowholes and segregations of killed and rimmed stee! 
were studied by microscopic examination and chemical analysis. The change 
of the physical properties between top and bottom, edge and core was deter- 
mined for billets (70 mm.?) as well as for finished round bars of 40 mm di- 
ameter and 20 mm. diameter, respectively. In annealing, or recrystallizing, 
the grain of the rimmed steel grows more rapidly than that of the killed 
steel. There are also differences as to mockaninel and magnetic aging 
The rimmed steel seems to tend to aging to a smaller extent than the killed 
steel. GN(3) 

The Growth of Cast Iron under Tension Stress. (Das Wachsen von 
Gusseisen under Zugbeanspruchung.) E. Prwowarskxy & O. BoRNHOFEN 
Archiv fiir Eisenhiittenwesen, Vol. 5, Sept. 1931, pages 163-166; Jron & Coal 
Trades Review, Vol. 123, Nov. 6, 1931, page 697; Foundry Trade Journal, 
Vol. 45, Nov. 1931, page 306. 

Whereas cast iron in application may show changes of volume even at 
temperatures above 200° oh laboratory tests showed practically no changes 
of volume up to 550° C. This was supposed to be due to oscillations cast 
iron structures and machinery parts are subjected to. The investigation 
was undertaken to elucidate the above assumption. ‘6 different cast irons 
were tested and the effect of an increased load (1 kg./mm.?, 2 kg./mm.?, 3 
kg./mm.? and 5 kg./mm.’) upon the elongation was studied in dependence 
upon the time. The results indicate that (1) the temperature of the begin- 
ning growth of cast iron is not essentially decreased when the cast iron is 


subjected to a tension load; (2) a static elongation is observed at tem- 
peratures up to about 500° C. This elongation, however, is not simply 
indicative of the possible growth; (3) volume changes occur at tempera 


tures above 500° C., which indicate growth. Cast irons which had become 
completely ferritic by annealing in vacuum show, when subjected to a 
tension load in vacuum, volume changes independent of the chemical com 
position. The size of these volume changes are in accordance with the vo! 
ume changes of steel at the corresponding temperatures. A short time growth 
test is proposed as follows: A 20 hr. heating at 650° C. and a load of 1 
kg./mm.2 The extension found with this load and time shall be indicative 
of the growth. Ha+GN(3) 

Investigation of the Heat Sensibility of Low Carbon Steel. (Untersuch- 
ung der Ueberhitzungsempfindlichkeit von niedriggekohitem Flussstahl. 
E. Pout, E. Kriscer & F. SaupRwWALD. Stahl und Hisen, Vol. 51, Mar. 12, 
1931, pages 324-326. 

Electrolytic iron, low C steel sheets and one low C- Mo steel sheet were used 
for the experiments. The sheet samples were heated for one hr. and 5 lirs 
at temperatures of 950°, 1000°, 1050°, 1100°, 1150°, 1200°, 1250°, 1300°, 
1350° and 1400° C. (for one hr. only) and cooled in air. The Mo steel was 
subjected only to the 5 hrs. heating. After cooling, the grain size was deter- 
mined and plotted in diagrams. In electrolytic iron, burning and oxidation 
starts at 1300° and the heating at 1150° C. for the 5 hrs. heating. The 
corresponding temperatures for the low carbon steel are: 1350° (1 hr.) and 


1250° (5 hrs.). Inthe Mo steel, burning is observed at 1300° C Material 
with a larger grain size is less resistant against burning than one with a fine 
grain. GN(3) 


The Practical Application of New Values for the Judging of Cast Iron. 
(Ueber die praktische Anwendung neuer Wertbegriffe fur die Beurteilung 
von Gusseisen.) Hans Pinst. Die Giesserei mit Giesserei- Zeitung, Vol. 18, 
Apr. 1931, pages 334-339; May 1, 1931, 357-363. 

For judging the quality of cast iron, Thum and Ude had suggested the use 
of the ratio op/f = bending strength/deflection, while Meyersberg proposes 


‘ , : < 100 
the bending number 100 X deflection/bending strength = f = —— and 


B 
tensile strength X bending number = op X f X 100/eR’ = op X Zt = 
bending product. This latter formula is, however, not intended to give any 
insight into the texture. The lines of equal bending products are called 
isofiexes. The formulas were determined on 5 kinds of iron; the relation 
op/f for the formation of graphite was corroborated. The isoflex-diagram 
corresponds also to the views obtained with the first named method and 
offers, therefore, a reliable measure for the quality with regard to bending and 
tensile strength. If location of the isoflexes is reduced to a standard sample, 
each kind of casting will then give its own characteristic enaciam ~ 
a(3) 

High Strength Malleable. (La malléable 4 haute résistance.) FE 
PrwoOWaRskKy. Congrés International des Mines, de la Métallurgie et de la 
Géologie appliquée, Section de Métallurgie, 6th session, Liege, June 1930, 
pages 879-884. 14 figures. 

General résumé. Average properties of black heart malleable made in 
different types of furnaces are: 


urnace Tensile strength Ibs./in.* ume % in 
21/2 in. 
Cupola 54,000 10.9 
Oil Furnace 52,000 12.0 
Open Hearth 57,000 11.1 
Brackelsberg 61,500 18.1 


The General Electric method for rapid annealing is mentioned. The 
author gives a curve to show that instead of 5 days on the usual cycle, by 
heating first to about 1075° C. then cooling to about 750° C., and running 
the temperature up and down from 750° to 770° C. several times, the process 
can be completed in 1 or 2 days, according to the size of the furnace. Cr 
alone hinders oe ee ge Ni favors it, but Ni alone does not produce 
an improved malleable. The combination of 21/2% Ni and '/2% Cr in 
alloy heated to 975° C. (for 3 hrs. against 1 hr. for the unalloyed malleable) 
raised the tensile strength from 88,000—92,000 to 100,000-128,000 Ibs./in.?, 
and dropped the elongation from 2-4% to '/2-1%. HWG(3) 
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CORROSION, EROSION, OXIDATION, PASSIVITY & 
PROTECTION OF METALS & ALLOYS (4) 


Some Properties of Protective Films on Metals. Exnesr 8S. Hepaces. 
Journal Society Chemical Industry, Vol. 50, Jan. 9, 1931, pages 21-25. 

The oxidation of metals in the air is determined by 3 factors: (1) the 
chemical affinity for O, (2) the volatility of the metai and (3) the physical 
properties of the oxide. In aqueous solutions, corrosion is determined by the 
solution tension of the metal and the physical and chemical properties of 
the product. Given a solution tension such that the reaction will start, how 
far it will proceed will depend to a large extent on the solubility of the 
product. If readily soluble, the reaction should continue rapidly; if in- 
soluble it may or may not allow further corrosion, depending on whether its 
physical properties are such as lead to a sufficiently protective film. Whena 
metal] is conde the anode of an electrolytic cell, it may exhibit more than one 
type uf behavior. (1) It may be unattacked by the liberated ions and lead 
to the evolution of O. (2) A film of insoluble and poorly-conducting mate- 
rial, practically preventing further passage of current, may form on the 
metal. (3) The metal may dissolve continuously to form a salt. (4) 
The metal may dissolve smoothly at low current densities, while with in- 
crease of current a film may form. When (4) occurs, the current passing 
falls and the potential of the anode rises on formation of the film; dissolution 
of the metal may continue at a slower rate, giving perhaps ions of higher 
valency, or the metal may become passive, scarcely dissolving at all, while 
O is freely evolved. Many examples of the factors enumerated for the 
various exposures of metals are given VV K(4) 


Faraday’s Views on Passivity in the Light of Recent Research. Ernest 
S. HepGes Journal Society Chemical Industry, Vol. 50, Sept. 11, 1931, 
pages 750-751 

Faraday in 1836 discussed the phenomenon of passivity ascribing it to the 
production of an oxide film. His discussion contains the fundamental 
views accepted today although he lacked the experimental substantiation 
such as the actual separation of the oxide film, etc. The author also gives an 
excellent brief historical review of passivity. VV K(4) 


Correlation of Certain Soil Characteristics with Pipe-Line Corrosion. 
I. A. Denison Bureau of Standards Journal of Research, Vol. 7, Oct. 
1931, pages 631-642; Oil & Gas Journal, Vol. 29, June 5, 1930, page T-200 

Corrosion experienced in the operation of a group of pipe lines in Ohio 
was found to be related to the kinds of soil which occur along a 32-mile 
section of the lines. Soils of the Brookston series in this area are non- 
corrosive. Soils of the Nappanee series proved to be corrosive wherever they 


oceurred. The Wauseon soils occurring on slopes or slight ridges were ob- 
served to be corrosive. Other sandy and sandy-loam soils not underlain by 
glacial material apparently have little corrosive action. A satisfactory 


correlation was found to obtain between the exchangeable H present in the 
soils and corrosiveness as indicated by the quantity of pipe replaced in 
1000-foot intervals. The hydrogen ion concentration of soil samples in 
normal potassium chloride solution is a fairly satisfactory index to the 
corrosiveness of the soils studied except in the case of slightly buffered sands. 
Both methods, however, tend to exaggerate the corrosiveness of well-drained 
sandy soils An accelerated laboratory test of soil corrosiveness involving 
the corrosion of a steel disk in contact with moist soil is described. The 
results obtained paralleled the quantity of pipe replacements fairly closely 
in the case of heavy soils. The degree of corrosiveness indicated by the test 
s influenced by the acidity, texture and probably by the structure of the 
soils studied. Since only a qualitative study of the factors influencing the 
test has been made, the test cannot at this time be considered a reliable 
index of soil corrosiveness except in the case of soils similar to those tested. 
Che methods described for identifying corrosive soils which involve deter- 
minations of acidity are probably most reliable in the case of related soils 
which differ from one another chiefly in their contents of exchangeable H. 
Che data obtained from the tests are probably insufficient to indicate the 
relative corrosiveness of soils having widely different physical — chemical 
characteristics. VVK+WAT(4) 


rhehetyg * 4 of Valve-Seat Erosion. Epwarp M. Gerzorr. S.A.E. 
Journal, Vol. 29, Oct. 1931, pages 332-335. 

\ theory for the cause of a thin spotty deposit or pick-up on the valve 
seat that accelerates erosion is advanced, and thie deposit is said to be Botte 
on valve seats made of non-ferrous metals. Al bronze gives satisfactory 
results but is difficult to secure to cast iron cylinder-blocks because of its 
greater coefficient of expansion. Several partially successful methods of 


securing Al-bronze rings to cast iron are shown. A method that is applic- 
able to one alloy which has reduced erosion under the most severe operating 
condition to such an extent that it is almost negligible is described. (4) 


Methods for Testing the Corrosion Resistance of Light Metal Alloy 
Sheets. Martin ABRAHAM. Metal Industry, London, Vol. 39, July 17, 
1931, pages 51-53; July 24, 1931, pages 77-79 

Condensed from lecture of Erich K. O. Schmidt, Dr. Ing. before Deutsche 
Gesellschaft fir Metallkunde. Alterations in mechanical properties and 
microstructure should be taken as main indications of corrosion resistance of a 


metal. Testing methods used by Deutsche Versuchsanstalt fir Luftfahrt 
are (1) stirring method where the specimen is completely immersed in 3% 
NaCl solution to which may be added 0.1% HO: if sheet is Al coated; (2) 


dipping method where specimen is dipped for 2 min. every hr. in 20% NaCl 


solution; (3) spraying where specimen is subject to NaC i spray for to min 
every hr. The thickness of the uncorroded specimen is used as basis for 
computations. Bend tests and alterations in Erichsen values are sometimes 
used as additional means of comparison of corrosion resistance of different 
materials. PRK(4) 


Chemical Methods of Treatment of Metals and Alloys to Prevent Corro- 
sion. (Les méthodes purement chimiques le traitement des métaux et 
alliages contre la corrosion.) J. Cournot & J. Bary. Congrés Interna- 
tional des Mines, de la Métallurgie et de la Géologie appliquée, Section de 
VU étallurgie, 6th session, Liége, June 1930, pages 493-498. 

Brief mention is made of methods of blueing steel and coloring various 
alloys. Parkerizing and other phosphate treatments are dealt with in more 
detail. ‘Protalization,’’ a process of producing an oxide film on Al and its 
alloys and rendering the oxide coating insoluble, is mentioned but not clearly 
described. See also Metals & Alloys, Vol. 2, Jan. 1931, page 3. HWG(4) 


Ammonia to Combat Corrosion to Rerun Unit. J.C. Atusricutr. Refiner 
& Natural Gas Manufacturer, Vol. 10, Aug. 1931, pages 71-74. 

Ammonia is utilized to give alkaline reaction to the condensate recovered 
from the pressure distillate processed through it. 4) 


On the Attack of the More Common Metals - J Phosphoric Acid Solutions. 
(Sur l’attaque des metaux usuels par les solutions phosphoriques.) 
Portevin & A. Sanrovurcue. Comptes Rendus, Vol. 192, June 15, 1931, 
pages 1563-1565. 

In an article accompanied by 1 diagram, representing the loss in weight 
in mm./em.? during a period at most 250 hours, the authors present results 
of tests on the corrosion of Al, Sb, Bi, Cd, Cu, Fe, Pb, Mg, Ni, Ag, Sn and 
Zn in phosphoric acid of three different concentrations. The authors arrange 
the metals in three groups—those readily attacked (of which Mg and Zn are 
examples), those practically unaffected by the acid (such as Bi and Ag), 
and those which are affected intermediately in greater or — a 

O (4) 


METALS & ALLOYS 
Page MA 32-—Vol. 3 





A Corrosion cee for Pressure Vessels. Ciorp M. Cuapman. I[n- 
struments, Vol. 4, Oct. 1931, page 527. 

A device for testing corrosive action in a pressure vessel is shown, by which 
a sample of metal in either wire or block form can be pushed into ‘the vessel 
through a nipple and withdrawn after the proper interval of time without in 
—_ way interfering with the operation going on in the vessel. An aluminum 
yoke with a large hand wheel is attached around a stuffing box. A spindle 
of stainless steel, with double-lead threads, moved through the stuffing box 
by turning the hand wheel, carries the sample to be tested for corrodibility 
at the other end, attached to a porcelain spool. When the sample is drawn 
back out of the pressure vessel at the end of a test, a gate valve forming part 
of the instrument, capable of withstanding 400 ib. pressure, is closed. The 
test metal block or wire can then be taken off and examined. A sample in 
the form of very fine wire gives returns in the shortest time. Wire of 
Bessemer steel, pure iron, and some of the alloys can be had in sizes down to 
0.003 in. If the sample is in block form, one or more surfaces should be 
polished. The polish should not be so high as to inhibit corrosion. Three 
'/2 in. blocks can be tested at once by insulating with nonmetallic washers 
and bushing, or more if they are enough smaller. The porcelain spool has 
4 sets of notches so that 4 wires may be wound on and tested at once; and 
there is room for 2 spools to be put on the spindle at once. A pocket micro- 
scope giving a magnification of 40 or 50 p ewer ted is very convenient for 
examining the corroded samples. (4) 


The Effect of Hydrogen Ion Concentration on the Corrosion of Tin. J 
M. Bryan. Transactions Faraday Society, Vol. 27, Sept. 1931, pages 606- 
620 

In the absence of air, Sn suffers negligible corrosion in citric acid, but 
in the presence of O, corrosion reaches a maximum at a pH 3.1. Ferrous 
citrate additions accelerate corrosion. Ferric citrate, even in the absence of 
O, causes corrosion of Sn in 0.5% citric acid solution. 20 references. 


PRK(4) 


Quay Wall Design and Construction. Louis Beaupry. Engineering 
Journal, Vol. 14, July 1931, pages 394-397. 

Various types of quay walls suitable for the severe climatic conditions of 
eastern Canada are described. Some steel sheet piling, installed 16 yrs 
ago by the Harbor Commissioners of Quebec was corroded as follows. The 
portion of pile above high water and exposed to the atmosphere at all times 
was dark brown in color and uniformly pitted. The portion of pile sub- 
merged at nearly all times was corroded and showed some pocking. The 
portion of pile buried in the sand showed some pocking at the level of the 
ground surface but a few ins. below this was in a good state of preservation 
The author states, ‘Although no definite conclusions may be drawn from 
these isolated tests, the sixteen years of exposure justifies us in saying that 
the fears entertained as to premature deterioration of the steel wall through 
corrosion were not well founded. The results of the tests seem also to 
confirm the statements and findings of other engineers who have studied stee! 
structures which have been exposed for even longer periods. Therefore 
we may safely come to the following conclusion, ‘steel that is buried in sand 
or ground, or is submerged in water, is less exposed to damage through cor 
rosion than when exposed to the air.’ This conclusion is doubly valuable 
since the portion of the steel wall which is most subject to corrosion is that 
portion which can be periodically inspected.’ Steel quay walls designed for 
a life of over 40 yrs. may be protected as follows. (a) Provide a cap of 
reinforced concrete on the top of the wall and fill the space between the 
upper and the lower wallings so that water will not run directly on the piling 
(b) Cover all the surfaces of the steel to be buried with a heavy coating of 
paint, free from acid and oil, since the acid may cause corrosion and the 
oil may be saponified within a short period of time. (c) Paint the piles 
before drivi ing. (d) Use heavier connections on wallings and anchors because 
when 2 dissimilar metals are placed in contact with each other, riveted o 
bolted together, there is a tendency for one of the metals to be preserved 
from corrosion at the expense of the other, which will corrode much more 
readily in such acase. (e) Use anticorrosive steel such as cupiferous, Ni and 
Cr steels. VVK(4 


Corrosion Resisting Coatings for Duralumin. H. A. GarpNerR. Meta 
Cleaning & Finishing, Vol. 2, Dec. 1930, pages 1065-1066 

From paper read before the American Society for Testing Materials 
See ‘‘Notes on Aircraft Finishes,’ Metals & Alloys, Vol. 1, Dee. 1930 
page 901. MS(4) 


The Colloid Theory of the ag tga of Iron and Steel. J. NewrTon 
FRIEND. Transactions Faraday Society, Vol. 27, Sept. 1931, pages 595-596 

In rapidly moving aerated water, Fe passes slowly into solution and th: 
iron hydroxide is swept away. Under stationary conditions, the Fe passe: 
into solution and the ferrous hydroxide clings to portions of the metallic 
surface, partially screening it from O and inducing anodic corrosion. In 
cludes discussion. PRK(4) 


Formation of Ferrite in the Rusting of Iron. (Bildung von Ferrit wahrend 
des Rostens von Eisen.) C. Carivus. Zeitschrift fiir anorganische und 
allgemeine Chemie, Vol. 197, Apr. 30, 1931, pages 254-256. 

Observations on the work by A. Krause and J. Tulecki. Ferrous ferrit« 
corresponding to the formula Fe(FeO:): was prepared by electrolysis of NaC! 
solution with electrolytic Fe as anode. The black product formed was sub- 
mitted to X-ray examination and showed a few lines belonging to the magne- 

tite lattice as well as a few faint lines due to the admixture of other oxides 
The formation of ferrite is explained as follows: in the acid O-containing 
solution Fe** ions separated at the anode are completely oxidized to Fe2Os, 

which is positively charged. With continuing electrolysis the pH falls 
the FeeOs besesnan negatively charged, Fe** ions are no longer oxidized to 
Fe:Os, and the formation of Fe(FeO:): occurs. Rust which is formed by cor 
rosion of Fe in weakly acidified distilled water shows the same lines on X-ray 
examination. The X-ray diagram of rust formed by corrosion of Fe in 
water with pH between 5.5 and 6.5 shows the lines corresponding to y- 
FeOOH. (4) 


Methods and Apparatus for Corrosion Testing of Metals. (Ueber 
Methoden und Apparate zur Korrosionspriifung von Metallen.) G. Got! 
now. Chemische Fabrik, Vol. 4, Aug. 5, 1931, pages 326-328; 341-342. 

4 general review of the subject including rapid methods with cuts of ap- 
paratus and 28 references. See also Metals & Alloys, Vol. 2, Jan. 1931, page 
19. (4) 


Steel Plates Clad with Nickel for Acid Resistance. Jron Age, Vol. 128, 
July 23, 1931, pages 256-258. 

Describes Ni steel plates recently developed by the International Nickel 
Co. and the Lukens Steel Co. used in the construction of heavy a 
in which corrosion resistance is a factor. VSP(4) 


When Does Oxidation Occur in Oil and Gas Fired Furnaces? &-S 
Industrial Heat Review, No. 31, July 1931, pages 11-12. 

Explains briefly the conditions of combustion and temperature to avoid or 
produce oxidation. Ha(4) 


The Corrosion of Iron and Steel. Engineer, Vol. 151, May 8, 1931, 
pages 523-524; May 15, 1931, pages 550-551. 

Abstract of report by the Corrosion Committee submitted to the Iron & 
Steel Institute. See ee discussion on page 535-536 and editorial on page 
545, May 15, 1931 issue of the Engineer. LFM(4) 








Corrosion of Various Alloys in Solutions of Phosphoric Acid. (Attaque de 
divers alliages par les solutions phosphoriques.) A. SANFrouRCHE & 
PorRTEVIN. Comptes Rendus, Vol. 193, July 6, 1931, pages 53-55. 

The authors continue a report of their investigations of the corrosion of 
metals by phosphoric acid solutions (C.R.192, 1931, p. 1563) by describing 
an investigation of a series of alloys including: Alpax, containing 13% 
silicon; Duralumin, containing 3.8% copper; 0.5% magnesium, 0.4% sili- 
con and 0.4% manganese; brasses, containing 60 and 65% copper; bronze, 
containing 9% tin; cupro-nickel, containing 84, 57 and 27% copper; nickel- 
silvers, containing 62% copper and 12% nickel, and 65% copper and 5.7% 
nickel: antimonial lead (7% Sb); and a series of steels of different composi- 
tions, including some stainless steels of austenitic and martensitic structure. 
The results of the tests showed that the alloys of aluminium were readily 
attacked (losses of 0.0002—0.0005 g./cm.?/hr.), that the alloys of copper were 
less readily corroded (losses, varying according to the alloy, of 0.0002- 
0.0004 g./em.?/hr. in 52° B acid, and from 0.0001 to 0.0002 g./em.?*/hr. in 
acid of 30° B). It was noted that antimonial lead did not show the same 
resistance to attack that was observed in the case of pure lead. The results 
obtained on the steels are shown graphically. As a result of analysis of the 
corroding media subsequent to the tests, it was discovered that in those 
steels which were rapidly corroded, the chromium was attacked more readily 
than the iron, the nicke! less than either. In the cupro-nickels the two con- 
stituents were dissolved in about the same proportions; the same was true 
for the brasses, but in the bronze the tin was attacked more than the copper. 
At the conclusion of the paper reference is made to a series of tests which 
have been conducted on a group of ferro-alloys, the results of which indicated 
that only ferro-chromium and ferro-silicon can be considered resistant to 
he attack of phosphoric acid solutions OWE(4) 


Hydrogen Sulphide Corrosion in Natural Gas Engines. V. L. Mateev. 
Power, Vol. 74, July 28, 1931, pages 127-128. 

Gas containing 5% HeS was quite corrosive until freed from H:0,. Then it 
could be used without difficulty. 


Electrical Conductivity and Tensile Properties of Light Magnesium- 
Aluminum Alloys as Affected by Atmospheric Exposure. E. Wi son. 
Journal Institution Electrical Engineers, Vol. 69, Dec. 1930, pages 89-94; 
Journal Society Chemical Industry, Vol. 50, y anny Bee py mg 205. , 

Comparative atmospheric corrosion tests have been made on stressed con- : 

\ucter wires of high-purity aluminum, aldrey, duralumin and a 0.75% UNIVERSAL 
nickel-aluminum alloy. The change in resistance with time was least with ‘ 


he nickel alloy and greatest with duralumin; after two years the ratio 


Ro/Rt was 0.96 for the nickel alloy, 0.93 for aluminum, 0.90 for aldrey and CORROSION- RESI STANT 


85 for duralumin. Intercrystalline corrosion in the duralumin was very 





arked, but occurred to only a slight extent in aldrey and not at all in the ALLOY 

ckel alloy or aluminum. The loss in weight and the increase in specific re- 

stance were the same for the nickel alloy after exposure for 24 years as for supplied as rough or finished castings 
drey after exposure for 1.5 years. All four conductors showed an average 

ss of 7.5% in the breaking load after 9 months, but there was a tendency for —— ff . . h Iph id 

e more tightly stressed wires to suffer a smaller decrease in strength than Particularly effective against t l€ suipnur acids 
at of similar wire under corrosion was in the elongation, especially in the and compounds, ILLIUM likewise with- 
oo > amma which after 8 years failed to show any elongation — stands other corrosives, both acid and alkali, 
ede, akan ; degree equalled by few materials. Also 
The Corrosion and Protection of Magnesium and Magnesium-Base ne . & . . a d . 
loys. L. Wairsy. Industrial Chemist, Vol. 7, May 1931, pages 203-206. resistant to heat, wear, impact and torque. 
14 references. Article is subtitled, ‘‘A Survey of Available Information. 


It machines readily, takes high polish, is 
tack by aqueous solutions usually results in severe pitting and does not easily welded. 
m to be subject to intercrystalline corrosion. Need for work on corrosion 


gue of Mg amege cited. Oil and motor fuels containing organic acids or ILLIUM has been in successful use for more 
yl alcohol are detrimental. Relation between corrosion and microstruc- 


e briefly discussed. Effect of certain alloying elements on the corrosion than 1 5 years. Its chemical and physical char- 
Mg is discussed: Mn is added to most Mg-base alloys to restrain corro- acteristics are known. Its advantages and 


Methods ot »rotection named and briefly discussed are, (1) alloying, limitations clearly defined. Its record is proof 
electrolytic methods, (3) chemical dipping methods, and (4) paint 


tings. RAW (4) of its value. 
The Development of Railway Water Supply Practice. C. R. Know.es RECOMMENDED FOR 
inois Central System). Journal American Water Works Association, Agitators Filter Parts 
|. 23, Apr. 1931, pages 481-488. , a4 Bobbins and Instrument Cases 
\ general account of the various agencies, societies, etc. working on the Holders Kettles 
blem of railway water supplies and corrosion. VVK(4) Bombs Machine Parts 
Corrosion Prevention. I. By Metal Composition. II. By Protective Bolts and Nuts Nozzles | 
itings. W.S.Jonunston. Power, Vol. 74, July 28, 1931, pages 121-123; Buckets Pipe Fittings 

4, 1931, pages 155-157. Crucibles Pump Parts 

ss through corrosion of iron and steel is about 2%/yr. The author dis- Dipping Baskets Racks 
ses common types of corrosion, the use of non-corrosive ailoys and of Fans Valve Parts 
tective coatings. \" 


and other similar items 
orrosion in Ballast Tanks and Tankers. Correspondence from F. G 


rTIN, Birkenhead, England. Metal Progress, Vol. 20, Nov. 1931, page 79. 


Do you have a corrosion problem in some 
he attack of tanks for carrying liquid cargoes by the liquids themselves 


rocess or in equipment which you sell? 
gq y 


by sea water that may be used as ballast on return trip a Sere. Let us quote from your patterns or draw- 
: eee ytd ings, or work with you in designing ILLIUM 
Che Nature of the Covering Layers Appearing in the Anodic Passivity of see to eliminate a tro We Ar least 

n in Solutions Containing Sulphate Ions. (Ueber die Natur der Deck- pact : a Cast sm 
hichten, welche bei anodischer Passivierung von Eisen in sulfationhaltigen vestigate ILLIUM’S possibilities. The coupon 
sungen auftreten.) We ae MOLLER «& Ww Macuv. Zeitschrift fir below is for your convenience. 

sikalische Chemie, Bodenstein Festband, 1931, pages 687-703. 


‘he authors combine the measurement of the passification time and the 


servation on the passification process by means of the polarization re- BUR ESS-PARR 
flexion microscope and found the following possible types of surface layers 
1using the passivity of F 


‘e in solutions containing sulphate ions: (1) the 
natural oxide layer as produced by air; (2) a layer consisting of FeSO,.- 
7 i120 which is found in all acid solutions above 0.5 N; (3) an oxide film, not A 


ntical with the ‘“‘natural oxide layer,’’ is formed with potentials over 2 
ts. The total SO.~~ concentration plays the dominating role, since the 
same passification occurs in 0.1 N HeSO, as well as in 0.1 N NaeSO,: (4 


t porous layer of a basic salt which is formed in diluted SO, 
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The Wear of Metals. Louis Jorpan Mechanical En 
Sept. 1931, pages 644-651. 

Che present paper must at once disclaim any pretense of being the desired 
.dequate presentation of a field at once so broad and so little understood. It 
ittempts only to make some tentative definitions and classifications of vari 

is types of wear of metals; to offer a few comments on the possible mecha 

sms of wear; to indicate rather sketchily the importance of the part played 
by the wear of metals in engineering design sald service; to recall various 
means that are employed for the lessening of or protection against wear; 
to discuss the extent to which the testing or research laboratory is able to 
predict from accelerated tests the relative wear resistance of metals: and, 
hnally, prompted by a suggestion that has been made a number of times 
both verbally and in the literature, to raise the question as to whether the 
problem of the wear of metals is of such a nature, magnitude ar? importance 
that any formal organization and co-ordination of interested re=2arch agen- 


cies oe bring about more notable progress in furthering knowledge in 
this Deid. 4) 


: : . ss 
Resistance of Aluminum and Aluminum Coated Steel to Oxidation at Adare 
High remperature. A. Hauttrmann. Iron Age, Vol. 127, May 7, 1931, 

page 1507. , 
Abstract translation of an article in Stahl und Eisen, Jan. 15, 1931 
See Metals & Alloys, Vol. 2, Sept. 1931, page 165 VSP(4) 
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STRUCTURE OF METALS & ALLOYS (5) 


Metallography & Macrography (5a) 


Further Investigations on the Structure of Phosphate Slags and Its Re- 
lation to the Solubility in Citric Acid. (Weitere Untersuchungen iiber das 
Kleingefiige verschieden vorbehandelter Phosphatschlacken und seinen 
Zusammenhang mit der Zitronensdurelislichkeit.) H. ScuHnrrperRHéHN. 
Mitteilungen Kaiser Wilhelm Institut fir Eisenforschung, Vol. 13, No. 7, 1931, 
Report 177, pages 109-120; Archiv fiir Eisenhiittenwesen, Vol. 5, July 1931, 
pages 9-16; Stahl und Eisen, Vol. 51, July 16, 1931, pages 917-918. 

Report No. 209 of the Steel Mill Committee of the Verein deutscher 
Eisenhiittenleute. Thomas slags with additions of sand or fluorspar or both 
together were subjected to various cooling conditions and microscopically 
examined. The addition of fluorspar causes the disintegration of the silico 
ecarnotite (5CaO-P20s5 SiOz) into apatite and calcium ortho silicate. Since 
silico carnotite has a high solubility in citric acid and apatite is insoluble in 
this acid, an explanation is found for the poor solubility in citric acid of the 
slags with additions of fluorspar. Further investigations were made with 
finished and unfinished open-hearth slags. In this case, a high solubility in 
citric acid is also due to the presence of silico carnotite. Beside this phos- 
phate, 2 more phosphates of unknown character were miroscopically es- 
tablished. The phosphates possess a much smaller solubility in citric acid 
than the silico carnotite. By adding fluorspar to the open-hearth slags, 
apatite is formed causing the solubility to be further decreased. The follow- 
ing conclusions are drawn: (1) In all phosphate slags, a high solubility in 
citric acid is due to the presence of silico carnotite. (2) CaO, SiOz and P2Os 
should be present in the relation 5CaO:1 SiO2:1 P2Os in order to form silico 
carnotite. (3) As to chemistry, structure and solubility in citric acid, all 
phosphate slags should be divided into silico carnotite slags and apatite slags. 
(4) Only slags with a normal content of CaO and SiO possess a high solu- 
bility in citric acid. (5) Conclusions are drawn upon en produc- 
tion of phosphate slags with a high solubility in citrie acid. GN(5a) 


The Solid Solutions of the Copper-Silver System. D. Srocxpa.e. 
Engineer, Vol. 151, Mar. 20, 1931, page 328; Engineering, Vol. 131, Mar. 
20, 1931, page 382. 

Abstract of paper read before the Institute of Metals, Mar. 11, 1931. See 
Metals & Alloys, July 1931, page 128. LFM (5a) 


The Ternary System Iron Sulphur-Carbon. (Ueber das ternire System 
Eisen-Schwefel Kohienstoff.) R. Vocer & G. Rurzav. Archiv fir 
Eisenhiittenwesen, Vol. 4, May 1931, pages 549-556; Stahl und Eisen, Vol. 
51, June 25, 1931, pages 793-794. 

The partial diagram Fe-FesC-FeS was investigated by thermal analysis 
and microscopic examination. The previous results by H. Hanemann and 
4. Schildkétter (Archiv fiir Eisenhiittenwesen, Vol. 3, 1929-30, pages 427- 
135) were confirmed. The ternary diagram shows a miscibility gap in liquid 
state that can be determined from the temperature-concentration sections 
without special chemical investigation. A method is described that permits 
the determination of one branch of the miscibility gap when the other one is 
known. The field of primary disintegration must be distinguished in the 
diagram. It starts even before the beginning crystallization and the ad- 
jacent concentration field of the secondary and ternary disintegration, re- 
spectively. It results from theoretical considerations that iron sulphide in 
the shape of fine drops is present even far below the C and § concentration 
of the actual primary crystallization. Only 3 crystal types crystallize: 
binary solid solutions of Fe and C, cementite and iron sulphide The ternary 
eutectic crystallizes at 975° C. with 0.15% C and 31% 8S. The amount of 
cementite in the ternary eutectic is very small. The eutectic is chiefly 
composed of FeS and the binary solid solution of Fe and C. The disinte- 
gration of the solid solutions (formation of ferrite and cementite) and the 
pearlite temperature is not essentially affected by the S content. The C 
content in meteoric iron may be the reason for the drop-like shape of the 
troilite GN(5a) 


The Ternary System Iron-Carbon-Vanadium. (Ueber das ternire System 
Eisen-Kohlenstoff-Vanadin.) R. Vocer & E. Martin. Archiv fiir Eisen- 
hiittenwesen, Vol. 4, Apr. 1931, pages 487-495; Stahl und Eisen, Vol. 51, 
June 4, 1931, page 715. 

The binary diagram Fe-V was established first within the range of the Fe 
transformations. The a-y transformation at 1400° C. decreases up to 
1.8% V but increases above this concentration. V increases the temperature 
of the magnetic transformation at 76.8° C. This transformation could be 
observed up to 25% V. In the partial diagram Fe-V-V.C;-FesC, there exists 
beside V«C; no other vanadium carbides or double carbides. The a-y trans- 
formation extends over the whole range from the system Fe-—C to the system 
V-ViCs and passes through a minimum temperature. A saturated y-solid 
solution with 3.4% C and 6.5% V together with FesC and V.sC; forms a 
ternary eutectic at 1095° C. The eutectic composition is 81.6% Fe, 6.2% C, 
12% V. The ternary y-solid solutions decompose ‘uring cooling and form a 
ferrite phase and a carbide phase with a subsequent formation of pearlite. 
The decomposition of pearlite of C steels is very much retarded by V, even 
at low concentrations. On the other hand, ViCs is always rapidly precipi- 
tated. The reasons for the increase of hardness of C steels by V are as 
follows: (1) the increase of hardness of the ferrite phase, (2) the effect on the 
refining of the pearlite, (3) the precipitation of the extremely hard V.Cs. 

GN (5a) 


The Ternary System Iron-Phosphorus-Sulphur. (Das terniire System 
Eisen—Phosphor-Schwefel.) R. Vocerr - DE Vries. Archw fir 
Eisenhiittenwesen, Vol. 4, June 1931, pages 613-620; Stahl und Eisen, Vol. 
51, Aug. 6, 1931, pages 1006-1007. ; 

The paper covers an investigation of the partial diagram ro-Fe:P-FeS and 
establishes a new diagram. GN(5a) 


Structure Investigations of Cast Metals and Alloys. (Gefiigenunter- 
suchungen an gegossenen Metallen und Legierungen.) E. Scumip. Mit- 
teilungen der deutschen Material priifungsanstalten, Sonderheft 10, 1930, pages 
26-29. 

The importance of the radially crystallized edge zones is pointed out as 
greatly influencing the workability of the material. The orientation of the 
crystals in relation to their velocity of growth should be investigated more 
thoroughly to be able to explain the origin of the radial edge zones. See 
Metals & Alloys, Vol. 1, Nov. 1929, page 245. Ha(5a) 


Standard Micros of High Carbon Steel. Haakon Strat & H. O. Warp 
(SKF Industrie). Metal Progress, Vol. 20, Sept. 1931, pages 79, 81, 83. 

The authors present a system of standard microphotographs to be used for 
the metallographic control of heat treatments of high C steels. WLC(5a) 


A Critical Study of the Origin of the Banded Structure of a Hot-Worked 
Hypo-Eutectoid Steel. F.C. Toompson & R. Wriiows (Victoria Univer- 
sity of Manchester). Jron & Steel Institute, Advance Copy No. 13, Sept. 1931, 
26 pages. 

35 references. The experimental work and the reasons suggested for 
banding given by other workers is reviewed. Steel samples were oxidized 
and heated in CO. After this treatment, it was found that banding did not 
occur immediately below the decarburized layer. It is concluded that band- 
ing is caused by differences in O concentration, and is not affected by P or 8 
concentration gradients. Slag inclusions exert an indirect effect, probably 
due to the oxides in solution around them. JLG(5a) 
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The Recrystallization. (Die Rekristallisation.) G. TammMann. Zeit- 
schrift fir Elektrochemie, Vol. 37, Aug.—Sept. 1931, pages 429-436. 

Under high degrees of deformation, the orystallites of a metallic coatin 
are lengthened by the sliding of their parts on crystallographically defined 
planes and directions and the parts are fairly well orientated. In this 
manner, the elastic, physical and chemical properties are changed because of 
changes in the atoms. The following property changes, among others, take 
place: (1) In stretching an iron rod, 5-15% of the stretching energy remains 
as potential energy in the rod and, under heating, the potential energy is 
transformed into heat at a temperature interval in which the structure of the 
hard metal has not yet changed noticeably. (2) The galvanic potential is 
greatly increased by grinding. (3) The color of certain Au-Ag-Cu alloys 
becomes yellower by rolling. (4) Cold-working shifts the limits of action to 
higher percentages of the nobler components. (5) Polonium is precipitated 
faster by hard Ag and Fe than by soft Ag and Fe. (6) Hg moistens Ag and 
Cu in the hard state much faster than in the soft state. (7) The dissolving 
velocity of Fe in acids is considerably greater in the hard than in the soft 
state. (8) The elastic resistance of a soft tungsten wire is increased by 
drawing to such an extent that this increase in a regular crystal cannot be 
ascribed solely to a change in the orientation of its crystallites. (9) Precipi- 
tations from over-saturated solid solutions take place with greater velocity 
in the deformed than in the undeformed state and the precipitations accumu- 
late especially at the slide-lines; this is shown by etching with Fry’s reagent. 
(10) Undeformed rock salt turns yellow by radiation with Ra; deformed 
salt, black. The tests and experiments made to show these conditions of 
changed states of crystallites in their various stages and the recrystallization 
are described. 28 references. Ha(5a) 


The Orientation of Rolled Metals of the Hexagonal System. (Ueber die 
Walztexturen hexagonaler Metalle.) E. Scumip & G. WasseRMANN. 
Mitteilungen der deutschen Material priifungsanstalten, Sonderheft X VII, 1931, 
pages 56-60. 

See Metals & Alloys, Vol. 2, Jan. 1931, page 5. (5a) 


Frontiers of Metallography. (Grenzgebiete der Metallographie.) K. 
Scurétrer. Zeitschrift fir Metallkunde, Vol. 23, July 1931, pages 197-201. 

The application of metallographic methods to the study of tungsten pow- 
der and the processes of sintering and recrystallization of tungsten powder is 
described. The use of metallographic methods in the study of glass is 
likewise discussed. RFM (5a) 


Contributions to the Physics and Metallography of Magnesium. (Beit- 
rage zur Physik und Metallographie des Magnesiums.) E.Scumip. Elek- 
trochemische Zeitschrift, Vol. 37, Aug.-Sept. 1931, pages 447-459. 

This is a report of the more recent investigations in the laboratory of the 
Farbenindustrie A.G. of the physical properties of Mg, the phenomena of 
plastic deformation and some sechalediie important series of solid solutions 
of the metal. The physical anisotropy of Mg crystals is explained and the 5 
parameters necessary for the characterization of the elastic behavior are 
determined. The thermal expansion of Mg is almostisotropic. The specific 
electric resistance of the crystal is given aso = 3.77 X 10~7* ohms/cm. 
ol = 4.84 X 107% ohms/cm. The crystallographic characterization of de- 
formations and the dynamic characterization of the basis translation are 
explained and illustrated by roentgenograms and micrographs. Finally, 
the formation of a-solid solutions of Al-Mg, Zn-Mg and Mn-Mg are dis- 
cussed and illustrated and the results of tensile tests are given in the form of 
curves. 26 references. Ha(5a) 


Resistivity of Single Crystal Zinc. E. P. T. Tynpaut, & A. G. Horem 
Physical Review, Vol. 38, Aug. 15, 1931, pages 820-827. 

Measurements on specific resistance as a function of orientation check th: 
Voigt-Thomson symmetry relation accurately for crystals made from Kah! 
baums best Zn. The principal resistivities are: pj; = 6.20? and p; = 5.86 


xX 1076 ohms/om.’, with the ratio PI\/P = 1.057. For ‘‘spectroscopicalls 


pure’ Zn the majority of the crystals yield consistently the same value of 
p /Pis with Pi! and p; each about 0.6% lower than for the Kahlbaum Zp 


crystals. A few crystals of ‘‘S.P.’’ Zn gave anomalous results of a typ: 
previously found by Bridgman. The disagreement between the authors 
values, particularly the P\\ and P\|/P > and Bridgman’s most recent value: 


does not seem explicable in terms of an effort on resistivity of strain, but 
rather must be ascribed to differences in the crystals caused by some as ye! 
unknown conditions governing the crystal growing process. WAT (5a) 


Transformational Characteristics of Iron-Manganese Alloys. Howan: 
Scorr (Westinghouse Elec. & Mfg. Co.). American Institute Mining & 
Metallurgical Engineers, Technical Publication No. 435, Sept. 1931, 19 pages 

Transformations were studied by means of a dilatometer. A new trans 
formation occurring in alloys containing between 12 and 20% Mn was de- 
tected. In contrast to the As transformation, the new or As transformation 
occurs with an increase in volume on heating and a decrease on cooling. An 
irreversible contraction on heating was found only in high C alloys that had 
been cooled rapidly. The effects of various amounts of Ni, Mn and C on the 
temperature of the beginning of Ars are discussed. 1% Mn is equivalent t: 
25% Ni and 1% C is equivalent to 18% Ni with respect to the lowering o! 
this temperature. These relationships hold when 5% or more Ni is present, 
but not so well in the absence of Ni when Ars begins below 300° C. It is 
suggested that the As transformation represents a transformation between 
the y-solution and the hexagonal close packed phase designated by Schmidt 
and Ohman as the epsilon phase. X-ray diffractions did not support this 
contention. The microstructure was appreciably changed by this trans- 
formation, however. The principle of pressure restraint of transformations 
is discussed. 11 references. JLG(5a) 


Influence of Special Elements on the Carbon Content of the Iron-Carbon 
Eutectoid. Evererr L. Reep (American Sheet and Tin Plate Co.). Ameri- 
can Society for Steel Treating, Preprint No. 32, 1931, 60 pages, 36 references, 
39 micrographs. 

Paper read and disoussed before the Boston Convention of the Society in 
Sept. 1931; a condensed report of research conducted as part of the require- 
ments for Doctor of Science degree at Harvard University. The author 
reports his determinations of the displacements of the eutectoid composition 
by the addition of increments of 1% of Ni, Mn, Cr, W, Mo, V, Si, Cu, Al, Co, 
Ti, and U to pure Fe-C alloys of 0.16%, 0.32%, 0.59% and 1.50% C. Melts 
were made in vacuum and in most cases melted twice. A microscopic 
analysis of slowly cooled specimens was made and confirmed by determi- 
nation of the hardening power of the alloy. A study ot the segregation in 
some of the cast specimens is reported. ypereutectoid Ni and Mn steels 
were found to be martensitic. ypereutectoid Cr, W, Mo, and V steels were 
found to be cementitic. The . eo elements ag Fong arranged in order of 
their power to displace the Fe-C eutectoid as V, Mn, Cr, Mo, W, and Ni. 
Body-centered elements displace the Fe-C equilibrium diagram to the left 
while face-centered cubic elements, except Ni, displace it to the right. The 
enlargement or closure of the y field due to alloys is discussed. Hardness of 
all steels in the as-cast, annealed, and normalized conditions are reported. 
A study of spheroidizing in eutectoid steels was made. The effect of the 
alloys on the critical range is reported. Tensile, Charpy and twisting tests 
were made on Ni, Cr and Mo steels of eutectoid composition. Mo steel 
possessed the maximum torsional strength at high temperatures. Cr steel 
is not strengthened in the blue heat range. WLC (5a) 
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Thermo Magnetic Analysis and the Ao Transformation in 0.75% Carbon 
Steel. R.L.Sanvrorp & G. A. ELiincer (Bureau of Standards). Preprint 
No. 32 for June 1931 meeting, American Society for Testing Materials, 11 
pages, 5 figures. 

In an annealed high carbon steel, a change in magnetization occurs at 
150-215° C. (300-—420° F.) on heating, usually termed the Ao transform- 
ation, and ascribed to the presence of FesC. A hardened carbon steel shows 
no trace of Ao. The question arises whether the absence of Ao proves the 
absence of Fe;C in untempered martensitic steel. It has been suggested that 
the FesC is in too fine a state of sub-division to show Ao. But by progres- 
sively spheroidizing the FesC in a 0.75% C, 0.52% Si steel, it was shown that 
Ao decreased in intensity and temperature as the size of the FesC particles 
increased. Ao occurs in sorbitic steel. It was concluded the absence of Ao 
probably indicates absence of carbide, and that untempered martensite 
probably does not contain FesC. HWG(5a) 

The Formation and Decomposition of Cementite. (Sur les conditions de 
formation et de décomposition de la cémentite.) P. Pincavu.tt. Comptes 
Rendus, Vol. 191, Nov. 24, 1930, pages 1007—1008. 

Pure cementite, prepared by the action of NaCN upon Fe filings at 650 
C., was heated in vacuum at various temperatures and subjected afterward 
to the attack of HNOs (d = 1.2). After 10 hrs. at 1000° C. only faint traces 
of graphite could be found. After 1 hr. at 1075° C. the cementite was 
agglomerated and distinct traces of graphite were found. After 1 hr. at 
1175° C., the cementite was transformed partly into metallic globules having 
the microscopic characteristics of gray cast iron and partly into a powder, 
containing much graphite. Below 1000° C., therefore, the pure cementite 
may be considered very stable, but as soon as the melting temperature of 
cast iron is approached, the decomposition of the cementite becomes rapid 
In forming cementite from pure Fe and NaCN in the absence of air, it was 
found that the cementation of the Fe was negligible at a temperature of 600 
650° C. and 850—-900° C. The same results were obtained in pure and in 
commercial NaCN. Different results obtained in the presence of air are 
believed to be due to the carbonizing action of the decomposition products of 
the NaCN. Soft steel electrodes were immersed in a NaCN bath kept at 
650° C. and a current passed through. The effect varies considerably with 
the current density. After 40 hrs. at 1 amp./dem.?, the anode was much 
hardened while the cathode remained unchanged. At 20 amp./dem.?, there 
was no hardening of the electrodes, but the anode was corroded. At 60 
amp./dem.?, the loss of weight of the anodes after 15 hrs. amounted to 2.5 
gr/em.? The powder derived from the decomposed anodes was found to 
contain 6% C and 2-2.5% O. It consists of cementite detached from the 
anode on account of the great speed of formation and on account of its fine- 
ness—slightly oxidized by the washing media employed. (5a) 

Preparation of Graded Abrasives for Metallographic Polishing. J. L. 
Roppa. American Institute Mining & Metallurgical Engineers, Technical 
Publication No. 438, Sept. 1931, 9 pages. 

Sized abrasives more suitable than those on the market can be conveniently 
prepared. Detailed directions are given for the preparation of alumina 
particles of various sizes. For polishing Zn and its alloys, the following 

t grades of alumina were found to be satisfactory: 
Time required to settle 1 in. Ratio of diameter of largest particle 
l 


hr. 
30 min. 2.82 
3 min. 8.96 
20 sec. 26.8 


The coarsest grade is used after grinding with 000 emery paper. Polishing 
vith the 20 sec. grade is usually omitted if the sample is to be etched. Other 
rades would probably be better suited for metals of other hardness. Com- 
ercial alumina is dispersed in a colloid mill, the suspension allowed to 
ettle for a definite time, and the top layer siphoned off. A thorough dis- 
ersion is produced by using a small amount of sodium silicate. After 
eparation of the desired emulsions, it is recommended that they be pre- 
ented from settling. Micrographs of the abrasives and samples prepared 
y emulsions separated as described are shown. Contains 4 seal 7-1, 
JLG(5a) 
On the Coarse Grain Recrystallized Cold Drawn Seamless Steel Tubes. 
With an Appendix: Annealing Tests on Critically Cold Rolled Low Carbon 
Steel Bars. (Ueber grobkirnige Rekristallisation Kaltgezogener nahtloser 
Rohre aus Flussstahl. Mit einem Anhang: Gliihversuche mit kritisch kalt- 
gewalzten Staben aus Kohlenstoffarmem Flussstahl.) A. Pomp & E. 
lopweG. Kaiser Wilhelm Institut fiir Eisenforschund, Vol. 13, No. 1, 

131, Report 171, pages 1-28; Stahl und Eisen, Vol. 51, May 7, 1931, pages 
15-597. 

It is known that the physical properties of cold drawn or cold rolled and 
innealed low carbon steel (up to 20% C) are impaired when the cold work 
mounts to from 8% to 16% and the annealing is performed between 600- 
800° C. Since it was also known that a coarse grain sometimes occurs in 
ecrystallizing cold drawn seamless steel tubes, a study was made to learn 

the above laws also hold in manufacturing tubes. The tests on notch 

ughness and grain size show the following results. The reduction of the 
cross-section of the tubes always amounted to 10% but the reduction of the 
vall thickness was 10%, 5% and 0%. The annealing temperatures were 
vetween 600° and 920° C. and the annealing times were 10, 30, 60 and 360 
nins. The notch toughness decreases in the critical annealing temperature 
range. A minimum occurs at temperatures between 750° and 800° C. 
Though it should be expected that a maximum grain size corresponds to the 
minimum of notch toughness, this is not materialized. With the exception 
of the 360 mins. annealing, all grain size diagrams show 2 maxima, the one at 
700° C, and the other at 800° C. Only the latter one corresponds to a 
minimum of notch toughness. Therefore, a coarse grain cannot Se the only 
cause of a low notch toughness. Microscopic examinations revealed that 
the type of pearlite and cementite has an essential bearing upon the notch 
toughness and it is shown that the notch toughness varies even if the grain 
size of the samples tested is the same. Low notch toughness can be due to 
the formation of intersticial cementite. Additional experiments were 
carried on to elucidate the conditions of the formation of intersticial ce- 
mentite. GN (5a) 

The Constitution of Alloys of Silver and Mercury. A. J. Murpuy (Na- 
tional Physical Laboratory). With an Appendix on the X-xay Examina- 
tion of the System Silver-Mercury by G. D. Preston. Institute of Metals, 
Advance Copy No. 577, Sept. 1931, 21 pages; Engineer, Vol. 152, Oct. 2, 
1931, page 358. 

Alloys throughout the entire series were studied. The Ag-rich alloys were 
heated above their melting points in sealed quartz tubes in a steel bomb. 
Phe pressures developed were as great as 250 atmospheres. Cooling curves 
were obtained while the alloys cooled in the bomb. Some of the Hg-rich 
alloys were examined microscopically at sub-atmospheric temperatures. 
Progressive additions of Hg to So produced a continuous lowering of the 
liquidus down to the melting point of Hg. No alloy has a freezing point 
below that of Hg. Hg dissolves in Ag to form a solid solution containing up 
to 55% He at 276° The solubility of Hg probably decreases at lower 
temperatures. Two intermediate phases are formed, 8, containing 40% Ag, 
dissociates at 276° C. into a Ag rich solid solution and liquid while y contains 
29-30% Ag and dissociates into 8 plus liquid at 127° C. An X-ray ex- 
amination showed that @ had a hexagonal close-packed lattice with,a = 
2.98 A. U., and c/a = 1.62. + has a body-centered cubic lattice with a 
parameter of 10.0 A. U. The effect of pressure on the results obtained is 
considered, and it is concluded that conditions were not greatly affected by 
the necessarily high pressures in the Ag-rich alloys. 14 references. 

LFM+JLG(5) 
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ERE we show radiographs of two welds made by 
H the same individual but with two different welding 
methods. The fact that one shows as a perfect weld, 
proves that with a given method one may become 
skilled when the x-ray is used as a means of developing 
a correct technic. 

Leading manufacturers are now using the x-ray exten- 
sively to check on methods before production is begun. 
Thus manufactured products worth thousands of dollars 
are saved from the scrap heap. Why not investigate? Let 
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Structure & X-Ray Analysis (5b) 


The Determination of Crystallite Orientation. G. Tammann. Metal 
Industry, London, Vol. 37, Oct. 17, 1930, page 372. 

Abstract of paper read at the autumn meeting of the Institute of Metals at 
Southampton. Describes principal methods for determining the orientation 
of the crystallites in metals and results of their application to various metals 
are given. See also Metals & Alloys, Vol. 1, Dec. 1930, page 908. 

VSP(5b) 

The Diffraction of Electrons by Single Crystals. G. P.TxHomson. Pro- 
ceedings Royal Society, Vol. 133, Sept. 1931, pages 1-25. 

Experiments on the diffraction of electrons of 30-50 kilovolts by single 
crystals of Cu and Ag are described. They show a widely extended pattern 
of diffraction spots. The usual wave theory can be extended to account for 
these patterns by supposing that the etched surface is composed of a number 
of lumps of dimensions of the order of 10-* cm. These may in some cases 
be the portions left between adjacent etching pits. The nature of the surface 
prevents any effect of inner potential being detected. A detailed agreement 
exists between theory and experiment, even in the case of the more irregular 
“exceptional’’ patterns, the only discrepancy being probably due to a 2% 
distortion of the surface lattice in one specimen. No sign was found of 
reflection by ‘‘forbidden’’ crystal planes or of half-order spectra. Some 
experiments on Cu electrolytically deposited on single crystals of the same 
showed: (a) a strong tendency for the deposit to follow the underlying Cu in 
orientation; (b) a marked difference of spacing (4:45 instead of 3:61) in 
some cases and the appearance of spots not characteristic of the ordinary 
face-oentered structure of Cu. Diffraction spectra are produced from a 
cleavage of rocksalt, and also well marked Kikuchi lines. The spectra of 
different orders are not evenly spaced. This seems to indicate an inner 
potential of about +10 volts for rocksalt. The depth of penetration of the 
rays under the conditions of oblique incidence used is about 1077 om. For 
both Cu and Ag, the position of the spots and Kikuchi lines is in excellent 
agreement with the simple theory. In particular, there are no ‘‘forbidden”’ 
reflections or half-order spectra. In some cases, the Kikuchi lines are repre- 
sented by blackened strips. The cause of this is not explained. Expla- 
nations are suggested for some of the anomalies observed by other workers. 

WAT(5b) 

Measurements of Elasticity with X-Rays. (Elastizitatsmessungen mit 
Réntgenstrahlen.) G. Sacus & J. Weerts. Mitteilungen der deutschen 
Material priifungsanstalten, Sonderheft X VIII, 1931, pages 39-45. 

See Metals & Alloys, Vol. 2, Mar. 1931, page 65. (5b) 


X-Ray Determination of the Solubility of Magnesium in Aluminum. 
(Réntgenographische Bestimmung der Léslichkeit von Magnesium in 
Aluminium.) E. Scumip & G. Srespeu. Zeitschrift fiir Metallkunde, Vol. 
23, July 1931, pages 202-204. 

The precision X-ray camera devised by Sachs and Weerts (Zeitschrift fiir 
Physik, Vol. 60, 1930, page 481) was used to determine the solid solubility of 
MginAl. The variation in the side of the unit face-centered unit cube of Al, 
a, with increasing Mg was determined in quenched (from 445° C.) alloys. 
a varied almost linearly with atomic percent of Mg from 4.41 A. U. in pure 
Al (Al = 99.83%, Fe = 0.10%, Si = 0.07%) to 4.122 in an alloy with 17.40 
atomic percent Mg. The solid solubility of Mg in Al at 445° C. is_16.8 
atomic percent Mg, and the increase of ao is 0.0047 A. U./atomic percent 
dissolved Mg. The quenched alloys were reheated to a series of tempera- 
tures in order to establish equilibrium. ao was determined on these quenched 
alloys and the solid solubility pertaining to this temperature were read from 
the curve expressing a as a function of Mg-content. The solid solubility 
curve determined in this way agreed closely with that determined micro- 
scopically by Dix and Keller (Chemical Abstracts, Vol. 23, page 2685), but 
indicated a slightly greater solid solubility at high temperatures and a 
slightly smaller solubility at low temperatures. RFM(5b) 


The Application of X-Rays in Foundries. (Réntgentechniek in het 
Gieterijbedrijf.) G. B. van Srraaten. De Gieterij, Vol. 4, Sept. 1930, 
pages 144-149. 

The Metalix-X-ray apparatus made by Philips’ Lamp Works (Eindhoven, 
Holland) is briefly described with its applications in foundry practice. 

HSvK(5b) 

The Knowledge of Atomic States in the Metal Lattice on the Basis of 
Magnetic Measurements. (Zur Kenntnis der Atomzustinde im Metall- 
gitter auf Grund magnetischer Messungen.) E. Voaer. Zeitschrift fir 
Elektrochemie, Vol. 37, Aug.-Sept. 1931, pages 460-466. 

The author tries to find explanations for the structure of metals and the 
nature of the metallic state from the magnetism of the metals. His method 
is particularly to determine the quanta state of the metal atoms in the lattice 
structure because the quantum theory rests on the exact measurements 
available from spectroscopic observations. The dependence on temperature 
which is expressed by the law of Curie shows a certain inexplicable exception 
in a paramagnetism which is constant at varying temperatures. For this 
reason, Pauli developed a theory on the basis of Fermi’s statistics which 
yielded, by ascribing to the atom in the metal lattice the same twist or spin 
as in the free atom, the possibility of calculating this state of magnetism 
which has so far been without explanation. A great number of tests with 
alkali and alkali earth metals are described; the curves of these show the 
soundness of the theory. On this basis, the author tries to elucidate the 
formation of solid solutions in metallic alloys. The diamagnetic metals, Au- 
Ag and Au-Cu, are particularly investigated. Their magnetic behavior 
shows clearly that the atoms in the solution must be in a different quantum 
state than those in the pure metal; this indicates a definite diamagnetic 
configuration of the electrons. 33 references. Ha(5b) 


Recrystallization of Sheet Aluminum. (Zur Rekristallisation von Alumin- 
iumblech.) E. Scumip & WASSERMANN. Metallwirtschaft, Vol. 20, 
May 22, 1931, pages 409-410. 

Contains 4 references. Contrary to previous beliefs the authors show that 
pure aluminum has a definite cubical structure after recrystallization. X-ray 
pictures were taken at 3 different angles of 99.74% pure Al which had been 
annealed for 5 hours at 500° C. The faces of the cubes lie in the plane of 
rolling and the edges in the direction of rolling. Tensile tests of samples cut 
at different angles to.the direction of rolling show the influence of rolling 
direction. CEM(5b) 


The Casting Texture of Metals & Alloys. (Ueber die Gusstextur von 
Metallen und Legierungen.) F. C. Nix E. Scumip. Mitteilungen der 
deutschen Materialprifungsanstalten, Sonderheft 10, 1930, pages 79-89. 

The casting texture of a series of metals is examined by X-rays. See 
Metals & Alloys, Vol. 1, Mar. 1930, page 427. Ha(5b) 


On the Structure, Formation and Decomposition of Martensite. (Om 
martensitens struktur, bildning och sénderfall.) Ernar Oruman. Jern- 
kontorets Annaler, Vol. 115, July 1931, pages 325-357. 

X-ray investigations with high dispersion focusing cameras have shown 
that the tetragonal martensite lattice dimensions vary continuously with the 
C content. This result indicates that the tetragonal martensite is a super- 
saturated solution of C in a-Fe, and that the C content is the same as that of 
the austenite from which it forms. The hypothesis is advanced that the 
structure consists of C2 groups oriented parallel to the tetragonal axis. This 
explains the observed density, volume increase with C content and the 
elongation of one of the crystal axes. Decomposition on tempering takes 
place continuously with a progressive decrease in the axial ratio. 


HCD (5b) 
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Studies on Magnesium and Magnesium Alloys I. (Studien an Mag- 
nesium und Magnesium legierungen I.) E. Scuizesotp & G. SresBeEn. 
Mitteilungen der deutschen Materialpriifungsanstalten, Sonderheft 17, 1931, 
pages 61-70, 27 figures. 

X-ray crystallographic examination of Mg single crystals, of the same after 
deformation, of extruded Mg alloy (6.3% Al 1% Zn), of wire of another alloy 
(3% Al, 1% Zn) and of rolled pure and alloyed Mg sheet. The slip planes 
and direction of slip were found to be similar to those in Zn and Cd, i. e., the 
basal plane (0001) and the diagonal axis [1120]. Twinning, as previously 
pointed out by Mathewson and Phillips, is along the (1012) plane and in some 
cases also along the (1011) plane. Cold extruded rod and wire show some- 
times a fiber structure or a transition, especially on working at higher tempera- 
tures, to a ring-fiber structure. On forcing through a cylindrical die, the 
ring-fiber structure changed to a regular fiber structure. In Meg sheet, the 
basal plane lay in the rolling plane within the wide variation of 100° C. 
After recrystallization, the rolling texture shown by pole-figures, was pre- 
served, not being altered by annealing at 550° C., WAT+HWG(5b) 


The Spark Spectra of Tellurium—Te IV and TeVI. K. R. Rao. Pro- 
ceedings Royal Society, Vol. 133, Sept. 1931, pages 220—227. 

The spark spectra of Te has been examined by means of a vacuum grating 
spectrograph in the region \1500 to A500 with and without inductance; 
photographs have also been taken with quartz instruments of discharges 
through Te vapor in capillary tubes. With the aid of these data, the doublet 
system of Te IV has been identified and a term scheme has been suggested, 
by applying a Rydberg formula (with 16R constant) to 2 members of each of 
the sharp and diffuse secondary series. The largest term, 5pPi;2 = 305,091 
cm.~!, gives an ionization potential of about 37.7 volts for Te IV. Three 
pairs with Ay = 11,814 cm.~! have also been identified as being the combi- 
nations between the deep 58S, 5pP, 5dD and 6sS terms of Te VI. An 
approximate term scheme is proposed. The ionization potential is found to 
be about 72.0 volts. WAT (5b) 


Atomic Physics and Metallurgy. (Atomphysik und Metalikunde.) E. 
Prwowarsky. Metallwirtschaft, Vol. 10, Sept. 4, 1931, pages 689-695. 

Contains 23 references. A review of recent studies and theories on the use 
of X-rays in the study of the constitution of metals, the space lattices of the 
elements, the lattices of solid solutions and chemical compounds, the struc- 
ture of atoms and explanation of the periodic system of elements, and electron 
lattices and properties of elements. While the theoretical study along these 
lines has been helpful to metallurgy and systematic alloying, a number of 
gaps in the knowledge and prediction of the properties of new alloys still 
exist. CEM (5b) 


X-Rays for Metal Examination. The Significance of Laue-Spectra of 
Metals. V. E. Puuuin. Journal Institute of Metals, Vol. 47, Feb. 1931, 
pages 3-9. 

The principle of X-ray examination by a sharply defined beam of mono- 
chromatic radiation falling on and penetrating a metallic specimen is ex- 
plained. Changes which take place in the crystal arrangement show in 
photographs taken with this beam and, thus, demonstrate clearly any change 
in the arrangement which is worked by any treatment. A series of micro- 
graphs illustrate this for rolling and heating. Ha(5b) 


X-Ray Analysis Applied to Detection of Defects in Foundry Practice. 
(Réntgenologische Erkennungsmiglichkeiten von Gusserzeugungsfehlern in 
Giessereibetrieben.) H. Reintncer. Giesserei, Vol. 17, Jan. 17, 1930, 
pages 63-71. 

The advantage of X-ray analysis in foundry practice is set forth. An 
attempt should be made to apply X-ray examination not only to castings but 
also to certain cores and molds. (5b) 


Non-Destructive Testing by Gamma Rays from Radium. Roserr F. 
Meau. Journal American Society Naval Engineers, Vol. 43, Aug. 1931, 
pages 371-395. 

The article describes the apparatus used by the Naval Research Labora- 
tory and discusses experiments carried out on steel castings. A large number 
of photographs and radiographs are presented showing the results obtained. 
It is inevitable that this new method of radiographic inspection should be 
compared with the X-ray method. This new method offers advantages in 
greater simplicity of operation, almost complete portability, far greater 
penetration, and more satisfactory performance on irregular sections. It 
suffers from the rather longer exposure times and from the lack of general 
availability of radium. The cost of an inspection method is naturally of very 
great interest to industry and before it can be claimed this new method will 
have a wide application, it will be necessary to show that its costs are not 
prohibitive. Such surveys as have been outlined in this paper, however, 
indicate that a sensible prosecution of the method industrially should result in 
costs which are well within the admitted range of inspection costs. It is of 
interest to note that the Navy has considered the matter carefully and has 
decided to provide the Navy Yards on the east coast with radium for this 
purpose. This radium will be held at the Naval Research Laboratory. 
The total amount will be one-half gram divided into 3 portions so that 
separate portions can be sent to the various Yards as required. 

WAT (5b) 


The Reflection of Long X-Rays. C. B. O. Mour. Proceedings Royal 
Society, Vol. 133, Sept. 1931, pages 292-303. 

The refraction indices of long X-rays are investigated by the total re- 
flection method, using a vacuum spectrograph, and the characteristic X-rays 
isolated by either a crystal or ruled grating. The critical angles were de- 
termined for quartz, calcite, steel, glass, Ag and Au at 8.32 A. U. (Al Ka), 
and for quartz, glass and steel at 13.3 A. U. (Cu La), and compared with the 
values given by the classical Drude-Lorentz dispersion formula. For the 
light mirrors, quartz, calcite and glass, agreement was found within the 
limits of experimental error between the observed and calculated values of 
the critical angle, and for the rate of fall of potonesty of reflection near the 
critical angle. For the denser mirrors, steel, Ag and Au, however, increasing 
large discrepancies were found to occur with increasing density of the re- 
flector. WAT (5b) 


Scattering of High Velocity Electrons by Thin Foils. H. V. Neen. 
Physical Review, Vol. 38, Oct. 1, 1931, pages 1321-1341. e 

With a narrow, homogeneous beam of electrons, scattering by thin foils of 
Al, Ag and Au, has been investigated. Voltages up to 145 kv. (6 = 0.63) 
were used. Comparison of values of scattering for Al, Ag and Au shows that 
p increases faster than Z*?. For Al, the dependence found experimentally 
agrees well with either Mott's or Rutherford’s equation. The latter also 
gives the correct dependence on angle for Au and Ag. Mott's equation is 
not applicable for these heavy elements. Absolute values for scattering for 
Al compared with theory give p = 1.32 of the value given by Mott’s equa- 
tion. This relation is valid within the ranges 6 = 95°-173°, V = 56-145 kv. 
Secondary electrons coming from the foil are distributed according to the 
simple cosine law. No evidence of loss of energy due to radiation is found 
up to one-half the energy of the primary beam. WAT(5b) 


The Periodic System of Atomic Nuclei and the Principle of the Regu- 
larity and Continuity of Series. Wrii1am D. Harkins. Physical Review, 
Vol. 38, Oct. 1931, pages 1270-1288. ne : 

New relations which concern the existence and stability of atomic nuclei 
are presented, together with a discussion of evidence for the relations given 
earlier as exhibited by the newer data on the existence of isotopes. It is 
shown that the 4 series, He, U, Li and Be, exhibit a considerable amount of 
regularity and are now almost continuous. WAT(5b) 











PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


Magnetic Methods of Testing Butt Welds. 
Elec. & Mfg. Co.). 
1931, 14 pages. 

Shop-testing of butt welds may be done by magnetizing the welded speci- 
men and sifting on iron powder. Serious faults are shown by an accumula- 
tion of the powder over the bad spot. For permanent record, Van Dyke 
paper is laid over the weld, iron powder sprinkled on and an are light used 
to print the pattern of the powder. Defects may be obscured through the 
roughness of the weld. A portable weld-test meter, which is a simple 
permeameter, is used to span the weld. Comparison of readings across the 
weld with those on the material welded indicate the quality of the weld. 
Such tests on a series of welds ranging from completely welded down to those 
with only 10% of fusion, are plotted to show good correlation with the results 
of tensile tests. Another type of test meter contains a stationary bar of 
steel of high permeability (hypernik) and a movable bar of the same con- 
nected to a pointer. When a welded piece is magnetized, and this tester 
placed over the weld, the fiux density is affected by imperfections in the weld 
and the pointer is correspondingly deflected. If the readings on the parent 
metal each side of a weld average 0.82 and the weld reads 1.5, and the cali- 
bration chart shows that for 0.82 parent metal a perfect weld shouid read 1.2, 
then the weld has a magnetic efficiency of 1.2/1.5 = 80%. These magnetic 
methods plus visual inspection are claimed to detect most faults of any conse- 
quence in a butt weld. See also Metals & Alloys, Vol. 2, Feb. 1931, page 36. 

HWG(6) 

Determining Results of Abuse in Advance. R. G. Rosuona & U. A. 
W HITAKER Machine Design, Vol. 3, Aug. 1931, pages 31-34. 

Description of accelerated tests to determine the wear in Hoover vacuum 
leaners. Ha(6) 


The Resistance to Wear of Carbon Steels. Samue.t J. Rosenpere (U.S. 
Bureau of Standards). American Society for Steel Treating, Preprint No. 7 
1931, 18 pages. 
Paper read and discussed at the Boston Convention of the Society in 
Sept. 1931. Illustrated by 31 photomicrographs and numerous curves; 
5 references to the literature are cited. The author presents the results of 
tests of C steels in the Amsler wear testing machine under combined rolling 
ind sliding friction and heavy pressures. Annealed C steels gave relatively 
poor resistance. Normalized steels showed low resistance greatly improved 
vith inerease in the C content. The hardened steels showed low wear re- 
stance in the lowest C ranges but as the C increased, the wear resistance 
nereased rapidly to about 0.6% C and then very slowly with further increase 
the C content. Tempering lowered the resistance. Martensitic-troostitic 
ructure gave the best resistance. Lamellar pearlite in normalized steels 
ive nearly as good results as hardened condition. Spheroidal cementite 
ves poor resistance. This type of wear results in marked distortion of the 
aterial adjacent to the wearing surface. WLC(6) 


The Right Amount of Metal in the Right Place. F. W.Sianrz. Product 
yineering, Vol. 2, Sept. 1931, pages 385-389. 
Structures of such shape that the stresses cannot be analyzed mathemati- 
illy require laboratory determinations Even then, the best design with 
gard to stresses will result in a defective product if its proportions cause 
ficulty in producing an article with sound metal throughout, free from 
esidual stresses. Impact resistance increases with yielding and uniformity 
stress distribution; but excess metal causes increased stiffness and wide 
ress variations. Hence, the necessity for accurate stress determination for 
uctures subject to dynamic loads. Methods for making tests and arrang- 
g the instruments at the proper places are described and a few examples of 
operly laid out designs illustrated. Ha(6 


Hardness of Chromium as Determined by Vickers-Brinell, Bierbaum and 
Viohs Methods. RicHarp ScCHNEIDEWIND. American Society for Steel 
eating, Preprint No. 2, 1931. 
Paper presented keiore the Boston Convention of the Society, Sept. 
131. 18 references to the literature are made. Hardness results on Cr 
ite, Cr plate subjected to various treatments, and annealed cast Cr are 


ven. Curves showing the relation between various methods of hardness 
termination are given. WLC(6) 


Stretching of Gold-Silver Single Crystals. (Zugversuche an Gold- 

silberkristallen.) G. Sacus & Weerts. Mitteilungen der deutschen 

faterialprifungsanstalten, Sonderheft 13, 1930, pages 120-128; Zeitschrift 
Physik, Vol. 62, 1930, pages 473-493. 

[he critical gliding force (single crystal yield point) is at a maximum at 50 

mie % (35.5% Ag by weight). Some comments are given on the pure 
etals Au, Ag and Cu. Cu single crystals harden up on deformation twice 

much as AuorAg. The addition of one of these elements to the other in 

d solution produces, in single crystals, a raising of the elastic limit, which 
so becomes more clearly defined, a raising of the hardening up to a greater 
nount of slip, and an increased dissymmetry of the process of slip. 

HWG(6) 

Nick-Break Testing Methods. (Kritische Untersuchung des Schlag- 

Kerb-Faltversuchs nach Kr K 100, hinsichtlich seiner Eignung zur Priifung 
ier Kerbzahigkeit von blankgezogenen Werkstoffen.) F. Saerre, & H. 

DOLPH. Mitteilungen aus den Forschungsanstalten des Gutehoffnungs- 
itte Konzerns, Vol. 1, Feb. 1931, pages 61-66; Automobiltechnische Zeit- 
hrift, Vol. 33, 1930, page 492. 

\ccording to a German specification, a cold drawn steel specimen is sawed 
lf way through with a 2 to 2'/2 mm. saw cut, gripped in a vise level with 
e cut, and hit with a hammer. The specimen must bend at least 30° 

before fracture and the fracture must be matt-gray. The effect of a sharp 

d a dull saw, of a cut 2 mm. wide and one 2!/2 mm. wide, and of the point 
t which the specimen is hit with the hammer was examined. It is shown 
iat these variables so greatly affect the test that it is useless and should be 

lisplaced by a properly carried out notched bar impact test on a pendulum 
machine. HWG(6) 


(La Fabrication des rails de chemins de fer.) L. 
Aciers Spéciauz, Métauz et Alliages, Vol. 6, Apr. 1931, pages 


T. R. Warts (Westinghouse 
Preprint, American Society for Testing Materials, Mar. 


’ 


_ Fabrication of Rails. 
VP ERSOZ. 
166-178. 
Complete discussion of making rails based on studies made by O. Pilz, 
H. Meyer & W. Schaeffer (see ‘‘Comparative Investigations of Rails with 
Water-Hardened Surface,’’ Metals & Alloys, Vol. 2, Apr. 1931, page 80). 
Si steel is much preferred for use in Austria in making rails. GTM(6) 


The Penetration of Electro-Magnetic Waves into Highly Saturated Iron. 
Das Eindringen elektromagnetischer Wellen in hochgesiattigtes Eisen.) 
k OLLENDORFF (Technische Hochschule Berlin). Zeitschrift fiir technische 
Phystk, Vol. 12, Jan. 1931, pages 39-50. 

Phis theoretical paper pertains to the penetration of electromagnetic 
waves into highly saturated Fe and particularly considers the variations in 
permeability. The losses due to hysteresis are disregarded in ingot iron 
and taken into account in approximation in cast iron. EF (6) 


The Flow and Fracture of Aluminum under Prolonged Loading. D. 
Hanson & M. A. Wueeter. Rolling Mill Journal, Vol. 5, Mar. 1931, 
page 208. 

Abstract of a paper presented before the British Institute of Metals, Mar. 
11, 1931, at London. See Metals & Alloys, Vol. 2, Aug. 1931, page 144. 


JIN(6) 















offers the metallurgical and physical 
testing world three unusual pieces of 
laboratory and shop equipment. Send 
for literature on any or all of them. 


The Production Brinell 
is hand operated — yet 
speedier than many 
motor-operated Bri- 
nells. It gives you ac- 
curate readings at 
3,000, 1,500 or 500 kilo- 


gram loads. 
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The Spekker Steeloscope is a workshop instrument for 
the rapid estimation of the various alloying elements 


in steel, eliminating the need for chemical analysis. 
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The Vickers Diamond 
Pyramid Hardness 
Tester needs no intro- 
duction to many of you 
—it is the only hard- 
ness tester that will 
give you hardness read- 
ing up to 2,300 Brinell. 


—lhekher 


RIEHLE BROS. 


TESTING MACHINE COMPANY 
1424 N. NINTH STREET, PHILA., PA. 
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Fatigue of Metals & Alloys (6f) 


The abstracts appearing under this heading are prepared in 
a with the A. S. T. M. Research Committee on Fatigue 
o etals. 


Damping Ability of Ferrous and Non-Ferrous Metals in Repeated-Tor- 
sional and Repeated-Bending Tests. (Die Dampfungsfihigkeit von Eisen- 
u. Nichteisenmetallen bei Dreh- und Biegeschwingungs-Beanspruchung.) 
J. Scumipt. Mitteilungen des Wohler-Instituts, No. 9, 1931, 52 pages. 39 
figures, 8 references. 

Damping of a number of alloys was compared, using both the Féppl- 
Buseman torsion machine and the Féppl-Heydekampf-Wazau repeated 
bending apparatus. On the latter, the damping was evaluated by determin- 
ing the use of temperature of the specimen. The ratio of the damping 
ability in torsion to that in bending ran from 0.52 to 0.60 except for Electron 
metal, in which it feli to 0.35. This is ascribed to a change in damping 
properties taking place as the test progresses. The ratio of torsion endurance 
limit to endurance limit in repeated bending was also determined and found 
to run from 0.45 to 0.77. On steels of 50,000—130,000 Ibs./in.? tensile 
strength, it varied from 0.52 to 0.68. Endurance tests were run for 2 million 
cycles, then the stress raised and another 2 million cycle run made, and so on 
till fracture occurred. Although leaded bronze, phosphor nickel bronze, Al 
and electron were studied, no runs were continued over 2 million cycles. 
This small number of cycles in endurance tests of such materials, and the 
probability of strengthening by understressing during the test, make the 
endurance figures of little value, according to the abstractor's point of view, 
for accurate determination of this ratio. The author concludes that the 
ratio of damping ability and of endurance limit under torsion and bending are 
characteristic constants of the different materials. HWG(6f) 


Detection of Cracks and the Starting of Fatigue Fractures. (Das Fest- 
stellen von Rissbildung und des Beginnens von Dauerbriichen.) Fr. 
Hirscaretp. Automobiltechnische Zeitschrift, Vol. 34, Oct. 10, 1931, 
pages 639-640. 

The importance of the detection of hair cracks and the finest fissures in 
parts which are subject to fatigue stress, such as the front axles of auto- 
mobiles, is noted. These fine cracks are bound to lead to fracture in time. 
One method places the part to be tested in warm oil for some time, cleans it 
thoroughly with benzine and paints it with lime. If cracks are there, oil 
spots will show in the white color at these spots. Another test, which does 
not require so much time, consists in placing the part between 2 electro- 
magnets and strewing iron fillings on it; these arrange themselves in a known 
manner in the magnetic field. After the current has been cut off, the filings 
are wiped away with petroleum; but the filings stick at the cracks, so that a 
thorough examination can be made here. Ha(6t) 


Maximum Stress, Its Influence on Cost and Service Life of a Structure. 
E. CoapmMan. Industry & Welding, Vol. 2, Oct. 1931, pages 25-32. 

From the Journal American Welding Society. See Metals & Alloys, 
Vol. 2, Dec. 1931, page 306. Ha(6f) 


Breakage of Rolls. Metallurgist, July 1931, pages 103-107. 
An extended abstract of ‘Fatigue Stresses with Special Reference to the 
Breakage of Rolls’ by F. Bacon, Proceedings South Wales Institution Engi- 


neers, Vol. 47, Apr. 1931, 114 pages. See Metals & Alloys, Vol. 2, Oct. 1931, 
page 215. VVK(6f) 
Endurance of the High-Strength Construction Steel No. 52. (Zur Frage 


BUCHHOLTZ 

Vereinigte 

1931, pages 97-112. 
HWG(6f) 


der Dauerfestigkeit des hochwertigen Baustahles St. 52.) H. 

& E. H. Scuvuz. Mitteilungen aus dem Forschungs-Institut der 

Stahlwerke Aktiengesellschaft, Dortmund, Vol. 2, No. 6, 
See Metals & Alloys, Vol. 2, Dec. 1931, page 306. 


The Effects of Rapidly Acting Stress. J. J. Guest. Proceedings Insti- 
tution Mechanical Engineers, No. 5, 1930, pages 1273-1304. 

With discussion. Experiments were made to determine the cause of 
failures under modern stress actions, especially if connected with a large 
number of repetitions of the action. The method of the author’s tests and 
the apparatus used are fully described. He concludes that the stress which 
is the important one in design (that at which steel begins to receive perma- 
nent effects) is very little affected by the suddenness or the brief duration 
of the loading and that any higher stresses reached in an impact are due to 
the internal viscous action and are accompanied by permanent effects de- 


pendent upon the stress duration Ha(6f) 

Effect of Surface Decarburization on Fatigue Properties of ae ie o 
Austin (Westinghouse Flec. & Mfg. Co.). Metals & Alloys, Vol. 2, Sept. 
1931, pages 117-119. 


Six references are cited. A 0.38% C steel with 1.50% Mn was used for 
these tests. 2 sets of 6 specimens, one only sliahtly over size and other ma- 
chined t 
the surface and then normalized in H to prevent injury to the surface. The 
over size specimens were turned to size removing the decarburization and the 
others finished as to surface without removing an appreciable amount of 
material. A microscopic examination showed the desired decarburization 
(0.010 inch) had been obtained. Rockwell and tensile tests show the ma- 
terial to be uniform. The fatigue limit was shown to be decreased from 
47,000 Ib./in.? to 38,000 lb./in.* due to the presence of 0.010 in. depth of de- 
carburization on the surface of this steel in the normalized condition. 


WLC (6f) 
Some American Researches on the Fatigue of Metals. Metallurgist, 
Nov. 1930, pages 170-172; Dec. 1930, pages 183-186. 
A review. VVK(6f) 


Electro-dynamic Oscillating Devices for Testing Transmission. (Elektro- 
dynamische yore, ae, ae Priifung von Leitungsseilen.) 
A.v. Enaet. Siemens- Zeitschrift, Vol. Nov. 1931, pages 489-494. 


The electro-dynamic method offers che of antage of being able to test the, 


oscillating body under any condition of oscillation. The current can be 
transmitted to it by flexible leads connected at the nodes. In this way, 
transmission wires, ropes, hollow cables have been investigated for the num- 
ber of oscillations at efinite amplitude of the oscillation, frequency of cur- 
rent and pre-tension until fracture occurred. The energies necessary to 
excite sscllation are discussed theoretically and equipment for the produc- 
tion of a wide variation of the frequency for the excitation of the electro- 
magnets used for the maintenance of the oscillations is described. Ha(6f) 


On the Torsional Oscillations of Iron Wire. A. G. Hm. London, 
Edinburgh and Dublin Philosophical Magazine and Journal of Science, Series 
7, Vol. 12, Aug. 1931, pages 566-572 

The influence of the iameter of the wire on the amplitude of torsional 
oscillations was investigated. In the equation yn(r—a)—)d representing 
the extent of the oscillation y, the constants a, 6 and n were determined and 
represented in curves. Ha(6f) 


A Seven-ton 50 Cycle Fatigue Testing Machine. 
ROBERTSON. Proceedings American Society for Testing Materials, Vol. 31 
Part 2, 1931, pages 221-235. 

Description of a larger model of the Haigh endurance testing went than 
that previously available. WG(6f) 
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ELECTRO-CHEMISTRY (7) 
Electroplating (7a) 


Researches on Silver Plating. E.B.Sanigar. Monthiy Review, Ameri- 
can Electroplaters’ Society, Vol. 18, Mar. 1931, pages 26-30. 

While the silver bath is easy to work and easy to control, the chemical] 
equilibria in the solution must be quite complex, and no complete theory 
explaining the de sponen of silver from the double cyanide solution has yet 
been put forwar Nevertheless the author presented brief theories and 
reported practical results in agreement therewith, obtained recently in 
England, from which country he had just come. MFB(7a) 


Developments in Low pH Nickel Plating. W. M. Pures. Metal 
Industry, N. Y., Vol. 29, Oct. 1931, pages 433-435. 
Paper from the Monthly Review of the American Electroplaters’ Society, 


Sept. 1931. Includes discussion. Hard Ni deposits are obtained by plating 
at low pH values at temperatures around 100° F. A graph is given showing 
variation of quality of plate with ange in temperature, current density 
and pH. See also Metals & Alloys, Vol. 1, Dec. 1930, page 911. PRK(7a) 


Metallography for the Welder. ebenalesorn fiir den Schweisser.) 
Kart Tewes. Oberfldchentechnik, Vol. 7, Nov. 18, 1930, pages 211-212; 
Dec. 2, 1930, pages 221-223. 

A short treatise on the problems and methods of metallography and the 
preparation of samples for examination; the diagrams and photomicro- 
graphs are explained. a(7a) 


Explanation of the Mechanism of Electrolysis and Electroplating. M. px 
Kay Tompson. Metal Cleaning & Finishing, Vol. 2, Oct. 1930, pages 
833-836; Nov. 1930, pages 949-952, 968. 

Non-mathematical discussion of the mechanism of electrolysis, conducting 
power of solutions, factors determining which of several ions will be de- 
posited, electrochemical equivalent, different forms of metal deposits, and 
proseenes, afforded by plating. See ‘A Model to Explain the Mechanism of 

lectrolysis,’’ Metals & Alloys, Vol. 1, Sept. 1930, page 741. MS(7a) 


On the Effect of Mercury in Zinc Cyanide Plating Solutions. M. pmK. 
THompson & W. E. CuHarues. Preprint, Transactions Electrochemical 
Society, Vol. 60, Sept. 1931, pages 89-93. 

Hg in cyanide zinc plating baths makes the deposit possible at voltages 
appreciably lower than when Hg is absent. Measurement of electrode po- 
tentials in the cyanide solution show Zn with 2% Hg has a less negative 
potential than straight Zn. H overvoltage on cast iron is lower than on 
steel, but there is no definite relationship between H overvoltage and C 
content of the steel. Ata current oon Licker than 2 amp./dm.?, both Zn 
and Hg-Zn polarize the deposition of F LCP(7a) 


Electrodeposition of Iron, Copper ey Nickel Alloys from Cyanide Solu- 
tions. Part I. L. E. Srour & C. L. Faust. Preprint, Transactions 
Electrochemical Society, Vol. 60, Sept. 1931, pages 173-198. 

Ternary alloys of Cu, Ni and Fe are produced by electrodeposition from 
complex cyanide solutions. These alloy deposits are bright and vary in 

color from copper-bronze to platinum- white, as the composition changes from 

Cu-rich to Ni-rich or Fe-rich varieties. Cu content of the deposit may vary 
from 45 to 94%, Ni content from 5 to 42% and Fe content from 0 to 26%, 
while the Cu content of the bath varies from 0.0025 to 0.05 N., Ni content 
from 0.15 to 0.165 N., and Fe content from 0.325 to 0.475 N. The total 
metal content of the bath was 0.5 N. in all cases. The current efficiency 
ranges approximately from 0.1 to 35% at current densities of 1.5 to 10 amp./- 
dm.?, 2 to 10 volts, and 25 to 70° C. Platinum cathodes and duriron anodes 
were. used. The bath was made of KiFe(CN)s, KCu(CN)2, KeNi(CN),, 
potassium tartrate, equivalent to 14 g./l. tartaric acid, and free potassium 
cyanide, 0.5 g./l., but no free caustic alkali. The Cu in deposit is always 
higher than that in the bath, Fe in deposit is always lower than that in the 
bath. Higher current densities tend to suppress copper deposition and 
promote nickel and iron deposition. Temperature has little effect except 
upon cathode efficiency which is somewhat favored by high temperatures. 
In order to deposit any Fe at all with Cu and Ni, the bath must contain 
tartrate and practically no free cyanide. LCP(7a) 


Plating of Iron and Steel Castings with Cadmium. (Das Plattieren von 
Eisen- und Stahlguss mit Kadmium.) FE. T. Ricuarps. Die Giesserei 
mit Giesserei- Zeitung, Vol. 18, June 26, 1931, pages 516-518. 

The plating with ‘d ys Be great advantages over plating with Zn. Among 
the advantages claimed are: Solubility potential of Cd is higher than that of 
Fe but lower than that of Zn, so that an equal amount of plated Cd offers a 
considerably better protection against corrosion than Zn. The chemica! 
reaction of Cd is lower and it, therefore, is more resistant to the action of 
alkalies and acids. Cd coatings are thinner and give sharper contours and 
are, for this reason, better suited for precision work. The degree of adhesion 
of Cd on Fe is much greater than that of Zn and, therefore, the tendency to 
spall and sealeis less. The color of plated Cd, similar to Ag, is more pleasing 
han that of Zn. The preparation of pieces is described and 3 of the most 
widely used bath compositions are given. The costs are not —," 
although they are, at present, higher than for Zn. Ha(7a) 


The Finishing of Metal Wares by Electroplating with Silver and Gold. 
(Die Veredelung der Metallwaren durch die galvanische Versilberung und 
Vergoldung. ) <.Scnucn. Oberfldchentechnik, Vol. 8, Sept. 16, 1931, pages 

95-— 


The saat usually used at present for both silver and gold is the cyanide 
bath. Recipes for the composition of the electrolytes and the preparation of 
the salts are given. Defects are discussed and remedies described. Some- 
times the contact method of depositing metal is applied by dipping the 
objects in a solution or boiling them init. The respective salt solutions are 
also given. Methods for recovering gold and silver residues are mae 

Ha(7a) 


Spotting Out. Avueust G. Horrman. Metal Industry, N. Y., Vol. 29, 
Sept. 1931, page 382. 

To prevent spotting out on bronze plated iron castings, they were doubly 
rinsed in hot and cold water, then dried at 180° F., and dropped into cold 


water; this process is repeated 3-5 times. PRK(7a) 


Modern Processes of Nickel Plating and Chrome Plating. (Les procedes 
modernes de nickelage et =. chromages.) L'Industrie Electrique, Vol 
40, Oct. 25, 1931, pages 469-475 

The general principles of the electro-deposition of Ni and Cr are explained 
and the methods of high-speed plating are discussed. The difficulties en- 
countered, especially the maintenance of the acidity of the baths, the avoid- 
ing of the Ni electrode becoming passive and the influence of the temperature 
of the bath are treated in detail. a(7a) 


Electro-Depositions on Aluminum. (Elektrolytische Niederschlige auf 
Aluminium.) M. Bauuay. Deutsche Motorzeitschrift, Vol. 8, August 1931, 
page 294. 

Difficulties involved in the electroplating of Al and recent performances 
(Cu, Ag, Cd, Au, ete.) of overcoming those difficulties by utilizing an inter- 
mediate layer of Ni. Solution used: iron chloride containing a small 
quqntsy of HCl. Most suitable temperature: 90-100° C. Prevention of 

drolysis is by a further addition of tartaric acid. The analyses of the 
pt employed are given. Bending tests were performed to study the 
electroplated oe Composition of solution most reeoommended: 6-22 
g. Fe/0.1-0.7 Mol HCl/liter. See also Metals & Alloys, Vol. 2, Nov. 1931, 
page 259. EF (7a) 

















METALLIC COATINGS OTHER THAN ELECTROPLATING 
(8) 


Galvanizing. W. H. Spowers. Wire & Wire Products, Vol. 6, Sept. 
1931, pages 360-361, 372-373. 
_ Relates to the progress made in using the wash-zinc-chloride technique 
instead of the hydrochloric flux; the dross reduction obtained by the former 
method is appreciable. Another progressive step concerns the open hearth 
where the tight bonding method is recommended for producing a fully Si- 
killed steel without any Al. Ha(8) 


Advancements in Galvanizing Machine Drives. R. J. Wean (Wean 
Engineering Co.). Rolling Mill Journal, Vol. 5, Feb. 1931, pages 135-136, 
139 


Recent improvements in galvanizing machine drive design have entirely 
eliminated chatter in the final coating rolls and increased the efficiency of 
speed adjustment. The author describes and illustrates 3 types of drives for 
accurately adjusting the speed of finishing rolls. JIN(8) 


Higher the Dross, Heavier the Coating. W.G.Imuorr. JHeat Treating 
& Forging, Vol. 16, Oct. 1930, pages 1289-1291. 

The author discusses the relationship that exists between the dross pro- 
duction and the weight of the coating in galvanizing practice. The dif- 
ference of the Fe content in zinc, especially of new and old, often furnishes 
a cause for higher loases. Ha(8) 


Determination of Thickness and Quality of the Zinc Coating on Galvan- 
ized Iron. (Détermination de l’épaisseur et de la qualité des dépots pro- 
tecteurs sur le fer galvanisé.) R. VonpRaceK. Congrés International des 
Mines, de la Métallurgie et de la Géologie appliquée, Section de Métallurgie, 
6th session, Liege, June 1930, pages 547-553. 3 figures, 15 references. 

Gasometric determination of rate of solution of the Zn in H2SQO, is recom- 
mended. Typical rate curves for hot dipped, electroplated and sherardized 
coatings are shown. See also Metals & Alloys, Yul. 2, Oct. 1931, page 217. 

HWG(8) 

Formation of Hard Zinc by Iron Salts. (Hartzinkbildung und Eisensalze.) 
K. Taussia. Stahl und Eisen, Vol. 51, July 9, 1931, pages 885-886. 

Experiments show that iron salts which adhere to steels to be pickled, 
disintegrate when they come in contact with Zn and the iron thus formed 
combines with the Zn to form hard Zn. In Zn coating, theretore, careful 
cleaning and the addition of a sufficient amount of inhibitors is of impor- 


Factors Affecting Galvanizing Pot Life. Wattace G. Imnorr. Heat 
Treating & Forging, Vol. 17, May 1931, pages 465-467, 474. 

The corrosive action of molten Zn on the steel side of the pot is fairly 
slow up to 860° F. but increases rapidly above 900° F. The bath tempera- 
ture together with production put through the pot in unit time and the 
volume of the pot determine the life of a pot. These conditions are dis- 
cussed in detail. A few examples of proper relationship of these factors 
are discussed. Ha(8) 


Wire Galvanizing Process. G. K. Ryrntanps. Wire & Wire Products, 
Vol. 6, Aug. 1931, pages 328-332, 344. 

This article takes issue with the views presented previously by White- 
head in favor of the electro-galvanizing process. See Metals & Alloys, 
Vol. 2, June 1931, page 113. Ha(8) 


Homogenous Lead-Coating with the Oxy-Acetylene Flame. (Das homo- 
gene Verbleien mit der Sauerstoff-Azetylen-Flamme.) R. Save.ues. 
Schmelschweissung, Vol. 10, Aug. 1931, pages 208-209; Revue de la Soudure 
Autogéne, 1931, pages 2050-2053. 

To obtain an intimate contact of a Pb coating on metallic containers, 
especially of steel, an intermediate layer of Sn and Pb is applied first; the 
Pb is melted on this by the flame. The steel is first cleaned by pickling 
with hydrochloric acid with subsequent thorough rinsing. Instructions 
for the proper procedure are given and a few examples are ene 

a(8) 


Electro-Galvanizing. L. D. Wuireneap. Wire & Wire Products, 
Vol. 6, Oct. 1931, pages 396-401. 

In this article, the discussion of hot galvanizing is brought to a conclusion 
n which the author sums up all arguments in favor of the electro-galvanizing 
method. The coat of Zn so obtained is the purest obtainable. The purity 
extends far into the inner layers, which is a feature which other galvanizing 
methods do not obtain. Ha(8) 


Surface Improvement of Silver Wares. (Die Oberflichenveredlung von 
Silberwaren.) H. Moser & E. Ravus. Korrosion und Metallschutz, Vol. 
7, June 1931, pages 134-139. 

Experiments were carried out with an 83.5/16.5 Ag-Cu alloy with the ob- 
ject of enriching the Hg content at the surface; its commercial necessity is 
fully considered. A surface rich in Ag was secured by electro-deposition 
on one set, by a pickling method in a second set of samples and by a com- 
bined pickling and annealing process of a third group. The macroscopic 
changes at the surface of all specimens during the subsequent brushing with 
fine brass brushes and the final polishing treatment are noted. Mechanical 
polishing almost entirely removes the silver film, in contrast with polishing 
by hand. The surface Rnish on the electro-plated samples (10 min., 20° C., 
0.3 amp/dm.*) could, however, be rendered permanent and effective if the 
surface was given a polishing treatment previous to the galvanizing process. 
The surface stability was tested by submerging the specimens in a 1/100 
N Na-sulphide solution for 30'secs. These pickling tests yielded the same 
results as the microscopic examination, i. e., the superiority of (1) hand 
polishing to mechanical polishing methods and (2) the coating by electro- 
deposition to the pickling process owing to the rather thin silver-rich surface 
layer of the latter. EF(8) 


Developments in the Tinplate Industry. W.CuHartes Wrieut. IJron & 
Steel Industry & British Foundryman, Vol. 4, May 1931, pages 271-272, 284. 


wis, 


An address. CHL(8) 


Hot. Dipping to Inhibit Corrosion. L. K. Wrieur. American Ma- 
chinist, Vol. 74, Jan. 8, 1931, pages 58-59. 

Brief review of coating methods. Dipping is more satisfactory for intri- 
cate designs. Cleaning may be done by sand blasting or pickling. Gives 
temperature and solution for pickling. Cd melts at 970° F., Zn at 786° F. 
A Zn bath should run from 900° to 950° F. and parts to be plated should re- 
main in bath for several minutes after bubbling ceases. Dipping is more 
costly than some methods but more effective. RHP(8) 


Wire Galvanizing Processes. IV. Gerorrrey K. Rrtanps. Wire & 
Wire Products, Vol. 6, Dec. 1931, pages 474-476, 486-488. 

In this installment, issue is taken with a correspondent. It is main- 
tained that hot galvanizing can give just as good and uniform results as 
electro-galvanizing. The testimony of microphotographs, that aim to 
show the superior bonding of the coat with the material by the electrical 
method, ars considered. The decision is that they do not give a proper 
view of the matter. Ha(8) 


INDUSTRIAL USES & APPLICATIONS (9) 


The Use of Light Metals for Fire Engines. (Die Einfiihrung des Leicht- 
metalles bei der Feuerwehr.) ScHANKER. Automobiltechnische Zeitschrift, 
Vol. 34, Apr. 30, 1931, pages 284-285. 

According to the author, fire engines under his supervision have been re- 
duced considerably in weight by the substitution of aluminum for auto- 
body steel sheets, for castings—silumin, for shapes—lautal, for structural 
parts of ladder—duralumin, lautal and silumin. Fireman’s tools and 
engine appliances (tubes, couplings, deluge set, spanners, etc.) have also 
been made from light metal. The new engine pump weighs 2530 kg. and 
a 24 m. ladder, 3083 kg. less than the previous one. ER(9) 


Turbo-Generator Fans. W. SHarp. Engineering, Vol. 131, Feb. 27 
1931, pages 292-293. 
_ Brief article describing and giving diagrams of the various types of fans 
in general use. For smaller designs, fan plates and blades may be made 
of boiler plate having an ultimate tensile strength of 35-40 tons/in.? For 
larger units, Ni steel is used for the blades and the plates are made from 
solid rolled and flattened steel sheets. For high-speed fans, Vibrac V. 
30 steel is recommended. This steel has a yield point of 30 tons/in.’, a 
high maximum stress as well as excellent elongation and reduction of area 
and is free from temper-brittleness. Its composition is: C, 0.3; Si, 0.15; 
Mn, 0.6; P, 0.03; 8S, 0.035; Ni, 2.5; Cr, 0.6; Mo, 0.6%. LFM(9 

Service Conditions and Quality Control of Rails for the Belgian Railways. 
(Les rails sur le rsseau des chemins de fer Belges, leurs conditions de service 
et le controle de leur qualite.) J. Servais. Congr.s International des 
Mines, de la M‘tallurgie et de la Géologie appliquée, Section de Mcetallurgie, 
6th session Liege, June 1930, pages 389-403 

Rail service in Belgium, as in other countries, is of increasing severity 
Rail steel must be sound, not fragile, and sufficiently resistant to wear 
Testing for soundness and freedom from segregation is described. A 25% 


, 


crop is specified, and 30% usually necessary. Impact strength has been 
increased by lowering the finishing temperature. On tracks in heavy ser 
vice rails from the bottom of the ingot have given best results. It would 
be desirable to know more about the O content of rails and its relation to 
fragility. Raising C too high increases brittleness and favors the forma 
tion of transverse fissures. American practice is criticized and 0.50% C 
advised as upper limit. With this, 0.85 to 1.15% Mn is used. Raising 
Mn to 1!/2 or 2% does not sufficiently answer the question of wear, but is 
applicable in some cases. Alloying with Ni and Cr is probably too ex- 
pensive for general use. Electric rails are being introduced and give marked 
promise. Heat-treated rails will probably be required. Fissures met in 
Belgian practice generally start at the surface, due to cracking from cold 
work, rather than at the interior. Use of long rails is advisable 
HWG(9) 

Production and Use of Crushed Blast Furnace Slag for Building Purposes. 
(Gewinnung und Verwendung der Hochofenstiickenschlacke fur Bauz- 
wecke.) ScHULER. Revue Techni,ue Luzembourgeoise, Vol. 23, Mar.-Apr 
1931, pages 70-76. 

Only acid blast furnace slags with a large percentage of silica and little 
Ca are used as they come from the production of Thomas iron and stee 
iron. The preparation, binding and additional materials, the requirements 
for a good slag material are explained. It should have approximately the 
following composition: 30-32% SiOe, 12-16% AbO;, 40-42% CaO, 4-6% 
MgO, 2-3% MnO, 1-1.5% FeO, 1.5% CaS, 0.12% P. The mechanical 
properties, with particular regard to road building, are equal to those of 
the best building materials, such as Syenit, Dyorit and all secondary rocks 

Ha(Q) 

The Use of Non-Ferrous Metals in Boiler Construction. (Apparate- 
Maschinen- und Armaturenbau, Fabrikaniagen, Verwendung von Nicht- 
eisenmetallen im Dampffassbau.) H. Scuerrer. Apparatebau, Vol. 41, 
Aug. 23, 1929, pages 193-196. 

A discussion of copper, nickel and aluminum when used in boiler construc- 
tion. See Metals & Alloys, Vol. 1, July 1930, page 631. WHB(9) 


Applicability of Cupal for Contacts. (Die Verwendbarkeit von Cupal fiir 
Kontaktzwecke.) H. Scumitr & B. Wotrr. Aluminium, Hauszeit- 
schrift V. A. W. Erftwerk, Vol. 3, July-Aug. 1931, pages 262-265 

Cupal is a rolled product with a core of Al onto which a thin layer of Cu 
is rolled on one side or on both sides. Tests for contact resistance have 
shown that this material is well suited for terminal connectors, clamps, 
etc. Ha(Q 


The Application of Aluminum in Electric Science. (Die Verwendung des 
Aluminiums in der Elektrotechnik.) H. Scumirr. Aluminium, Hauszeit 
schrift V. A. W. Erftwerk, Vol. 3, July-Aug. 1931, pages 253-260 

To-day, Al is used in some fields of electrical industry with great success; 
in Germany, for instance, more than 50% of the length transmission 
lines for voltages from 30 to 200 KV are of Al. Its particular advantages 
over Cu are good mechanical properties together with its low specific weight, 
in particular the ratio of tensile strength to density which is, for the high- 
conductive, refinable Al alloys, considerably greater than for Cu. Further- 
more, the low melting point and the ability to pour easily which, in certain 
cases, permits the Al to be cast directly into the slots of electrical machines 
without injury to the iron laminations. The insulating oxide film formed 
by the material itself is also an advantage A few examples of these 
properties which are used in various fields are described and maeemeee 

al) 

Aluminum Castings in the Electrical Industry. (Aluminiumguss in der 
Elektro-Industrie.) ScHAUMANN. Aluminium, Hauszeitschrift V. A. W. 
Erftwerk, Vol. 3, July-Aug. 1931, pages 284-292. 

Numerous illustrations of parts for electrical machines and aepere 

a(9 

Small Sky Cars Entirely of Metal. Witt1am B. Stour. Metal Progress, 
Vol. 20, Sept. 1931, pages 40-43. 

Describes small metal plane developed for the ‘‘average man’’ who wants 
to fly his own plane. WLC 

The Construction Development of Welded Parts in Steel Construction. 
(Beitrage zur konstruktiven Gestaltung von geschweissten Verbindungen im 
Stahlhochbau.) R. Unsricut. Stahl und Eisen, Vol. 51, Feb. 26, 1931, 
pages 253-257. > 

Report 169 of the Steel Mill Committee of the Verein deutscher Eisen- 
hiittenleute. Includes discussion. The article reviews the latest develop- 
ments in welding structural parts in building construction and notes the 
saving of money and time effected by the application of suitabiy rolled 
and shaped profiles. A new sheet beam is described. The advantages 
of welded constructions in comparison with riveted constructions are pointed 
out. GN(9) 

The Construction of Laminated Poles. C. L. Szatanczy. Metal Stamp- 
ings, Vol. 4, Feb. 1931, pages 145-148, 166. 

Szalanczy divides the fabrication of stamped pole laminations into a 
sequence of 8 operations, 2 of which are considered here. First, he de- 
scribes the spot welding of end plates and the special fixture employed in 
that operation. Then, he discusses the assembling and riveting operation 
for building up the laminations and end plates into a complete unit. An 
adjustable fixture used in a power press is fully described, which rivets 
one side of the pole at a time. A hydraulic press with interchangeable 
sets of inserts for larger pole assemblies is also described in detail. This 
press rivets both sides of the pole in one operation. JIN(9) 
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Rope Strands for Long Suspension Span. D. B. Stineman. Proceedings 
American Society of Civil Engineers, Vol. 1, Sept. 1931, pages 1087-1091. 

Crossing the Willamette River near its junction with the Columbia, the 
St. Johns Bridge, a 4 lane highway structure with a main span of 1027 ft., 
is the longest of any type west of Detroit. As to clear height, also, 205 
ft., above navigable water, it sets a high record for under-clearance. Fur- 
thermore, it is the longest rope-strand suspension span in the world; all 
of the 8 longer ones are of the conventional parallel-wire construction. 
At the Trenton plant of the John A. Roebling’s Sons Co., each of the 182 
rope strands was manufactured to a length of about 2750 ft., Each strand 
was then pre-stressed to a total tension of 150,000 lbs. (one half of the ulti- 
mate strength) and held at this tension one half hr. The tension was then 
reduced to 70,000 lbs., corresponding to the average full dead-lead stress 
per strand in the structure. At this tension of 70,000 lbs., the strand was 
carefully measured to a calculated length, which varied somewhat accord- 
ing to its position in the cable. Corrections for temperature were included 


in this measurement. The strand was then cut and socketed, wound on 
a wooden reel, and shipped by boat to the site. The weight of each strand 
was 6'/2 tons. The 182 rope strands, each 1'/2 inches in diameter, have 


a total weight of nearly 1200 tons. For each cable, 91 twisted strands 
form a hexagon. This was filled out to a cylindrical section with segmental 
strips before the outside wrapping was applied. The hexagon cable had 
a major diameter of 11 galvanized rope strands (each 1!/2 inches in diameter) 
or 16'/: inches before wrapping. This was given 2 coats of paint and then 
the segmented fillers were applied. The fillers consisted of Port Oxford 
cedar, cut into segmental strips 6 ft. long and treated by immersion for 20 
min. in linseed oil at 200° F. When practically all the dead load was on 
the suspension, the cables, rounded out with the treated cedar fillers, were 
given their outside wrapping of No. 9 soft annealed double-galvanized wire 
The structure cost $4,000,000, a saving of $42,000 over a parallel-wire 
design WAT(9) 


Arc Welding in Building Construction. P. N. Vinruer (Dallas Power & 
Light Co Electrical Engineering, Vol. 50, Oct. 1931, pages 785-787. 

Data obtained during the construction of the tallest building erected 
to date using the electric arc welding process are discussed briefly. Out- 
standing advantages are: (1) almost complete absence of noise and (2) 
reduced stee] tonnage required. WHB(9) 


The Manufacture of Cast Iron Loud Speaker Horns. (Die Fabrikation 
von gusseisernen Lautsprechertrichtern.) W. ScuHawrer. Die Giesserei 
mit Giesserei- Zeitung, Vol. 18, Apr. 10, 1931, page 304. 

For quantity production, horns with the narrow part of cast iron of 3 
mm. wall-thickness to which the wide part of sheet iron is fastened, proved 


to assure cheap production as well as good tone quality Ha(9) 
The Construction of Sea-Going Vessels by Electric Welding. Grorce 
HURSTON. Welder, Vol. 3, Sept. 1931, pages 4-7. 


Che noted author points out in this article that the use of electric weld- 
ng in ship building is progressing from day to day, particularly because 
f the impression which the small battleship, Deutschland, has made which 
proves that this method is entirely workable even for vessels of large ton- 
nage and subject to severe stresses. The matter is discussed from the view- 
point of confidence in welding which does not yet exist generally but which 

should be deepened by further experiments; especially from the point of 


the workmen in the trade unions in England. Their strict distinctions 
of class of work not to be trespassed on by other men make it difficult to 
introduce electric welding Ha(Q9) 


A Tungsten Filament Alloyed with Thorium for Incandescent Electric 
Lamps. Kwan NISHIMOTO Proceedings World Engineering Congress, 
lokyo, 1929, Vol. 24, 1931, pages 1-36. 

The W-Th alloy is a solid solution. AHE(9) 


Roller Bearings for Air Service. J. B. Neatey. American Machinist, 
Vol. 74, Mar. 26, 1931, pages 491-492. 

Bearing cages are made of duralumin. Steel for races and rollers is 
Swedish steel with 1.40-1.65% Cr, 0.025% maximum P, 0.02% maximum § 
Describes heat treatment giving temperatures used. Treatment gives 
cages tensile strength of 62,000 |lb./in.*, yield point 30,000—36,000 \b./in.?, 
and elongation 18-25% in 2 in. Brinell hardness 93-100. RHP(9) 


Getting the Most Out of Die Castings. L. H. Mortn (Doehler Die Cast- 
ng Co Iron Age, Vol. 128, Aug. 6, 1931, pages 376-377, 398. 

The many uses of die castings to date have not exhausted the possibili- 
es of this process in the mechanical field. Gives examples suggestive ot 
the many possibilities of die cast machine elements. VSP(9) 

Aluminum in the Construction of Large Current Condensers. (Aluminium 
im Starkstromkondensatorenbau. L. Lux. Aluminium, Hauszeitschrift 
V. A. W. Erftwerk, Vol. 3, July-Aug. 1931, pages 261-262. 

Up to 600 volts, condensers can be built up from Al foil with paper or oxide 


film dielectric Ha(9) 
Nickel in Rails. Le nickel dans le chemins de fer.) F. Renavup. 

iciers Speciauz, Métauz et Alliages, Vol. 6, Apr. 1931, pages 179-189. ; 
General discussion of use of Ni in railroad materials as well as in high Ni 


steels. European and American Ni steels used for railroads are compared. 
Mo is also added to a 2% Ni steel. GTM(9) 


Operation of High Pressure Boilers. Wma. F. Ryan. Power Notes, Vol. 
17, Sept.-Oct. 1931, pages 1-5. 

he article discusses, in general, the problems arising in the operation 
f high pressure steam boilers. One of the foremost among these is the 
feedwater purification to avoid troublesome formation of scale. The evap- 
orator has very largely solved this question. Corrosion and embrittle- 
ment have been corrected by de-aerators and proper design of boilers; 
this has also taken care of the combination of pressure and temperature 
stress. False water levels are often due to incorrect bottom connection 
or the water column; it should always be so arranged as to drain toward 
the drum. Gage glasses should be of a good grade of glass and so mounted 
that it may expand without undue restriction. Ha(9) 


Preparation and Properties of Carbide & Nitride Crucibles, with Com- 
ments on the Reactions of Carbides & Graphite with Metal Oxides. (Ueber 
die Darstellung und die Eigenschaften + .n Karbid- und Nitridtiegeln nebst 
einem Beitrag tber die Reaktionen von “aro‘den und Graphit mit Metall- 
oxyden.) ©. Meyer. Doktor-Ingenieur dissertation. Technische Hoch- 
schule, Aachen, July 1929, 30 pages : 

Various Cr-C and Cr-C-Fe, Mo-C and Mo-C-Fe, W-C, Cr-W-C, mixtures 
were made up, and crucibles made of them; also, of SiC and Ti N. The 
attack upon these crucibles of molten Fe, Ni, Co, Mn, Cu, Al, FexO:, MnO, 
2FeO-SiOs, SiOz, CaO : SiOe, basic open-hearth and blast furnace slags, and 
a soda-lime glass, was studied. The carbide crucibles were attacked by 
the metals except Cu. The TiN crucible was not attacked by the metals, 
but was strongly attacked by the oxides. FeO; attacked all the crucibles. 
The other oxides showed no attack on molybdenum carbide crucibles. 
Nothing was found in which the metals and the oxides could be simul- 
taneously melted. HWG(9) 


Steel Arches for Mines. Sypney C. Mirrien. Jron & Steel of Canada, 
Vol. 14, June 1931, pages 102-103. 

An article, accompanied by 2 photographs, in which the steel arches used 
in colliery practice are described; particulars are given of the materials 
employed in their fabrication. OWE(9) 
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Fabrication of Automobile Springs. (Fabbricazione moderna delle molle 
a balestra per auto.) A. Orerrice. La Metallurgia Italiana, Vol. 23, Sept. 
1931, pages 833-836. 3 figures. 

Brief mention of composition and properties of common spring steels, 
with photos of automatic heat-treating furnaces and controls. HWG(*) 


One-Material Planes. Cuas. F. McReyrnoups. Product Engineering, 
Vol. 2, July 1931, page 319. 

This passenger and mail plane is built up of flat sheet Alclad duralumin 
and is assembled by riveting. The shell is built by riveting together a 
number of longitudinal gores, all exactly alike and riveted to a series of 
lateral duralumin rings. The use of only one material reduces manufac- 
turing cost. A few performance data are added. Ha(9) 


Bi-metal Pistons. (Zweimetall-Kolben.) Manue., Automobiltechnische 
Zeitschrift, Vol. 34, Mar. 31, 1931, pages 205-208. 

Under the designation of bi-metal pistons, the author includes only 
those in which the head is of one material, usually aluminum alloy, and the 
stem of another, usually cast iron or steel. He sets forth the reasons that 
gave rise to such constructions and describes about 20 different pistons 
of this type. ‘“‘Why have these pistons not gained a foothold in the auto- 
motive industry in any country?’’ the author asks. He finds his answer 
in an analysis of the present aluminum piston, which he asserts has over- 
come the defects of the early light-alloy piston. These defects, undul 
high thermal expansion and low wear resistance, having been obviated, 
the reason for the bi-metal piston no longer exists. WHB(Q) 


Novel and Interesting Tin Roof. K. G. Lunpin. Sheet Metal Worker, 
Vol. 22, Aug. 21, 1931, pages 482-483 

Description of laying a tin roof of 150 X 76 ft. with sheets of 20 X 28 in. 
Work had to be done at a temperature of 97° F. Ha(Q9) 


New Materials Will Cut Locomotive Repair Costs. C. A. Barpa. Rail- 
way Mechanical Engineer, Vol. 105, Oct. 1931, pages 483-487. 

The author suggests that, instead of designing to take up wear, the attempt 
be made to eliminate it by using the special alloyed steels (especially nitrided 
steels) for repair work. The nitriding process is explained and its possible 
uses, particularly for locomotive parts, are discussed. Ha(Q9) 


The Technique of Copper Roofing in Germany. (La technique des toitures 
en cuivre en Allemagne.) H. Kunitz. Cuivre et Laiton, Vol. 4, July 15, 
1931, pages 305-313; July 30, 1931, pages 327-331; Aug. 15, 1931, pages 
353-355. 

Details of connection of the copper sheets to walls, chimneys, gutters, etc., 
are given. The last installment describes the mounting and fastening of 
sheets, gutters, window sills. Profusely illustrated. Ha(9) 


Casting Large Marine Propellers. Wrstey LamBert. Metal Industry, 
London, Vol. 38, May 8, 1931, page 480. 

Specifications for large propellers requiring strengths of 40 tons in.? are 
met by using manganese bronze. The 8 phase is preferred for propellers on 
ocean going vessels. PRK(9) 


Latticed Metal. (Gittermetal.) Cari KrOmer. Maschinenkonstrukteur- 
Betriebstechnik, Vol. 64, July 10, 1931, page 160. 

In as much as the recent development of bearing metals has produced a 
solution by the introduction of latticed metals containing graphite, very 
satisfactory results have been obtained. The castings referred to are of the 
improved type, cast at 300° C., have a dimension of 0.2 mm. and have clean, 
smooth surfaces. MAB(9) 


Application of Acid-Proof Materials in the Manufacture of Artificial Silk. 
Anwendung sidurebestandiger Werkstoffe in der Kunstseidenfabrik.) 
E. Wurtz. Korrosion und Metallschutz, Vol. 6, June 25, 1931, pages 21-23. 

In the manufacture of artificial silk from viscose, the machines are subject 
to rapid corrosion by contact with acids or acid vapors. As hardly any ma- 
terial will stand up for a long time, a new non-metallic material by the name 
of Haveg has been developed by the Saiureschutzgesellschaft in Berlin. It 
has a phenol basis like bakelite. It is readily machinable and can be brought 
into almost any shape. Another material is Aeterna of the Heddernheimer 
Kupferwerke, Frankfurt a.M. It is a bronze of very fine grain and a tensile 
strength of 75-88 kg./mm.? at 200° C. It has a good resistance against sea 
water and sulphuric acid. Another materia! for similar purposes is called 
Thermisilid, made by Krupp, Essen, in several qualities which are resistant 
against hot lyes, nitric acid, ammonia, hydrogen peroxide and acetic acid. 
Also the silumin, an alloy with 13% Si of the Metallgeselischaft, Frankfurt 
a.M. is a good resisting material in the production of artificial 9 

a(9) 


1930 Airplane Design. Ariation, Vol. 30, Jan. 1931, pages 22-25. 

All performance gains are due to aerodynamic refinement and decreased 
structural weight. Trend is toward the use of metal. Metal fuselage con- 
struction compared favorably in weight with present wooden structures. 
Riveted Al alloy is used. Stainless steel with electric spot welding is pro- 
gressing. DTR(Q) 


Fabricating Heavy Electrical Plant. Jndustrial Gases, Vol. 12, Mar. 
1931, pages 20-21. 

Adoption of fabricated design in place of castings for parts of large elec- 
trical machines has come to fore. Electric arc, oxy-acetylene and gas weld- 
ing are all used. Automatic oxy-acetylene shape cutting machines are de- 
scribed. DTR(9) 


Aluminium in the Constriction of Furniture. Metal Industry, London, 
Vol. 38. May 1, 1931, pages 457-458, 460; May 15, 1931, pages 507-508. 

Aluminum furniture is distinguished because of its lightness, strength, 
durability, cleanliness and incombustibility. PRK(9 


Industrial Uses for Tungsten Plate. Technology Review, Vol. 33, July 
1931, pages 454-455 

The discovery of a process by which a great variety of metals may be elec- 
tropiated with W has been announced by Prof. Colin G. Fink of Columbia 
University. The advantages are that it has a high lustre, does not tarnish, 
has a high melting point, undergoes no appreciable oxidation at ordinary 
temperature and is resistant to acids. It is of great value to the chemical 
industries for resistance to heat and acids. MAB(9) 


Light Metals for Bus-Chassis. (Leichtmetall fiir Omnibusaufbauten.) 

M. Ktunast. Deutsche Motorzeitschrift, Vol. 8, June 1931, pages 208-210. 

The drawbacks: of wood, steel and a combination of both for the over- 

head structure of busses are critically discussed and the utilization of dura- 

lumin yielding a saving in weight of about 40% is given. The complete 
design of a leading German bus manufacturing company is ae, " 
LF(9) 


Bearing-Metals and Repair Work on Bearings. (Ueber Lagermetalle und 
Lagerreparaturen.) K. Haase. Deutsche Motorzeitschift, Vol. 8, June 
1931, page 22 ; ; 

Controversial remarks on a paper by Schiler (Deutsche Motorzeitschrift, 
Vol. 8, No. 4, Apr. 1931, pages 146-148). The author advocates the use- 
fulness of bearing metals containing lead and graphite, respectively, and 
states his own experience on repair methods. EF(9) 








a ae 





HEAT TREATMENT (10) 


Precautions in Heat Treating High Speed Steel. Houghton's Black & 
White, Vol. 4, July 1931, pages 15-19. 

The proper treatment of high speed steels, especially type 18-4-1, in forg- 
ing, annealing, hardening and tempering is ‘described i in detail. Ha(10) 


Effect of Heat Treating Firebox Plate and Flues in the Process of Manu- 
facture. Boiler Maker, Vol. 30, Feb. 1930, pages 51-53 

Committee report of Master Boiler Makers’ Association concerning rela- 
tive merits of cold-drawn and hot-finished tubes; the conclusion is drawn 
that hot-finished tubes are more satisfactory for boiler and service. 

VVK(10) 

Heat-Treating Terminology. American Machinist, Vol. 74, Jan. 29, 
1931, page 219. 

Definitions especially related to the ferrous alloys abstracted from the 
American Society for Steel Treating Handbook. They cover heat treat- 
ment, quenching, hardening, annealing, carburizing, case hardening, case, 
core and cyaniding. RHP(10) 


Correct Heat Treatment Essential in Brass Forging and Hot Pressing. 
R. E. Faux. Fuels & Furnaces, Vol. 9, May 1931, pages 591-598. 

The practice of forging and hot pressing, the proper sequence of opera- 
tions, the correct heat treatment ani Selaatabare control are discussed fully 


and furnaces used in the work are described. Ha(10) 
Dimensional Changes in High Speed Steel and Furnace Atmosphere. 
Correspondence from J. E. Hines (C. I. Hayes, Inc.). Metals & Alloys, 
Vol. 2, Sept. 1931, page 119. 
The writer presents data indicating tentatively an effect on dimensional 
changes due to appearance of O2 in the atmosphere. WLC(10) 


The Mechanical Surface Treatment in the Manufacture of Automobiles. 
(Einiges aus der mechanischen Oberflaichenbehandlung im Automobilbau.) 
Guipo Pracutt. Automobiltechnische Zeitschrift, Vol. 34, Sept. 20, 1931, 
pages 575-579; Sept. 30, 1931, pages 610-611; Oct. 10, 1931, pages 634-636; 
Oct. 20, 1931, pages 663-665; Nov. 10, 1931, pages 711-712. 

Numerous examples illustrate hardening, nitriding, carburization plants 
for parts of automobiles, the changes brought about by the various treat- 
ments are illustrated in diagrams for hardness, penetration depth, tempera- 
ture of treatment. Polishing and grinding for tight fit and the equipment of 
several plants are described. a(10) 


Flexibility in Heat Treating. American Machinist, Vol. 74, May 28, 
1931, pages 818-820. 

An installation which serves for carburizing and heat treating and can 
also be adapted for nitriding is described. Ha(10) 


The Heat Treatment and Manufacture of Springs. E.F. Davis. Fuels 
& Furnaces, Vol. 9, Apr. 1931, pages 417-428; May 1931, pages 571-576. 

The various kinds of steel used for helical and leaf springs, their chemical 
and physical properties, the processes of heat treating and annealing, alloy 
spring steels and defects i = ring wire are discussed fully and tables of prac- 
tical figures are given. rtp oo Po springs, the factor of safety should not 


be under 3; 5 or more a even better. he maximum fiber stress should 
never exceed 70,000 lbs./in.?; for larger diameter wire, this should be re- 
duced to 50,000—-60,000 Ibs./in.? Ha(10) 


The Heat Treatment and Manufacture of Automotive Shafts and Axles. 
E. F. Davis. Fuels & Furnaces, Vol. 9, June 1931, pages 663-669; July 
1931, pages 807-812, 830; Aug. 1931, pages 905-910, 936. 

The materials used and the processing and correct heat treatment for the 
desired physical characteristics are discussed. Ha(10) 


Annealing (10b) 


The Heat Treatment of Brass. H. M. Sr. Joun. Fuels & Furnaces, 
Vol. 9, July 1931, pages 787-794, 838. 

The interrelation of the grain structure of brass and heat treatment and 
the relation between time and temperature annealing is discussed and the 
means of producing a suitable grain size are described. The rolling mreesee, 
he types of heating methods employed, the finishing processes and bright 

nnealing are fully treated. Bright annealing can now be done successfully 
1 @ methanol atmosphere but the brass must be allowed to cool below its 
caling temperature before it is quenched or exposed to air. The advantages 
btained by bright annealing for further use are noted. Ha(10b) 


Effect of Normalizing on Sheet Steel. Wma. F. McGarrity & H. V. 
\NDERSON. Fuels & Furnaces, Vol. 9, Oct. 1931, pages 1169-1170. 
Investigation of the effect of normalizing on the properties and grain struc- 
ire of automobile sheet steel as revealed by X-ray diffraction patterns, 
photomicrographs and Erichsen-tests gave the following results: (1) In- 
reased soaking time allows the atomic planes to orient themselves into their 
rmal alignment in the space lattice, thereby eliminating internal strain. 
Che grain growth is slight. (2) An increased preheating period has no effect 
n the crystal structure. (3) Directional properties are not entirely elimi- 
nated even with a soaking time of 7 mins. at 1800° F. (4) No lattice dimen- 
onal changes take place from the heat treatment. (5) The length of the 
edge of the unit cube of Fe is found to be 2.89 A. U., corresponding favorably 
with the accepted value of 2.87 A. U. (6) A temperature of 1700-1750° F. 


is found to be most favorable for normalizing operations. Ha(10b) 
Composition, Temperature, Time and Control Govern Short Anneal. 
Epwin Bremer. Foundry, Vol. 59, Sept. 1, 1931, pages 54-56, 58. 


Discussion of results obtained by various investigators. From tests 
made by Diller, it appears that if composition is correct, the only thing es- 
sential to annealing is the heat. In commercial practice, the cycle has been 
modified to take into consideration such factors as variations in section 
thickness of castings, variations in composition of metal to be annealed, 
enlarged size of furnace and large mass of castings to be annealed in the 
furnace. The overhead electric furnace, rectangular in shape, is used 
Uniformity of temperature in all parts of the furnace is essential so that all 
castings attain maximum temperature in the shortest time. Chemical 
composition also has considerable effect on shortening of the anne: a oo. 

SP(10b 


A. G. A. Research in Bright Annealing Metals. R.J.Cowan. American 
Gas Association Monthly, Vol. 13, May 1931, pages 200, 201, 215. 

The object of the research has been to devise ways of annealing metals in 
& gaseous atmosphere and still retain a bright surface. Distinction is made 
between those cases where the usual reducing gas may be used and those 
where definite chemical reactions must take place at the metal surface. 
The latter case is complicated by the fact that gases are evolved from metals 
when heated which are oxidizing to the metal, and in Zn bearing metals by 
the fact that Zn is highly volatile. Even in neutral or reducing gases the 
metal will be tarnished. The methanol process is described. It has been 
found that flue gas is unsuitable for bright annealing because of the high 
content of COs. However, if flue gas be made a carrier for methanol vapor 
and brought into an annealing chamber, the vapors, in dissociating under 
heat will react with the metal oxides and this reaction will take place regard- 
less of the presence of certain other oxidizing gases. Photographs are given 
of a typical furnace installation for carrying on this process. RJC(10b) 
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Age-hardening in Carbon Steels Quenched below A; Point. R. Yamapa 
& K. Yoxorama. Kinzoku no Kenkyu, Sept. 1931, pages 480-495. 

Rockwell hardness, tensile strength, elongation and contraction of area as 
well as electrical resistance and density were measured with C steels con- 
taining various percentage of C from 0.013 up to 0.9% which were quenched 
below A: point, aged at room temperature and tempered at various tempera- 
tures. The results of e i taae 2 are summarized as follows: Age-harden- 


ing in C steels quenched below A: point is closely related to the change of 
the solubility of C in a-iron below Ai point. The increase in hardness is 
greater in low C steels than in high C steels. In 0.1% C steel, the increase 
of hardness is 30%. By quenching from 700° C., and ‘60% by aging at room 
temperature, as compared to an annealed state. (58. 0% in the annealed 
state, 78.4% in the quenched state, 94.3% after aging for 330 hrs. in 
Rockwell B ‘scale. ) The change in tensile strength is nearly the same as in 
hardness. The hardness thus increased diminishes by tempering first rapidly 
and then slowly Electrical resistance increases by aging; but decreases 
by tempering. Density increases only slightly. The age-hardening is ex- 
plained in the following way: During aging at room temperature, C atoms 
in steel quenched below Ai points move toward certain points within the 
lattice and thus concentrate themselves; this assemblage of C atoms causes 
the distortion of iron lattice and therefore the hardening of steels. By tem- 
pering, cementite molecules separate out in the boundary layers and above 
250° C. the formation of its space lattice takes place, these processes resulting 
in the softening of the steel. KT (10f) 


On the Aging of Hardened Carbon Steel. (Ueber die Alterung des 
gehadrteten Kohlenstoffstahles.) S. Srernserac & W. Susow. Stahl und 
Eisen, Vol. 51, July 16, 1931, pages 911-913. 

After considering the results of previous investigations on the above sub- 
ject, the authors report the findings their own investigations which were 
carried on with a steel of C, 0.98%; Si, 0.19%; Mm, 0.43%; P, 0.026%; 8, 
0.01%. Machined specimens of this cand were quenched from 750° Cc. in 
water of room temperature and aged at room temperature, 75°, 100° and 
125° C. for various times. In all cases, the hardness increased by aging. 
The increase of hardness is followed by a contraction. For practical pur- 
poses, it is suggested that water-quenched steel be aged for '/2 hr. at 125° C 
Hardness and toughness are increased while the internal stresses are dimin- 


ished. GN(10f) 
The Aging of Soft Steel after Deformation at 600°-700° C. (Die Alterung 
von weichem Flussstahl nach Sa bei 600° bis 700° C.) F. 


SAUERWALD. Stahl und Eisen, Vol. 51, Sept. 10, 1931, pages 1150-1151. 

In order to study the above noted fact, a ‘“notch-upsetting test’’ was 
made on a 0.1% C open hearth and a 0.1% Thomas steel. Both steels 
were known to show pronounced aging effects and were aged for various 
times after the deformation had been performed at temperatures between 
600° and 700° C. The notch toughness was tested with a 10 mkg. Charpy 
tester. The results are as follows 


Materia! Deformation Time of Notch toughness mkg./em.? 
temperature ° C aging (room temperature) 

Thomas steel 600 20 min. 4.3 
4 hrs. 4.1 

1 wk. 2.9 

3 mos. 2.7 

670 20 min 4.7 

4 hrs. 4.3 

1 wk. 5.0 

3 mos. 3.7 

680 20 min. 5.0 

4 hrs. 4.9 

1 wk. 5.0 

o> mos 3.8 

Open Hearth 600 20 min. 8.2 

steel 40 min. 7.5-7.5 
5 hrs. 7.5 
24 hrs. 7.2-5.9 
1 wk 7.0 
3 mos. 6.2 


There is a remarkable decrease of notch toughness with the increase of aging 
time after the deformation at 600° C. This is much more pronounced with 
Thomas steel than with open hearth steel. The aging effects are less pro- 
nounced at the higher temperatures of deformation. GN(idf) 

The Aging of Steel. Auserr Savveur. Fuels & Furnaces, Vol. 9, Sept. 
1931, pages 1019-1024. 

In the aging of metals, particularly that of steel, 2 types of aging must be 
considered: aging after quenching and aging after cold work deformation. 
Comparing the equilibrium diagrams of duralumin and C-Fe, the author sees 
the best explanation for the aging phenomenon in the FesC precipitation 
which results, after quenching, in increased hardness. The specific effects 
of cold working, i. e., increase of strength, elastic limit and hardness but de- 
creased ductility, are intensified by rest at room temperature; this can, 
therefore, be considered as aging. And, just as in aging after quenching, 
the changes due to aging after cold work deformation may be greatly hastened 
by heating to relatively low temperatures, generally not exceeding 400° C. 
in the case ~ Fe-C alloys. This effect can also be ascribed, like that after 
quenching, to the precipitation of a solute on account of a distortion of the 
space lattice of the solvent by which it is rendered less capable of retaining 
the solute in solution. This would mean that an undisturbed lattice can 
retain, in solution, a greater amount of the solute; a distorted lattice behaves 
in this respect like a supersaturated solution. But, while in the case of 
quenching FesC 1s precipitated, in the case of cold work deformation it is 
FeO. This theory would also explain the blue heat brittleness phenomenon 
often observed after cold working. But the author does not think that suf- 
ficient evidence of aging caused by precipitation after cold work deformation 
has been adduced to be fully conclusive. Ha(10f) 


On the Age-Hardening Mechanism in Aluminum Copper Alloys. K. 
Honpa & 8S. Koxuso. Congrés International des Mines, de la Métallurgie 
et de la Géologie appliquée, Section de Métallurgie, 6th session, Liege, June 
1930, pages 621-633. 15 figures, 20 references. 

The age hardening is ascribed primarily to lattice distortion rather than 
to the presence of CuAl: particles in colloidal dispersion. On Honda's 
theory, the process of lattice distortion preponderates up to an aging tempera- 
ture of 200° C. At 250° C., the distortion has been eliminated and the 
recipitation process is at its maximum. Coagulation then follows and 
nally redissolution. The relative magnitude of these processes and the 
amount to which they overlap is alleged to explain the hardness- anee 
curve. (10f) 


Malleableizing (10g) 


Dilation Bar to Control Anneal of White Iron. Correspondence from 
A. Portevin, Paris, France. Metal Progress. Vol. 20, No. 5, Nov. 1931, 
pages 77-78. 

The writer proposes a dilatometric method of control of annealing time 
in malleableizing. A pilot bar of the same material being annealed is followed 
in its expansion due to yo and will indicate, by me rig ex- 
pansion, the end point of the anneal C(10g) 
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Welding & Cutting (11c) 


Welding in Shipbuilding. A. T. Watu. Welding Journal, Vol. 28, Oct. 
1931, pages 302-303. 

Lecture given before members of the British Acetvlene Association and 
the Institution of Welding Engineers, Sept. 23rd, 1931. The author states 
that during the past 15 years there has been little progress in welding as 
applied to shipbuilding. He suggests fear as one of the causes. In order to 
further use of welding, the author suggests starting a shipyard entirely for 
w elding. It is pointed. out that the strongest ordinary riveted joint 1s about 
75% efficient, whereas a 100% joint can be made by the use of welding. 
Other advantages are saving weight at the joint, continuous longitudinal 
and transverse strength, better distribution of material, ease of stiffening 
plates and perfect oil and water tight work. TEJ(11c) 


An Improved Product by the Use of Bronze Welding. H. F. Rernnarp. 
Journal American Welding Society, Vol. 10, Oct. 1931, pages 5-8. 
_ Paper presented at the Fall Meeting of the American Welding Society 
in Boston, Sept. 1931. The author tells about the use of bronze welding as 
applied to light gage galvanized sheet steel and iron in the fabrication of an 
acetylene generator, and how the strength, life, gas and water-tightness and 
resistance to shipping and handling damage were greatly increased by the 
use of bronze welding. TEJ(11e) 


Gas-Welding and Electro-Welding Problems. (Neuzeitliche Gas- und 
Elektro-Flammverschmelzungs- und Durchbrenaverfahren.) F. KryYNes. 
Zestec hrift des Oesterreichischen Ingenieur- und Architekten Verein, Vol. 83, 
Oct. 2, 1931, pages 300-302. 

The author summarizes the various lectures delivered at meetings of the 
Oesterreichischer Ingenieur- & Architekten Verein referring to problems in 
the fields of welding. EF(11c) 


The Influence of Copper Content on the Fusion Weldability of Mild Effer- 
vescent Steel. (Ueber den Einfluss des Kupfergehalts auf die Schmelz- 
schweissbarkeit von unruhig vergossenem weichem Flussstahl.) K. L 
Zeyven & H. Meu. Schmelzschweissung, Vol. 10, Nov. 1931, pages 264-268. 

A small addition of Cu is known to increase corrosion resistance, elastic 
limit and strength in hot working. The present investigation was made to 
determine whether, and in which manner, the fusion-weldability (with which 
resistance butt welding, is also included) is influenced by Cu. The conclu- 
sion is that low C effervescent mild steel can be butt welded with Cu contents 
up to2%. The tensile test showed, in all cases of welded—not heat treated 
—samples, more than 90% of the tensile strength of the full material. The 
bending angle in the bending tests decreased considerably in the samples 
with Cu above 1%. Samples made of bare, not coppered, welding wire by 
electric arc welding Pine os y in the tensile test values of over 80% of the fuil 
material up to 2% Cu. Samples made by gas-fusion welding gave, only for 
Cu contents below 1% tensile strengths of more than 80% of the full ma- 
terial. The samples with higher Cu contents showed, at the edge of the 
welded seam, fine deposits which had to be assumed to be metallic or oxi- 
dized copper as they were observed only on high coppered steels. 9 refer- 
ences. Ha(l1lc) 


New Series of Tests on Flame-Cut Wind Connections. Oris E. Hovey 
Engineering News Record, Vol. 106, April 30, 1931, pages 729-730. 

Recent tests made to ascertain whether flame- cutting structural details 
for wind connections for building frames is reliable paren Brome the assump- 
tion that no cracks occurred in any of the flame-cut or flame-cut and planed 
edges and that the load deflection values and stress distribution were about 
the same for the different types of specimens. No brittleness developed, 
proving that flame-cut connections are entirely reliable and ey: 

Ha(1lc) 

Autogenous Weiding and Metallography. (Die autogene Schweissung 
und die Metallographie.) A.Portrevin. Schmelzschweissung, Vol. 10, Nov 
1931, page 262 

The rather complex phenomena of physica] and chemical nature of weld- 
ing and their bearing on changes of the material are discussed. Injurious 
consequences can always be eliminated or compensated for by counteracting 
factors which must be physical, chemical or mechanical according to the 
nature of the injurious factor. Ha(11c) 


Electron Metal and Its Welding in the Manufacture of Automobiles. 
(Elektronmetall und dessen Schweissung im Fahrzeugbau.) H. A. Horn 
& Kart Tewes. Automobiltechnische Zeitschrift, Vol. 34, Nov. 30, 1931, 
pages 762-765. 

The welding of electron alloys, which are alloys of about 98% Mg with 
small amounts of A], Zn and Mn, is now possible without difficulty. It is 
done best with the oxy-acetylene flame which must be adjusted absolutely 
neutral. The flux is applied as a thin, liquid solution in sufficient amount 
to prevent inflammation of the electron. It usually contains Li; chlorides 
should be avoided because they attack electron strongly. As electron 
warps greatly under the flame, it must be carefully pinned down; the dis- 
tance of pinning points should be between 20 and 50 mm. The flux must 
be removed carefully after welding because it promotes corrosion. Examples 
of pipes, chains, frames, etc. are illustrated. It is important that the parts 
be uniformly preheated to 300° C. Ha(1lc) 


Welded Joint Carries Column Load of 380 Tons in Lobby Alteration Job. 
ATT ncaa Ergineering News Record, Vol. 107, Sept. 3, 1931, pages 
374-376. 

A detailed description is given of a third field-welded addition to the du 
Pont building in Wilmington, Del., of several stories, and lobby alterations. 
A double truss was insertéd to pick up a heavy column load at the second 
floor by a special welded connection. Welding data are added. Ha(1lc) 


Strength of Structural Welds. H.M. Priest. Engineering News Record, 
Vol. 107, Sept. 17, 1931, pages 436-440. 

The report of the 5-yr. research program of the American Bureau of 
Welding is reproduced in detail. 2500 specimens involving 55 forms of 
joints were welded by 39 fabricators and tested in 24 laboratories. It is 
stated that the working stresses accepted at present are justified and that 
reece tag uniformity in the strength of welds made commercially by any 

— fabricator can be expected. Testing method, welder performance, 

ety factors are discussed and general recommendations an suggestions 
for further research are added. Ha(l1lc) 


Fusion Welding in Iron Structure. (Die autogene Schweissung im Eisen- 
hochbau.) C.F. Keev. Die Schmelzschweissung, Vol. 10, Oct. 1931, pages 
237-242. 

Investigations have proved that auto ree welding can easily be applied 
in building high structures; butt welds and lap welds can be made with 
right hand welding. The designer must take care of the special requirements 
of welding practice by using proper corner sheets, re-enforcing plates, etc. 
Fusion webked ed parts should be properly designed under the coéperation of 
the mechanical designer and the welding expert. Ha(llc) 


The Welding of Chrome-Alloy Sheet Metals. G. van Drxe. Metal 
Stampings, Vol. 4, Aug. 1931, pases 643-644. 

Alleghen metal, a Cr-Ni-Fe alloy (18% Cr, 8% Ni, 0.15-0.06% C), can 
be welded 1* electric, gas or spot processes. are must be taken that, in 
welding, neither the analysis nor the structure of the metal be c 
The nec requirements for the fiame of gas or acetylene, fluxes pn the 
=u of the arc and the temperatures to be observed are sfeseribed 

riefly. Ha(lle 
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Electric Welding of a Gas-Storage-Tank. (Reparatur von Gasbehbiltern 
mittels elektrischer Schweissung.) Honuisern. Gas und Wasserfach, 
Vol. 74, May 9, 1931, pages 432-434. 

Outlines the electric welding repair work performed on the tray of a 
1500 m.* gas storage tank. See Metals & Alloys, Vol. 2, Nov. 1931, page 
266. EF(ile) 

Effect of Coating of Welding Electroies upon the Strength of Welds. (Ein- 
fluss von Umwicklung der Schweissstibe auf die Festigkeit der Schweiss.) 
F. Rapatz. Stahl und Eisen, Vol. 51, July 9, 1931, pages 888-889. 

Abstract of a paper by K. Baumgirtel in Forschungsarbeiten auf dem 
Gebeite des Ingenieure Wesens, Publication 336, 1930, pages 1-33. The 
results of welding tests with coated and uncoated electrodes are summarized. 
G N ( l le 


Large Welded Everdur Pressure Vessels. Marsetis Powe, & I. T. 
Hook. Journal American Welding Society, Vol. 10, Sept. 1931, pages 39-47. 

Paper presented before the Fall Meeting of the American Welding Society 
in Boston, Sept. 1931. Photomicrographs show Everdur weld structures 
produced under various conditions of hammering and annealing. Best an- 
nealing temperature was found to be 650° C. Results of a number of tensile 
tests of welds are given. The authors then describe the fabrication and 
testing of 3 large arc welded Everdur pressure vessels, one 500 gal. and two 
10,000 gal., designed for a working pressure of 100 lbs./in.? Longitudinal 
and girth seams were welded with 5/2” Everdur electrode using reversed 
polarity at 190 amperes. These were butt welds, single 90° V for !/4” plate 
and double V for '/2”. Cold working of weld metal was done with air ham- 
mers and annealing with gas torches. Hydraulic tests were made at twice 
the working pressure TEJ(116) 


Copper Welding Solves Refinery Problem. Donaup R. Prarr. Journal 
American Welding Society, Vol. 10, Aug. 1931, pages 12-13. 

A problem in corrosion of refinery still heads and piping, due to the action 
of hot zine chloride, was solved by welding in a lining of Cu by means of the 
oxy-acetylene process. TEJ(11e) 


Steel Foundry Welding. V.Gorpon Pimrson. Edgar Allen News, Vol. 
10, Sept. 1931, pages 952-955. 

Includes discussion. Particular reference is made to welds on boilers, 
discovery of defects and tests, requirements in material. Micrographs illus- 
trate the points in question. Ha(llc) 


The Development of Electric Arc bebe a in Japan. Takest OKAMOTO. 
Journal American Welding Society, Vol. 10, July 1931, pages 33-37. 
Condensed from a paper presented by the author before the World Engi- 
neering Congress in Tokyo, Oct. 1929. A review of the progress made in 
electric are welding in Japan during and after the war, both in research and 
welding applications. Use of are welding has been greatly extended in ship- 
building, construction of penstocks, pipe, storage tanks, constructional and 
repair work in railway shops, foundries, and machine shops, as well as in 
the erection of steel structures. E lectrode coatings were investigated, and 
electrodes developed for are welding, cast Fe brass, gunmetal, Al alloys and 
mild steel. Arc welds made in H were found to be superior in regard to den- 
sity, tensile strength, ductility and forging qualities. The author also 
includes a review of his recently published paper, ‘‘Theoretical and z xperi- 
mental Research on E lectric Resistance W ogy Memoirs of the College 
of Engineering of Kyoto Imperial University, Vol. 6, No. 1. TEJ(11le 


Resistance wee of Metal Fabric. W. T. Oper. Journal American 
Welding Society, Vol. 10, Sept. 1931, pages 50-52. 

Paper presented before ~~ Fall Mee ating of the American Welding Society 
in Boston, Sept. 1931. A description of automatic machinery used for re- 
sistance welding of steel fabric such as concrete road reinforcement. 

TEJ(11c) 

Steel Foundry Welding. V.Gorpon Pearson. Edgar Allen News, Vol 

0, Aug. 1931, pages 926-930. 

A general discussion of conditions in a foundry. The inspection staff 
should be especially trained in judging, testing and applying welding for 
repairs, maintenance work, etc. The importance of employing responsible 
welders and of selecting the proper methods is stressed. Ha(1le) 


Large Diameter Pipe Arc Welded for bg Distribution. Vincent P. 
we Journal American Welding Society, Vol. 10, Aug. 1931, pages 5—9 
\ description of a process@of fabricating large diameter pipe by means of 
1utomatic metal are welding. The author discusses selection of raw ma- 
terial, preparation of the edges for welding, forming and assembling, the 
welding process, cleaning the surface and coating the pipe. Tests of welds 
ind welded vessels are described. Photographs of equipment used are in- 
cluded. TEJ(11e) 


Hydrogen-Welding Now Automatically Controllable. S. Marin, Jr. 
General Electric Co.). Electrical World, Vol. 98, Sept. 26, 1931, page 561. 

Welding automatically with the atomic H flame requires the maintenance 
of a definite size flame in a fixed plane between 2 slowly consuming tungsten 
electrodes. The relation of the fringe of the flame and the work is fixed 
mechanically. The control system is illustrated. When the start button 
is pushed, the coil of the line contactor and the coil of the H solenoid valve 
are energized. These apply power to the electrodes through the reactor 
and turn on the H gas, respectively. WHB(l1le) 


Welding Corrosion-Resistant Steels. W. D. MacLeop. American 
Vachinist, Vol. 74, Mar. 19, 1931, page 472. 

Discussion of an article of the same title by E. Tangerman in American 
Machinist, Vol. 73, Sept. 18, 1930, page 485. This article states that Ni-Cr- 
Fe alloys containing 17-25% Cr ‘and 7-12% Ni require no heat treatment 
for welding. It is true that they do not become brittle due to air hardening 
but they are subject to weld decay. To prevent this, the whole welded 
article must be heated to 1050-1100° C. and cooled rapidly. 

RHP(11c) 


Welded Pipe and Fittings in Heating Installations. Frep J. Marvuer. 
Journal American Welding Society, Vol. 10, Sept. 1931, pages 5-13. 

Paper presented before the Fall Meeting of the American Welding Society 
in Boston, Sept. 1931. Welding of pipe in heating installations is now ac- 
cepted by architects, building a heating contractors, plumbers and 
steam-fitters as standard practice. roximately 175 vocational training 
schools in the United States are Foo he pipe welding. Advantages of 
welded pipe installations are given. Includes 18 sketches and illustrations. 

TEJ(11c) 

Welding Monel Metal for the Construction of Chemical Apparatus. 
(Ueber das Schweissen von Monel-Metall im chemischen Apparatebau.) 
Rup. Mtiiter. Die Chemische Fabrik, Vol. 4, July 1931, pages 310-312. 

Contains 2 references. Monel metal has great affinity for O when molten, 
forming CuO. With proper care, it can be electric arc welded with coated 
Monel metal wire. The coating consists of Mg-Mn-Si or Ti-Ca alloy. The 
work should be negative and held together with clamps to prevent warping 
The edges should be champfered. Monel metal can also be welded by the 
atomic H, electric resistance, spot, hammer and gas processes. When gas 
welding, a neutral or slightly reducing flame should be used. Cleanliness 
of the joint is essential. An aqueous solution of equal parts of boric acid 
and borax is sometimes used as flux, but a flux is not necessary. 100% 
tensile strength, good ductility and corrosion resistance are obtained in the 
joint. CEM(ll1c) 
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Melting & Refining (12a) 


Contribution to the Explanation of Metallic Volatilization Processes 
(Beitrag zur Deutung der Metallverfliichtigungsprozesse). ILsja WresTEeR- 
MANN. Metall und Erz, Vol. 28, May 1931, pages 214-217. 

2 references. When Pb is melted in a cupel and heated, PbO is formed 
and part of it is absorbed by the cupel, part of it volatilizes. The tempera- 
ture of the lead increases over that of surrounding matter. As the volume 
diminishes the proportion of exposed surface to surface touching the cupel 
increases and the heat is not conducted away as rapidly. To prove this a 
test was made in a specially constructed muffle using a thermocouple to 
measure the furnace temperature and an optical pyrometer through a window 
in the top for the temperature of the lead. The proportions of PbO vola- 
tilized and absorbed were found by determining PbO in the cupels after the 
tests. It was found that the proportion volatilized decreased with increase 
in size of sample. With 10 gm. sample 74% volatilized, with .1 gm. 1%. 
When bronze is melted in a converter without coke a very small part of the tin 

volatilizes and part of it remains as copper stannate. This is explained by 
the smal! surface of tin exposed. When bronze is heated with coke most of 
the tin volatilizes according to the following ste ps: Snis oxidized to SnO: by 
Os in the air, SnOsz is reduced by the solid C to Sn in small particles, the smal! 
Sn particles are oxidized to SnOs by O:2 and volatilized, and the small SnOs 


particles are removed by the stream of gas CEM(12a) 

Two-Cycle Anneal for Malleable Iron. Correspondence from T. Krxuta, 
Sendai, Japan. Metal Progress, Vol. 20, Oct. 1931, pages 86-88. 

The writer reports the results of experiments in electric melting supple- 
mented with a cupola for the production of white castiron. A 2-cycle anneal 
without packing material is described for the complete graphitization of 
white iron. W LC(12a) 


Steel Quality as a Matter of Furnace Control. Jron Age, Vol. 127, June 
11, 1931, pages 1902-1904. 

From a report of the Open Hearth Committee of the American Institute 
of Mining and Metallurgical Engineers, May 21-28, 1931. Deals particu- 
larly with inclusions and segregation. Control of the amount of FeO: 
going into the slag is controlled by melting in an atmosphere which is slightly 
oxidizing, according to Prof. Trinks. Otherwise, there is an excess of 
in the early part of the flame and over oxidation of the steel results. Experi- 
ments show a little more N in killed steel than in rimmed steel. 


VSP(12a) 


oagnaens Clean Steel from the Acid Open-Hearth. C. H. Herry, Jr. & 
J. E.Jacoss. Rolling Mill Journal, Vol, 5, Feb. 1931, page 106. 

Abstract of a paper presented at the Western Metal Congress, week of 
Feb. 16. See Metals & Alloys, Vol. 2, Oct. 1931, page 224. JN(12a) 


An Application of the Triangular Co-ordinate System for the Graphic 
Determination of the Burden for Remelting Furnaces (Eine Anwendung 
des Dreieckskoordinatensystems auf die graphischen Gattierungsbere- 
chnungen fiir Umschmelzéfen). P. Scumipruvysen. Giesserei mit 
Giesserei- Zeitung, Vol. 18, Oct. 9, 1931, pages 800-803. 

The author develops a new means of calculating the burden on the basis 
of 3 single elements, which determines in a simple graphical manner the 
amount of the individual materials to be melted together. The method is 
illustrated and explained by means of several examples. Ha(12a) 


Iron as Fuel in Open Hearth Refining Processes (Das Eisen als Heizstoff 
bei den Frischverfahren von offenen Herdflammofen). F. Wisr. Pro- 
ceedings World Engineering Congress, Tokyo, 1929, Vol. 33, published 1931, 
Mining & Metallurgy, Part 1, pages 463-479. 

One ye and thirty to 200 lbs. of iron are burnt by the furnace gases 
per ton of steel made. Tables of oxygen balances are given. HW G(12a) 


Debismuthising Lead with Calcium. Metal Industry, London, Vol. 
38, May 15, 1931, pages 503-504. 

Abstract of a paper read before Electrochemical Society, Birmingham, 
Ala., Apr. 23-25, 1931. If Ca is added to Pb at 482° C., a dross is formed 
removing Bi and scavenging the last traces of As, Sb, Ag, Cu, but not Sn. 
Some Ca remains to harden the Pb unless remov ed by blowing with steam 
or Cl. ey he most economical use is with lead having 0.5% Bi. See Metals & 
illoys, Vol. 2, May 1931, page 105. PRK(12a) 


Practice in Making Duplex Steel. J. E.Caruin. Transactions American 
Society for Steel Treating, Vol. 17, May 1930, pages 631-637. 
See Metals & Alloys, Vol. 1, Oct. 1930, page 802. (12a) 


Production of High Grade Steels in High-Frequency Furnaces (Erzeugung 
von Edelstahlen in Hochfrequenzéfen). Elektrotechnische Zeitschrift, Vol. 
52, July 2, 1931, pages 875-877; Metallurgist, Nov. 1930, pages 166-167. 

Extended abstract of ‘‘Die Erzeugung von Edelstiahlen im kernlosen Induk- 
tionsofen’’ by O. Dérrenberg & N. Broglio, Report No. 183 of the Steel 
Works Committee of the Verein deutscher Eisenhiittenleute published in 
Stahl und Eisen, Vol. 50, May 8, 1930, page 617. See Metals & Alloys, Vol. 
1, Sept. 1930, page 736. Ha+ VV K(12a) 

Institute of Metals (London Section). Metal Industry, London, Vol. 
38, Apr. 24, 1931, pages 429-431; May 1, 1931, page 452. 


An open discussion on the remelting of metals and the use of scrap. 
PRK(12a 


Melting Steel in a coe er Furnace. P. BARDENHEUVER. Heat 
Treating & Forging, Vol. " Feb. 1931, pages 177—179. 


See Metals & Alloys, Val 2, Feb. 1931, page 42. Ha(12a) 

Production and Heat Treatment of Alloy Steels. R. A. Buty (Electric 
Steel Founders Research Group). Metals & Alloys, Vol. 2, Sept. 1931, 
pages 101-105 

The utility of the electric furnace for the production of small heats of 


special steels has made possible development of such material. The 
author comments on the impressiv properties obtainable by proper heat 
treatment of common steel castings. Development of composition, heat 
treatment and specification for alloy steel casting is decane The ques- 
tion of design of castings to avoid shrinkage troubles and oth«r po zr to 
guard against in production of alloy castings are discussed. WLC 


Casting & Solidification (12b) 


Some Notes Teeming + eT of Ingots. A. Jackson. Jron & Coal 
Trades Review, Vol. 122, Feb. 1931, pages 277-278. 

The following results can be pds hn from tests to find the relation 
of pouring speed of ingots with varying types of nozzles and the relation of 
the speed to the quality of ingots produced: a suitable pouring speed for 
the production of sound ingots seems to be 120 secs. with an absolute mini- 
mum of 100 sees. For this reason, other than fireclay pots should be used 
because about the first 20 or 25 tons out of 80 are above this speed. The 
only choice at present seems to be the magnesite-ring type of pot. If an 
ideal pot giving a straight horizontal line teeming rate seit be made, 
teeming time could be saved. A fireclay nozzle with a magnesite pA has 
a fairly good life. See also Metals & Alloys, Vol. 2, July 1931, : eae Ios. 

a(12b) 


METALS & ALLOYS 
Page MA 44—Vol. 3 





What Size Should the Steel Ingot Be? JoserH MiLueR. Iron Age, Vol 
128, Aug. 6, 1931, pages 364-365. 

Determination of sizes into which ingots are to be cast is first considera- 
tion in steel mill practice. Ability to cut the ingot product to proper size 
avoiding shorts, is one of the problems. Determination of top and bottom 
crops depends upon the specifications and quality desired in rolled product. 
It is customary to cast high C and other high metalloid steels in ingots of 
moderate size, and rectangular instead of square, to hasten solidification 
and to arrest segregation of C,PandS. Large ingots are likely to crack due 
to unequal cooling strains. Considers also factors influencing ingot design. 

VSP(12b) 

Flexibility of Continuous Molding. (Unité de moulage continu.) J. 
Mort. Revue Fonderie Moderne, Vol. 25, Aug. 25, 1931, pages 301-303. 

The author sees the greatest disadvantage of continuous molding and cast- 
ing installations in their lack of flexibility to adapt them to changing condi- 
tions. He emphasizes the fact that they should be installed only where con- 
ditions can be considered as stable for some time to come. An installation 
is described where pieces of 2000 K 1200 X 250 mm. can be placed on the 
conveyor which is able to carry 16 tons total weight. This unit is operated 
by 7 men. The daily production in 8 hrs. averages 100 sections of radiators 
and similar pieces of 85-150 kg. each. The space taken by the installation 
is 35 m. long, 25.856 m. wide and 11.86 m. high. HA(12b) 


The Flotation of Graphite in Cast-Iron. A. L. Noxpury & C. Row .ey, 
Bulletin British Cast Iron Research Association, Vol. 3, July 1931, No. 1, 
pages 7-9. 

Analyses of the total C content of gray pig iron at various points from the 
top to the bottom of the face of the fractured pig show that the graphite 
floats upward as the pig solidifies. Several specimens had 0.27% more C 
in the top part than at the bottom where the amount of C was about 3.5% 
The tests also support the modern view that the graphite is deposited directly 
from the me!t and is not a decomposition product of solidified white iron. 
The method of sampling and testing is described. Ha(12b) 


Wall-Thickness Sensitive Cast Iron. (Ueber wandstirkenempfindliches 
Gusseisen.) R. Mirscue. Giesserei mit Giesserei- Zeitung, Vol. 18, July 3, 
1931, pages 537-539. 

The wall-thickness sensitivity is defined by the author as the pruperty of 
a cast iron alloy of assuming, at different cooling velocities, more or less 
pronounced differences in the formation of the structure and, consequently, 
in the tensile properties. The greater the differences at a certain change 
of the cooling velocity are, the more wall-thickness-sensitive the alloy is. 
The influences which determine this sensitivity have not yet been fully 
elucidated. They are discussed and a qualitative test is suggested for their 
determination. This test consists of casting a small sample of such dimen- 
sions that the cooling velocities in the different parts of the sample do not 
differ too much. This sample is examined microscopically. An example is 
given and 5 references are cited. Ha(12b) 


The Casting of Best Ingots from the Point of View of Forging (La coulée 
des meilleurs lingots en vue du forgeage). H. H. Asupown. Revue 
Fonderie Moderne, Vol. 25, Sept. 10, 1931, pages 335-336. 

See ‘‘Steel Ingots,’’ Metals & Alloys, Vol. 2, July 1931, page 135. 

j Ha(12b) 

The Ingot Phase in the Manufacture of Rolled ee Products. Part 
VIll. Joun H. Hruska. Rolling Mill Journal, Vol. 5, Feb. 1931, pages 
129-130. 

A pronounced fibrous structure is undesirable in most steels. This struc- 
ture may be produced experimentally by adding powdered slag of acid 
character to steel. The fibers invariably cover the entire cross-section of 
the fracture. Woody structures, however, are usually found only near the 
middle of the fracture. These portions contain higher proportions of basic 
constituents. Slaty steels show ‘3 pronounced layers of a smoother fer- 
rous material which are high in C, P, and 8 content. JN(12b) 


Permanent Molds for Zinc ahd Castings. Epw. Heiuter. Machinery, 
Vol. 37, July 1931, pages 829-83 

2 examples for quantity soutinition are described. The molds an heated 
to "B00-550° F. before casting. Ha(12b) 


Solidification and Crystallization of Steel Ingots; Influence of Casting 
Temperature and the me ag Capacity of the Steel. B. MatuscuxKa. 
Iron and Coal Trades Review, Vol. 123, Oct. 2, 1931, pages 485-487. 

The solidification and crystallization of steelsingots are absolutely regular 
phenomena. The external conditions which initiate them and cause them 
to continue are determined by the cooling of the mold. The internal solidi- 
fication conditions determine the solidification and crystallization in the i ingot 
under given conditions of heat dissipation by the mold. They are prin- 
cipally influenced by the casting temperature and the under-cooling capacity 
of the steel. The paramount importance of one of the factors is determined 
by the composition and the physical and crystallographic properties of the 
steel. In all cases, a low casting temperature and maximum purity make 
for finer primary crystallization and less segregation, which means improved 
quality because of increased uniformity. X-ray photographs eo the 
freezing of a 350 kg. ingot. Ha(12b) 


A Contribution to the Study of the Fluidity of Metals. (Beitrag zum 
Studium der Diinnfliissigkeit der Metalle.) U.Gapino. Die Giesserei mit 
Giesserei- Zeitung, Vol. 18, Nov. 6, 1931, page 868. 

The fluidity of a metal is defined as that property of filling a mold more or 
less completely. The relation between fluidity and temperature depends on 
the chemical composition of the steel (as for all metals) and on the chemical 
reactions at high temperatures between the metal and the materials of the 
mold. The different influences are discussed and the best pouring condi- 
tions are determined. It is better to dry the molds before pouring. 

Ha(12b) 


The Calculation of the Processes of Cooling and Freezing of Liquid Metal. 
Il. (Die rechnerische Behandlung der Abkiihlungs- und Erstarrungsvor- 
gainge bei fliissigem Metall. II.) C. Scuwarz. Archiv fiir Eisenhiitten- 
wesen, Vol. a Oct. 1931, pages 177-191. 

Report 217 of the Steel Mill Committee of the Verein deutscher Eisen- 
naseeente. Includes discussion. The paper continues the first part of 
the investigation by giving some more exact calculation methods on the 
freezing conditions of steel ingots. The calculations take particularly into 
account the split which is present between steel and mold wall when the 
molds are coated or which appears as soon as the steel in the mold starts 
freezing. A comparative calculation of the ccoling conditions of an ingot 
poured under normal conditions of production and of an ingot pressed ac- 
cording to the Harmet method shows the differences as to velocity of freezing 
and distribution of temperature in mold and ingot. The results of actual 
tests are plotted in diagrams which clearly indicate the above relations. 
The paper finally points out that it will be necessary to introduce the velocity 
of freezing in scoduben processes of cry stallizatiion. Number of nuclei and 
velocity of crystall: zation are not sufficient to get a proper eo ay into 
crystallization. GN(12b) 


Blow Holes in Aluminum Sand Castings. II. The Appearance on Metals 
Previously Exposed to Corroding Influences. (Undichtigkeiten in Alumi- 
nium Sandguss. II. Teil. Die Erscheindungen an Metall, das vorher 
korrodierenden Wirkungen om ig a war.) . Hanson & I. G. SuaTer. 
Korrosion und Metallschutz, Vol. 7, Oct. 1931, page 250. 

Reference is made to a lecture at the 24th General Meeting of the “orgs 
of Metals, Zurich, September 1931. EF(12b) 















Reciprocal Action between Steel Ingot and Mold. (Action réciproque 
entre lingot d’acier et lingotiére.) A. McCancre. Revue Fonderie Mod- 
erne, Vol. 25, Aug. 25, 1931, pages 317-318. 

The article explains the phenomena of mutual heating and cooling effects 
when a cast iron mold is filled with hot metal; the condition of the external 
skin of the ingot as dependent on the thickness; and dimensions ot the mold. 
Three zones of this external layer are distinguished: the first, of about 3 mm. 
thickness of very fine crystals, is formed during the first few seconds of pour- 
ing; the second zone is formed while the a exchange dro s from 15 to 4 


cal./sec.; and the third zone, below 4 cal./sec. See also ‘‘Ingots & Ingot 
Moulds,” Metals & Alloys, Vol. 1, June 1931, page 114. Ha(i2b) 


Rolling (12c) 


The Rolling Time of Merchant Mills. U. A. Prrers. 
Journal, Vol. 5, Mar. 1931, pages 187-189. 

The author makes a time study comparison of 7 different arrangements of 
merchant mills of various types and tabulates the time and distance data for 
each pass. Each layout consists of 4 passes and the corresponding passes 
yield the same amounts of reduction. The method is extended to a detailed 
time study and analysis of a cross-country merchant mill layout of 10 passes. 

JN(12¢) 


Owen W. EL tts. 


Rolling Mill 


The Rolling of Alloys of Copper and Phosphorus. 
Rolling Mill Journal, Vol. 5, Mar. 1931, page 218. 
Abstract of a paper presented -raimag) the Institute of Metals at London, 
Mar. 11, 1931. See Metals & Alloys, Vol. 2, July 1931, page 135. 
JN(12¢e) 


The Effect of the Lateral Pressure on the Deformation during Rolling 
and the Quality of Material. (Der Einfluss des Seitendrucks auf die Form- 
anderung beim Walzen und die Giite des Werkstoffs.) Stahl und Eisen, 
Vol. 51, Mar. 5, 1931, pages 295-300. 

Discussion between H. Hilterhaus & W. Tafel on the above paper by 
Hilterhaus, published in Stahl und Eisen, Vol. 50, 1930, pages 1185 1197, 
1221-1229. GN(12c) 


British Cold-Rolling Strip Mills. C. E. Davies. Blast Furnace & Steel 
Plant, Vol. 18, Dec. 1930, pages 1801-1802, 1806. 

Discussion of English practice where especially high rolling speeds and 
heavier reduction/pass have been slented with simultaneous increase in 
rigidity and strength of roll frame and housing design. Ha(12c) 


Comparison of Methods Used for Electrically Preheating Sheet Mill 
Rolis. A.J. Wuircoms. Freyn Design, No. 9, Oct. 1931, pages 15-18. 

The relative advantages of various methods of preheating rolls by resist- 
ance and induction methods are discussed and the practical arrangements 
ire described. Ha(12c) 


Forging (12d) 


Weldless Forged Steel Pressure Vessels. Joun L. Cox. 
Vetallurgical Engineering, Vol. 37, Sept. 1930, pages 585-586. 

Outlines procedure followed in the construction of weldless vessels. In 
C steel, it is possible to produce forged weldless cylinders up to 6 ft. internal 
liameter oan of the maximum weight that can be obtained from a 225-ton 
ngot. See Metals «& Alloys, Vol. 2, Nov. 1931, page 271. MS(12d) 


Press Working and Forming of Metals. Pt. XXX-XXXI. Metal Stamp- 
ngs, Vol. 3, Nov. 1930, pages 999-1002, 1008; Dec. 1930, pages 1107-1110 
These parts deal with hot press forging. Summarizes types of forging 
equipment. Defines hot working with reference to the state of the metal 
ISCUSSES effects of speed of operation on resistance to movement, generation 
be ~~ and chilling of heated blanks, and press forging of steel, Cu, brass, 

, duralumin, Zn, Pb and Sn. MS(12« 


Chemical & 


" pelea Gear Teeth. J. R. Cornetivus. American Ma- 
hinist, Vol. 75, Aug. 27, 1931, page 335. 

Nickel-steel blanks are upset to fill out a die and are then accurately 
finished in a rolling machine. Ha(12d) 


Taking Engine Indicator Cards of Hammers and Forging Presses. (Das 
[Indizieren von Haimmern und Schmiedepressen.) W. Kauxknor. Stah 
nd Eisen, Vol. 51, Aug. 6, 1931, pages 995-1001. 

Report 87 of the Rolling Mill Committee of the Verein deutscher Eisen- 
iittenleute. The article summarizes the results of time and energy con- 
sumption studies of hammers and forge presses. GN(12d) 


Extruding (12f) 


Extruding Metals in Solid -— a. Plunger Presses. Busse & C. 
Busse. Engineering Progress, Vol. Aug. 1931, pages 177 180. 

After a brief historical dev ont of the manufacture of bars, shapes 
ind wires of brass and similar alloys by extruding, the various methods and 


uachines are fully described. Ha(12f) 


High-Efficiency Hydraulic Extrusion Presses for Non-Ferrous Metals. 
Brass World, Vol. 27, June 1931, pages 135-137. 

Advanced ideas in extrusion of Cu and Al alloys are embodied in the new 
types of equipment for forming a variety of shapes of complex, as well as of 
simple design. W HB(12f) 


Bobbin Quills by an Unusual Method. 
Aug. 6, 1931, page 229. 
Description of the extruding process from blank to finished quill. 


American Machinist, Vol. 75, 


Ha(12f 


Coloring (12m) 


Black Coloring of Iron and Steel. (Schwarzfarben von Eisen und Stahl.) 
K. Scnucn. Oberfldchentechnik, Vol. 8, Sept. 1, 1931, pages 186-187. 

A description of several methods. Conversion of the surface, first, in iron 
oxide, then, in magnetic oxide of iron at high temperature. Recipes for 
black oxidizing are given, as well as for a black arsenic deposit oa 

a(12m) 


Brown Colorings on Brass and Copper. (Braunfairbungen auf Messing 
und Kupfer. ) K. Scuucn. Oberfldchentechnik, Vol. 18, Aug. 18, 1931, 
pages 176-17 

Several fel A are given for liquids or pastes which give pleasing brown 
to brownish-green surfaces in art metal work. Ha(12m) 


Spinning (12p) 
How to Spin a Copper Tea Urn. Writtam Mason. 
N. Y., Vol. 29, May 1931, pages 199-200. 


A detailed description of the operation involved in spinning a tea urn out 
of 0.040 in. copper. PRK(12p) 


Metal Industry, 





DEFECTS (13) 


Remarkable Effect of a Pipe in an Angle —e. 
Wirkung eines Lunkers in einem Winkeleisen.) 
Eisen, Vol. 51, Apr. 23, 1931, page 521. 

The widening of a pipe in the angle shape which was investigated was 
found to be due to the evaporation of water which had penetrated into the 
pipe. GN(13) 


(Bemerkenswerte 
. ROTSscHER Stahl und 


An Investigation of Steels for Aircraft Engine Valve Springs. A. Swan, 
H.Surron & W.D. Dovetas. Engineer, Vol. 151, Feb. 27, 1931, pages 231 
232; Engineering, Vol. 131, Feb. 27, 1931, pages 314-316; Mar. 13, 1931, 
pages 374-376. 

Condensed from paper read before the Institution of Mechanical E ngi- 
neers, Feb. 20, 1931. See also discussion in Engineering, Vol. 131, Feb. 27, 
1931, pages 307 308. LF M(13) 


Criticism of Crankshaft Fractures. (Beurteilung von Kurbelwellen- 
briichen.) E. A. WepemeyYerR. Automobiltechnische Zeitschrift, Vol. 34, 
July 20, 1931, pages 472-475. 

A series of fractured crankshafts is discussed with regard to the kind of 
fracture (bending fracture or torsion fracture) and the causes for them 
explained. They are: notch effect due to sharp corners, additional bending 
moments due to wear of bearings, warping of the shaft due to defective 
alignment, defective design (outside flywheel), defective materials. Frac- 
ture due to torsional vibrations is particularly discussed. Ha(13 


Note on the Failure of a High-Strength Brass. J. E. Newson & A 
Wraaea (Vickers-Armstrong, Ltd. Institute of Metals, Advance Copy No 
578, Sept. 1931, 9 pages. 

The rapid failure of a brass rod containing 58.5% Cu, 1% Fe, 3.0% Al, 
1.5% Mn, and 34.0% Zn was observed. The rod had been extruded and 
straightened in a two-roll reeling machine. Cracks were observed in rods 
that had merely been stored for several months. A study indicated that the 
reeling (straightening) operation had introduced tensile stresses in the in- 
terior of the rods, which caused the formation of internal cracks. A low 
temperature anneal removed all possibility of residual stress cracking. A 
similar defect could not be produced in some brasses that did not contain Al, 
but these latter brasses had an a plus 6 structure, while the Al-brass con- 
sisted entirely of 8. Contains 9 references. JLG(13) 


Interesting Points Developed Through Investigation of the Seams of Wood 
Pulp Digesters. J. P. Morrison. Locomotive, Vol. 38, July 1931, pages 
198-205. 

After a disastrous pulp digester explosion, a thorough investigation was 
made and the tests made to discover the causes are described in this article. 
The conclusions are: (1) it is found imperative to use a material of fire box 
quality; (2) the single strap butt-joint as well as the lap seam joint are not 
dependable when used in the construction of plate 1 in. and upward in thick- 
ness; in such cases, the seam should be of double butt-strap riveted con- 
struction or welded. Grooves resulting from corrosion should be most 
carefully watched because they weaken the material seriously. Tell-tale 
holes are necessary to decrease the hazard of digester operation. Ha(13 


pee in Large Forgings. G. A. Smarr. Heat Treating & Forging 
Vol. 17, Aug. 1931, pages 759-762 

The causes of piping and gas pockets, cracks in ingots, red shortness and 
its effects, ghost lines are explained and illustrated by photographs Che 
importance of eliminating these troubles is emphasized. Ha(i3) 


Nature of Abnormal Grain Growth in High Speed Steel. G. R. Bropny & 
R. H. Harrinetron (General Electric Co.). American Society for Steel 
Treating, Preprint No. 12, 1931, 15 pages. 

Paper read and discussed before the Boston Convention of the Society 
in Sept. 1931. The so-called fish-scale or marble fracture in high speed steel 
is due to abnormal grain growth resulting from strainsin the material prior to 
hardening. The authors present a study of the effect of strains produced 
thermally. The influence of small composition differences within the speci- 
men on the heat treatment of high speed steel is discussed. WLC(13 


Causes and Avoidance of Tool Steel Failures. W.H. Witus (Ludlum Steel 
Co. FR Metals & Alloys, Vol. 2, Sept 1931, pages 112 116. 

The facilities and interests of 3 groups, steel makers, too] makers and tool 
users, are discussed. Increasing applications for tools and their materials 
and demand for higher quality steel are the problems of the steel maker 
Careful control by the tool maker of his conditions of heat treatment enable 
him to reduce his defective tools. Causes of failure due to the steel mill 
and due to the heat treatment are discussed. Importance of drawing is 
stressed. Tests such as deep etch and hardenability tests are discussed. 

WLC(13) 


CHEMICAL ANALYSIS (14) 


The Estimation of Silicon in Copper-Silicon Alloys. W.F. Ponp. Chem- 
ist- Analyst, Vol. 20, Sept. 1931, pages 7-8. 

Sawings freed from Fe by a magnet are used as asample. 2 gm. are dis- 
solved in 25 ml. concentrated HNOs:, 1 ml. concentrated HCl and 2 ml. 
concentrated HeSO, added, evaporated to dryness and baked 1!/2 hours 
30 ml. HO and 25 ml. concentrated H NO; are added, the solution boiled and 
filtered through No. 42 Whatman paper and washed with hot H2O0 and hot 
5% HNO;:. The precipitate is ignited slowly in platinum crucible and 
washed as SiOz. Addition of HCl reduces the volume of the siliceous mass 
and prevents bumping. CEM(14) 


Determination of Magnetite in Copper Slags. Laturop E. Roperts & 
R. L. Nueent. United States Bureau of Mines Report of Investigations 
3120, Sept. 1931, 14 pages. 

The following modifications of the Hawley method for determining mag- 
netite in copper slags are proposed: (1) boil the sample 1 min. with the 
oxidizing mixture, instead of merely bringing to a boil; (2) catch the residue 
from the oxidation in a Caldwell crucible on an asbestos filter instead of pa- 
per; (3) dissolve the residue in Pt in a CO: atmosphere, rather than in glass 
in air; (4) titrate with titanous chloride in the cold, instead of with SnCls in 
boiling solution. Magnetite can be determined with an accuracy 27 2% 

A (14) 


Electrolytic Determination of Lead as Lead Dioxide. W.T.Scurenx & 
Partre H. Detano. Industrial & Engineering Chemistry, Anolvtion Edition, 
Vol. 3, Jan. 15, 1931, pages 27-29. 

Best results by this method were obtained under the following conditions: 
time 11/2 to 2 hours, current 3 amperes, temperature 90° C. Anodes should 
be sand blasted and clean and the amount of Pb present between 5 and 150 
mg. Solution should contain from 20 to 30% free nitric acid and about 
1/4 ec. sulphuric acid. Interfering elements should be absent. Effects of 
interfering elements were investigated and the precision of the method was 
determined. MEH(14) 
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Wavelength Tables for Spectrum Analysis. Compiled by F. Twrman & 
D 


. M. Smirxa. Published by Adam Hilger, Ltd., London, 1931, Second 
Edition. Cloth, 5'/2 K 8'/: inches, 180 pages. Price 14s. 6d. 

Various useful tables for use in chemical and metallurgical spectrography 
have been published since the first. edition of this book was compiled, and 
the present time is opportune for the appearance of an up to date laboratory 
handbook containing all the necessary / ta for use in analysis by flame, arc 
and spark methods. 

The most recent interferometric measurements of standard wavelengths 
have been included, and the tables of persistent lines have been re- 
vised to the I.A. scale. Tables of such lines for arc spectra (by J. W. Ryde 
and H. G. Jenkins), and flame spectra (by Prof. Lundegardh) are now re- 
produced with explanatory notes. 

For those wishing to study the subject more fully from the standpoint of 
modern physics the section on ‘‘The Various Types of Spectrum” (by Prof. 
Andrade) and the complete table of ultimate lines by Dr. A. T. W illiams (to 
which have been added spectroscopic information such as excitation po- 
tentials and temperature classification) will be of interest. 

The Appendix deals with the phenomena of the condensed spark discharge 
and the precautions necessary for its standardization for quantitative 
analysis.—(14)-B- 


Die Sampling Cyanide Gold Bullion at the Sons of Gwalia Gold Mine, 
Gwalia, Western Australia. CHaries 0. A. Toomas. Australasian Insti- 
tute of Mining and Metallurgy No. 81, Mar. 30, 1931, pages 17-22. 

Comparison of dip samples from the molten bullion and boring samples 
from 32 ingots show that in the majority of cases the borings assay higher 


in Au AHE(14) 
Special Problems in the Spectral Analysis of Metals. (Specialprobleme 
der Spektralanalyse von Metallen.) G. Scuerspe. Metallwirtschaft, Vol. 


10, Sept. 11, 1931, pages 723-724. 

5 references. By means of spectral analysis, impurities of 0.001% or less 
can be determined more accurately and quickly with the use of smaller 
samples than by chemical means. The spectrum is produced by using 2 
samples of the metal as electrodes and passing an electric arc across them or a 
spark of definite capacity from a condenser. For very quick results the 
visual method with a simple photometer and a spectroscope can be used, such 
as for the determination of alloysin steel. It is preferable to photograph the 
spectrum which takes about 30 mins. altogether. The accuracy of this 
method is about 2% of the element being determined. Si, B, Cr, Ni, Mo, W 
and V can be determined in steel, Pb in Sn and Cd, and Sb, Sn, Cd, Bi, Cu, 
Fe and Ni in Pb. The apparatus is the same for all elements except the 
spectrograph. For most determinations the ultra-violet part of the spec- 
trum is used. CEM(14) 


The Influence of Cobait upon the Determination of Manganese by the 
Bismuthate Method. Takayuxrt Somrya. Journal Society of Chemical 
Industry, Japan, Vol. 33, July 1930, page 255B. 

The author studied whether or not Mn could be determined by using the 
method where Mn is oxidized at room temperature by sodium bismuthate in 
the solution containing 20-40% (by volume) of nitric acid, if ice-cooled 
solution were used and the concentration of nitric acid were reduced to 1:11, 
1:15, or 1:19. He found that Co was oxidized by sodium bismuthate at all 
temperatures and at all concentrations of nitric acid. The amounts of Co 
and Fe in the solution, the temperature of oxidation, the concentration of 
nitric acid, or the time of agitation affected the results, namely when any of 
these factors slightly varied, the amount of Mn found by titration was also 
different and the true amount could hardly be determined. MAB(14) 


Contributions to Metallurgical Chemistry. (Betrige zur Eisenhiitten- 
chemie.) A. Srapever. Stahl und Eisen, Vol. 51, July 9, 1931, pages 
889-891, 

The article summarizes 11 recent publications (Jan.-Mar. 1931) on the 
apparatus and analysis of pig iron, steel, iron, slags, refractories, fuels, gases, 
oils, ete. GN(19) 


Separation of Manganese from Cobalt by Ammonium Persulfate. Taxa- 
yuk! Somiya. Journal Society of Chemical Industry, Japan, Vol. 33, July 
1930, pages 255B-256B. 

The complete separation of Mn from Co is very important. The amount 
of Co that was carried down with the Mn oxides precipitated and the amount 
left in the filter was investigated. It was found that: (1) manganese oxides 
free from Co could not be precipitated with ammonium persulphate in 
ammoniacal or neutral solution. There was no difference in the procedures 
(2) In ammoniacal solution containing considerable amounts of Zn and Co, 
it was difficult to precipitate Mn oxides in coarse enough form to be filtered 
off, and hence Mn was likely to be lost in the precipitate. It was possible to 
precipitate Mn completely provided the precipitation was repeated by adding 
ammonium persulphate and boiling until no precipitate was formed. (3) 
When the precipitation took place in a solution containing considerable Zn, 
the manganese oxides contained a very small amount of Co and could be 
filtered off easily. Mn might remain in the filtrate because the solution 
became acid due to the decomposition of ammonium persulphate. (4) Ina 
neutral solution, the amount of Mn left in the filtrate and that of the Co 
carried down with the manganese oxides were much reduced by the presence 
of the zinc ion. MAB(14) 


Determining Molybdenum in Steel. H.C. Wetrick & C. H. McCoruam. 
Heat Treating & Forging, Vol. 16, Sept. 1930, pages 1145-1146, 1155. 

Describes in detail a method of determination of Mo in steel and iron 
which depends on the solubility of molybdic acid in sodium hydroxide. By 
means of this solubility, it is separated from the iron and is precipitated as 
lead molybdate from an acetic solution with lead acetate. Ha(14) 


The Emission Spectrum Analysis in the Steel Industry. (Die Emissions- 
Spektralanalyse in der Eisenindustrie.) G. Scuerpe. Archiv fiir Eisen- 
hiittenwesen, Vol. 4, June 1931, pages 579-586; Stahl und Hisen, Vol. 51, 
June 18, 1931, page 775. 

The paper deals with the application of small spectrometers for the qualita- 
tive analysis of Fe alloys. Within certain limits, quantitative determina- 
tions can also be made. A special method to determine Si in steel is de- 
scribed. An intensity casted was developed for exact ‘wee and 
results of this method are given in determining Si and B. N(14) 


Investigation of Ammonium Acetate Separation of Sulfates — Lead, 
Barium and Calcium. Witrrep W. Scorr & Samuet M. ALLpREDGE. 
Industrial & Engineering Chemistry, Analytical Edition, Vol. 3, Jan. 15, 1931 
pages 32-33. 

7 references. It was found that in the ammonium acetate treatment of 
the sulphate precipitate, Pb may be separated from Ba, but not entirely from 
Ca; also that as the amount of Ba increases there seems to be an increasing 
difficulty i in extracting all the Pb, and that less Ca is extracted in the presence 
of Pb and Ba than when it is the only constituent of the sulphate eroetate. 

EH(14) 

Fire and Chemical Analysis. NatHanre. Herz. malice & Mining 
Journal, Vol. 132, Oct. 12, 1931, pages 308-309. 

One of the papers of a symposium on ‘‘The Homestake Enterprise."" Free 
CN is estimated by direct titration with KI as indicator. Cyanide solutions 
are assayed by a modification of the Chiddey method, scorifying the Pb 
sponge obtained by precipitation with Zn dust and Pb-acetate. Determina- 
tions on cyanide plant solutions are: free CN, total alkalinity and reducing 
power. Other determinations and tests, run occasionally, include: amal- 
gamation tests, and grading tests on sand charge and cenites somes. 

THB(14) 
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Estimation of Metals in Solution by Means of Their Spark Spectra. F 
Twyman & C. Stansrietp Hitcuen. Proceedings Royal Society, Vol. 133, 
Sept. 1931, pages 72-92. 

Records experiments undertaken to extend to liquids the accuracy of 
quantitative analysis recently attained by tie spectrography of alloys. 
How to produce from a solution a spectrum which shall truly represent the 
solution, and what effect may be expected from the presence of other metals 
than the one under determination, are among the questions dealt with, for 
they must come into consideration in applying any method of quantitative 
spectrography of solutions, The apparatus is shown and described in detail. 
At the outset of the investigation, it became apparent that the older forms of 
sparking apparatus, used by Hartley, Pollock and Leonard and by others 
were unsuited for quantitative work. It was found that, owing to incrusta- 
tion of the electrodes and to decomposition of the solution around them, the 
spark soon became unrepresentative of the bulk of the solution. The appa- 
ratus finally devised embodies 2 principles, (1) the spark takes place from 
liquid to liquid; (2) there is a steady feed of fresh liquid, any scum being 
carried away. The experiments were divided into 2 series, The first was 
conducted with a view to construct curves connecting lengths of lines with 
percentages for metals having spectra of relatively few lines, and were accord- 
ingly made with the smaller spectrograph. The elements examined were in 
the form of chlorides and consisted of Cu, Zn, Bi and Pb; Co is used for the 
internal standard. The second series of experiments was carried out using 
the larger quarts spectrograph; the object was to construct similar curves for 
metals with complex spectra, and also to note how much such curves were 
influenced by the presence of definite amounts of other metals. The 2 metals 
selected for this series were Ni and Co; Cr was used for the internal standard. 
The results are tabulated as well as being shown graphically. Among the 
advantages of this method of chemical analysis are the following: (1) The 
method is rapid. (2) The accuracy as regards amounts up to 0.50% is 
equal to that usually obtained by ordinary methods of chemical analysis, 
even where the chemical separations are easy. The accuracy, moreover, 
unlike that of an ordinary analytical determination, where stated as a per- 
centage of the percentage present, remains constant even when the percent- 
age is very small. Thus, for percentages less than 0.50, the spectrographic 
methods could usually be substituted with advantage for the chemical ones. 
(3) Where difficult or complicated separations are involved, the spectro- 
graphic methods often reveal unexpected errors in the chemical analysis, or 
discrepancies between the findings of independent analysts and in such 
instances the spectrographic method would appear to be the more reliable 
even where the chemical results are ostensibly more precise. (4) The photo- 
graphed spectrum is far superior to chemical analysis speed, certainty and 
completeness, for making a quantitative analysis of the metallic constituents 
of a complex substance. (5) The spectrogram is a permanent record of the 
analysis. WAT(14) 


Determination of Manganese with Potassium Periodate. C. F. MILuer. 
Chemist- Analyst, Vol. 20, Sept. 1931, page 8. 

The sample is dissolved in 15 cc. conc. H2SO4, 20 cc. HNO; and 10 ce. 
H;PO, and diluted to 100 cc. It is then oxidized with 0.2—0.4 g. potassium 
periodate, boiled and placed on steam plate 5-10 minutes. After cooling, 
the color is matched against standards made from KMnQ, solution contain- 
ing 0.1 mg./co. CEM(14) 


_ Tin in Tin Drosses. W. M. Mutpowney. Chemist-Analyst, Vol. 20, 
Sept. 1931, pages 14-15. 

A 20 g. sample is decomposed in 200 cc. H2O and 60 cc. conc. HNOs, 
diluted to 400 cc. and boiled. After standing over night, it is filtered into a 
1000 cc. flask. The residue is ignited and an aliquot part fused with NazOz2 
in an iron crucible. After leaching in water, the solution is acid fied with 
HCl and the Sn determined as usual by titration. An aliquot part of the 
filtrate from the 1000 ce. flask is evaporated twice with HCl, reduced with 
iron wire and also titrated. CEM(14) 


Arc Spectrographic Estimation of Chromium in Ruby. Jacos Papisu & 
Wa. J. O'Leary. Industrial & rp acorntad Chemistry, Analytical Edition, 
Vol. 3, Jan. 15, 1931, pages 11-1: 

9 references. The persistence - the are spectral lines of Cr as conditioned 
by concentration of the element has been studied in the range between 
5785.8 and 3120.4 A.U. Thestudy was extended to Cr in a mixture of fused 
chromic oxide and alumina, and it was observed that the sensitivity of the 
ee reaction was much greater in the case of Cr in fused alumina than in 

e case of Cr when arced as chromic acid. The method was applied to the 
estimation of Cr in rubies. MEH(14) 


A New Method for the Colorimetric Determination of Mangan:>2se. 
Rates G. Harry. Journal Society Chemical Industry, Vol. 50, Sept. 25, 
1931, page 796. 

An alcoholic solution of tetramethyldiaminodiphenylmethane when added 
to a solution containing manganese hydroxide in acetic acid produces a deep 
blue coloration which fact can be used for the quantitative determination of 
very small amounts of manganese. VVK(14) 


Methods for Determining Manganese. Roy P. Hupson. Heat Treating 
& Forging, Vol. 16, Aug. 1930, pages 1009-1010. 

Gravimetric and volumetric methods for the determination of Mn are 
described. Volhard’s process, Crobaugh’s modification, the bismuthate 
process, the color method and the persulphate-arsenate method are given in 
detail. The last named is the most rapid and the most satisfactory for 
determining Mn in iron and steel when it is present in ordinary a: 

a(14) 


HISTORICAL & BIOGRAPHICAL (15) 


The Historical Development of the Herminenhiitte at Laband, Upper 
Silesia during the Years 1848-1926. (Die geschichtliche Entwicklung der 
Herminenhutte in Laband, O.-S., in den Jahren 1848-1926.) C. Nerrer. 
Stahl und Eisen, Vol. 51, Sept. 24, 1931, pages 1189-1192. 

Report 88 of the Rolling Mill Committee of the Verein deutscher Eisen- 
hiittenleute. The historical development of this Upper Silesian steel mill is 
characteristic of the history of the other steel mills of Upper Silesia and of 
many others in Middle Europe. The modernization of the plant in ceeeon 
throughout the years 1848-1926 is described. GN(15 


Seventieth Birthday of Professor Gustav Tammann. (Tammann zum 
70 Geburtstag.) Zeitschrift fir Metallkunde, Vol. 23, May 1931, pages 
133-146. 

Dedication, followed by summaries of Tammann’s scientific contributions. 


Crystallization and Melting. (Kristallisieren und Schmelzen.) Fr. 
KérBper. Pages 134-137. 


The Investigations of G. Tammann upon the Constitution of Alloys. (Die 
Forschungen G. Tammanns iiber die Konstitution der Legierungen.) 
Gruss. Pages 137-138. 


Tammann’s Studies of Cold-Work, Hardening and Recrystallization. 
(Tammann’s Untersuchungen iiber Kaltreckung, Verfestigung und Rekris- 
tallization.) G. Masine. Pages 139-142. 


The Work of G. Tammann on the Chemical Properties of Metals and 
Alloys. (Arbeiten von G. Tammann iiber die chemischen Eigenschaften 
yon Metallen und Legierungen.) W.Késrer. Pages 142-146. FM(15) 














The “Niello” and Enamel Technique in Art-Craft. (Die Niello- und 
Emailtechnik im Kunstgewerbe.) K. Scuucn. Oberfldchentechnik, Vol. 8, 
Sept. 1, 1931, page 186. 

An historical sketch of the very old technique of coloring of metal surfaces. 
Even 3000 years ago, the Egyptians used a mixture of lead sulphate, argyrose 
and cuprous sulphide melted together for “niellising.” The objects to be 
colered were covered with this mixture and then burnt. The Niello and 
Tula methods were developed to a high state of art particularly in India and 
Russia; enamelling has been highly developed in Europe since the eleventh 
and twelfth centuries. Some enamel compositions are described. Ha(15) 


The Historical Development of Smelting and Refining Native Copper. 
H. D. Conant (Calumet & Hecla Consolidated Copper Co.). Mining 
Congress Journal, Vol. 17, Oct. 1931, pages 531-532. 

The various steps for refining Lake copper are discussed from the year 
1847, beginning of Cu mining in Lake Superior region, up to the present. 
Principal impurity, As, was taken care of in 1905 by intimate mixture of 
soda ash and lime in equal proportions; mixture was thrown over surface of 
furnace charge during the blowing period. This soda ash-lime mixture is now 
added to the charge by being blown through iron pipes into the Cu below 
the surface, giving more effective and intimate contact with the arsenious 
oxide. Application of pulverized coal has practically prevented Cu from 
entering slag while melting down the mineral. With a slightly reducing at- 
mosphere in the melting down period of the furnace cycle and oxidation of 
metallic copper eliminated by mixing coal or coke screenings with original 
charge, immediate discard of slag from the reverberatory melting furnace 
without blast furnace treatment was made possible. Thus, blast furnace has 
become unnecessary. 300 ton refining furnace with Clark casting wheels 
pouring 50 tons (average shave)/hr. are now used. DTR(15) 


Historical Sketch of the Lake Superior Copper District. James FisHer 
(Michigan College of Mining and Technology). Mining Congress Journal, 
Vol. 17, Oct. 1931, pages 468-471. 

A concise and vivid sketch of the Lake Superior District from the beginning 
of operations. It is the sole place in the entire world where native Cu has 
been found in an qnnailavable quantity. Only incidents and properties 
have been selected that typify the district. DTR(15) 


The History of Malleable Iron in Liege. (Contribution a l’histoire de la 
fonderie de malléable au pays de Liége.) R. Deprez. Congr?’s Inter- 
national des Mines, de la Métallurgie et de la Géologie appliquée, Section de 
Métallurgie, 6th session, Liege, June 1930, pages 863-869. 10 references. 

Traces the ay of malleable in Belgium from the enunciation of the 
basic principles by Reaumur in 1722. Lesoinne apparently began to make 
malleable in 1834 to 1838. Clear records date back to the establishment of 
Hardy and Company in 1850. HWG(15) 


ECONOMIC (16) 


The Future of the Copper Industry. ArtHur Norman. Canadian 
Mining & Metallurgical Bulletin No. 229, May 1931, pages 629-637. 
An economic study. AHE(16) 


The Metal Year 1930. (Das Metalljahr 1930.) Atrrep Marcus. 
Vetallbérse, Vol. 21, Jan. 31, 1931, pages 199-202. 

The aluminum market was also affected by the business depression during 
the past year as evidenced in a noticeable decrease in world consumption. 
lt was found during the past year that the increase in aluminum sales due to 
high copper prices is relatively small and that, on the contrary, the reduction 
n the price of copper did not cause a decrease in aluminum sales. During 
he past year, the Buropesn cartel decreased the price of aluminum £10 per 
ton. n Germany, the old import regulations were revised and a tariff of 
25 RM. per kilogram was imposed. In Switzerland, the tariff on crude 
iluminum was increased from 5 to 65 Swiss frances per kilo and the tariff on 
rolled products was increased 60 francs, that is, making them practically pro- 
hibitive. German aluminum imports for 1930 decreased considerably over 
the previous year although it is difficult to determine whether it was entirely 
the result of the tariff or the bad business conditions. Nevertheless, the 
imports of crude aluminum for 1930 were 4368 tons with an export of 4903 
tons, that is, the exports were a few hundred tons greater than the imports, 
whereas in the preceding year the imports exceeded the exports by about 
3600 tons. 70% of the aluminum imports during 1930 came from Switzer- 
and. Revently, however, German-Swiss aluminum relations have become 
somewhat strained. America has continued to be a strong competitor in 
(sia. The Americans have lowered their domestic price of aluminum since 
their tariff has been reduced, as has the European cartel. It would seem that 
the ‘‘American danger’’ is not as great as it has been pictured in the German 
and Swiss tariff debates. The decrease in production has not been one- 
sided. American competition did not prevent the German exports of rolled 
products to British India from increasing from 649 tons in 1929 to 937 tons 
in 1930. The exports of manufactured goods to England increased from 564 
tons to 795 tons. In many other places there has been a decrease, but the 
total for 1930 is 4696 tons as against 4426 tons for the previous year. The 
exports of aluminum ware have decreased considerably from 6975 tons to 
3933 tons. The exports of foil increased somewhat, namely, from 3322 to 
3547 tons. China with 926 tons (as against 619 tons for 1929) was the 
largest customer. The imports of foil to Anglo-Saxon countries have de- 
creased. WHB(16) 


The Beryllium Problem. (Il problema del Berillio.) G. Panesranco. 
Vetalli Leggeri, Vol. 1, May-June 1931, pages 9-11. 

The beryllium problem is not primarily metallurgical, since its metallurgy 
does not present special difficulties, but rather one of extraction from the ore. 
Unless it is possible economically to utilize deposits very low in Be, the price 
of the mol will probably remain high. Low-Be deposits may easily exist 
in which the presence of Be is not known because its presence is difficult to 
detect analytically in the presence of Al. The absence of Be from some clays 
derived from Be-bearing rocks indicates that there has been a leaching in 
nature. This suggests the possibility of a ‘‘permutation”’ or base-exchange 
as a concentration method from silicates carrying Be. This suggestion is 
made by analogy and not on the basis of direct research. Be has not been 
studied from the point of view of light alloys, but should be. HWG(16) 


The Economic Utilization of British Pig-Iron Resources. C. H. Ripspaue 
& N. D. Ripspate. Foundry Trade Journal, Vol. 42, June 19, 1930, pages 
453-454; Vol. 43, July 3, 1930, pages 7--10; July 10, 1930, pages 28-30: 
July 17, 1930, pages 46-47; July 24, 1930, pages 64-65; July 31, 1930, pages 
82-83; Aug. 14, 1930, pages 114-116; Aug. 21, 1930, pages 129-130, 133- 
134; Aug. 28, 1930, pages 150-152; Sept. 4, 1930, pages 168, 170. 

Paper read before the annual convention of the Institute of British Foun- 
drymen. Includes discussion. Gives information of British pig iron re- 
sources that will enable a foundryman to select varied brands of iron for his 
own particular purpose as near to his own locality as possible. Data col- 
lected by circular letter to all makers of pig iron in the country asking for the 
latest information. Inherent properties of pig iron are given. In calou- 
lating mixtures, the method which seems to be the most reasonable is to base 
the quantity of metal charged per round upon the weight per ring layer of 
fusion coke charged. Includes tables giving composition of the district irons 
and names of firms handling them. VSP(16) 


Economic Significance of |, arene am from the Standpoint of a Us ero 
Steel. P. Parke (Pullman Company). Preprint, Symposium on Economic 
Significance of Specifications for Materials, Proceedings, American Society for 
Testing Materials, 1931, pages 11-14. 

Discusses advantages of specifications in insuring uniformity, sound eco- 
nomic use of different grades of material, and opening up a field of fair compe- 
tition. HWG(16) 


The Copper Industry. Rosert E. Tatuy (United Verde Copper Co.). 
Mining Congress Journal, Vol. 17, Oct. 1931, pages 463-466. 

Excellent discussion of present economic condition of the copper industry. 
Major requirements for stabilizing Cu are: (1) genuine co-operation amon 

roducers of the world in reduction and maintenance of stocks at a norma 

asis; (2) revision of the anti-trust laws to an extent that collective curta/l- 
ment, which is the only effective means for the adjustment of supply to 
demand, is not only permissible, but encouraged; (3) more intensive efforts 
toward new uses for the metal, in alloy with steel and other metals, by 
research; (4) marketing methods that will prevent drastic price fluctuations 
by the sale or purchase of small amounts of Cu; (5) orderly liquidation of 
excess inventories; (6) sales limited to maximum delivery of 90 days, and by 
agents financially interested in maintaining prices, and not by dealers and 
speculators; (7) consolidation of mines into large groups for the reduction of 
selling and other overhead expenses, and for the acquisition of refining facili- 
ties which the individual producer cannot afford; (8) cost reductions through 
improved metallurgical methods, and the recovery and marketing of by- 
products; (9) co-operation between producers and consumers, with publica- 
tion of frank interchange of inventory data. The future of the industry 
will depend upon the character and extent of co-operation among producers 
and the sympathy and co-operation of the Government. DTR(16) 


The Utilization of Waste Material in the Cast Iron Foundry. (L’emploie 
des déchets divers en fonderie de fonte.) E. K. Smira & F. B. Riaaan. 
Revue de Fonderie Moderne, Vol. 25, July 10, 1931, pages 242-243. 

The methods noted in this article as suitable for American conditions 
(Iron Age, Apr. 30, 1930) can equally well be applied to French permeee. 

a(16) 


Antimony in 1930. Paunt M. Tyuer. United States Bureau of Mines, 
Mineral Resources of the United States, 1930, Part I, Sept. 8, 1931, pages 
1-15. 

Domestic consumption of Sb dropped more than '/3in 1930. Imports for 
consumption were, in short tons: Ore (contained Sb), 863; liquated Sb8, 
713; metal, 7700; oxide, 690. From domestic and foreign ore, 13,711 tons 
of antimonial lead was produced containing 1685 tons of Sb. Recovery of 
secondary Sb was 8082 tons. AHE(16) 


Gold, Silver, Copper, Lead and Zinc in Arizona in 1929. C. N. Gerry & 
T. H. MIuuer. United States Bureau of Mines, Mineral Resources of 
the United States, 1929, Part 1, July 30, 1931, pages 765-829. 

In 1929, Arizona produced $155,567,133 worth of Au, Ag, Cu, Pb, Zn, the 
largest production since the war and the largest production of the 5 metals for 
any state. Cu represented nearly 94% of the total. Au production (202,- 
318.14 oz.) increased more than 5%; Ag output (7,543,283 oz.) increased 
11%, but only 1% in value; Cu increased about 13% in quantity (to 850,- 
628,411 lbs.) and almost 39% in value; Pb production (16,054,122 lbs.) in- 
creased about 12% in quantity and 21% in value; Zn output (2,458,580 lbs.) 
was 92% over 1928 in quantity and 108% in value. AHE(16 


PLANTS & LABORATORIES (17) 


Ore Crushing and Sinter Plant of the Neunkircher Plant at Neunkirchen 
(Saar). (Erzbrech- und Sinteranlage des Neunkirchen Eisenwerks, A. G., 
yvorm. Geb. Stumm in Neunkirchen (Saar).) J. Oppenneuser. Stahl und 
Eisen, Vol. 51, Sept. 17, 1931, pages 1165-1167. 

This plant is equipped with top crushers of a capacity of 500 tons minette/- 
hr., a Dwight Lloyd sintering band with a capacity of 38-46 tons/hr. The 
band has a width of 2 m. and a suction surface of 40 m.? Figures on the 
power consumption of the plant are given. GN(17 


The Fabricating Shop Nord vi the Neunkircher Iron Work. Die Zurich- 
terei Nord des Neunkircher Eisenwerkes.) ©. Voce. Stahl und Eisen, 
Vol. 51, Aug. 27, 1931, pages 1081-1085 

Illustrated description of the fabricating shop after its meter 

GN(17 


The Present Experimental and Testing Bureau of the German Acetylene 
Society in Berlin-Friedenau. (Die jetzige Untersuchungs- und Priifstelle 
des deutschen Azetylenvereins in Berlin-Friednau.) . SAaveRBREI!. 
Autogene Metallbearbeitung, Vol. 24, Sept. 15, 1931, pages 281-283. 

The new bureau contains, among other rooms, a test room of about 100 
m.? for testing acetylene apparatus, 3 sets of Caro apparatus for carbide 
analysis, flow-meters for quantities of 50-50,000 liters/hr., water man- 
ometers up to 2000, mercury manometers up to 20,000 mm. water. A general 
description is given. Ha(17) 


Forging in a Tool and Alloy Steel Plant. E.J. Pooie,Jrn. Heat Treating 
& Forging, Vol. 17, Mar. 1931, pages 246-249. 

The layout of a forge, dimensioning of foundations for the anvil, avoidance 
of vibrations, construction of cylinders for steam hammers, selection of ham- 
mers and necessary operating crew are fully discussed. Ha(17) 


The Quantity Production of Light Gauge Drums. E. B. Peer & W, P. 
BuakeE. Metal Stampings, Vol. 4, Mar. 1931, pages 207-212, 220. 

Authors describe new process and production line of automatic machinery 
recently developed for the manufacture of corrugated, light gage, sheet steel 
drums at rate of 3600/10 hr. day. Also give diagrams of drum design, lock 
seams and end seam employed, and plan of factory layout with photographs 
of various machine units. JN(17) 


The Laboratories of the Ore Dressing and Metallurgical Division, Mines 
Branch, Department of Mines, Ottawa. C.8. Parsons. Canadian Mining 
& Metallurgical Bulletin No. 233, Sept. 1931, pages 1033-1038. 

Descriptive, with examples of recent results. AHE(17) 

Heat Treated Pipe Couplings Solve Long Distance Gas Transportation. 
C. B. Puritures. American Gas Journal, Vol. 134, Jan. 1931, pages 56 57. 

Natural gas furnaces are installed; the furnace dimensions are given; an 
automatic temperature control is used. The layout makes use ¢. pavig. 

avid 4) 


New Heat Treatment Shop at Bethlehem. 8S. D. Guiappinc. Heat 
Treating & Forging, Vol. 16, Dec. 1930, pages 1523-1526, 1529. 
The installation of electric resistance furnaces, quenching arrangements, 
automatic temperature control and testing equipment is fully re 
avis) 


A Forge Plant in the Chicago Area. M. R. Cuase. Heat Treating & 
Forging, Vol. 16, Sept. 1930, pages 1152-1155. ¥ 

Forging equipment and practice at the plant of A. Finkl & Sons Co., 
Chicago, are described. Ha(17) 


METALS & ALLOYS 
February, 1932—Page MA 47 





MACHINERY & SUPPLIES (18) 


Machine Tools from the Manufacturing User’s Point of View. Hersert 
C. ArmitTaGe. Transactions Manchester Association Engineers, 1929-1930, 
pages 265-326. 

Includes discussion. The costs of production of certain components by 
old and by up-to-date machines are analyzed and compared and production 
costs generally are discussed. Among various modern machines described 
in detail are center lathes and the multiple type of cutting tool; drilling, 
milling, gear-cutting, and grinding machines; A sede « Fon capstans and turret 
lathes, chucking automatics and electric welding machines. It is antici- 
pated that the new cutting materials will cause small changes in machine- 
tool design, but the effect will be less than caused by the introduction of high- 
speed steel The tendency is now toward standardized single-purpose ma- 
chines; multiple-purpose machines will probably become obsolete. Tables 
are given showing the advantages and disadvantages of the 2 we of ma- 
chine and of individual motor drive Ha(18) 


Commercial Types of Power Presses. Slide Motions Employed in Power 
Presses. E.V.Crane. Metal Stampings, Vol. 4, Feb. 1931, pages 131-134; 
Mar. 1931, pages 239-242. 

The reciprocating slide or ram of the average punch press is most commonly 
actuated by a crank which describes smooth harmonic motion. Cam actions 
are employed to a lesser extent for obtaining bottom dwells or for operating 
knockouts. Bottom dwells are also obtained by the use of a special Geneva 


action, which stops the press at bottom center under full load. The same 
stop mechanism is used in extrusion presses to remove impact shock. This 
greatly reduces tool breakage Knuckle joint presses describe motion curves 


resembling crank motion, except for a definite flattening out at the bottom 
of the stroke to produce a semi-dwell. Extremely high pressures are exerted 
by the ram at the bottom of the stroke, resulting in a proportionately high 
load carrying capacity. Theshort w orking range of these presses limits their 
use to processes of coining, embossing, swaging, sizing and special cases of 


extrusion. The power screw press or percussion press, although much slower 
in action, resembles the drop hammer in that the work absorbs the entire 
energy of the slide. In the flat edge trimming press, 3 cam actions are com- 


bined for trimming square aJl 4 sides of a drawn shell in sequence. Cam 
stripper perforating presses combine an auxiliary cam motion with a crank 
motion. The cam actuated stripper clamps the metal positively while the 
crank actuated slide carrying a number of perforating punches overates to 
pierce the strip. JN(18) 


Overhead Conveying Machinery in Steel Mills. E. T. - NNINGTON 
Cleveland Crane & Eng’r'g. Co.). Rolling Mill Journal, Vol. 5, Feb. 1931, 
pages 111-114 

The use of overhead conveying machinery has expanded considerably in 
recent years, with resultant savings in factory space, maintenance and 
material handling costs. Demands for greater speeds and increased flex- 
ibility have led to the development of various special rolled shapes for rails 
Materials for rails must resist wear and peening action. A specialized rail, 
high in C and Mn content, designed with a raised section or wearing tread, 
shows no sign of material wear from carrier wheels operating at 600 ft./min 
The development of specialized monorail systems with electric hoists has 
progressed rapidly The author illustrates the use of conveying machinery 
in a wire mill and in strip, sheet and tube mills. JIN(GS8 


Vibration-Free Shaking Molding Machine with Compressing for Com- 
pressed Air Operation. (Stossfreie Riittelformmaschine mit Pressvorricht- 
ung fiir Druckluftbetrieb. W EIL Die Giesserei mit Giesserei- Zeitunce . Vol. 
18, July 17, 1931, pages 581-582. 

Description and illustration of the machine which is operated entirely 
mechanically for the filling up with sand. It is built for a maximum pressure 
of 16,000 kg. with 8 atmospheres air pressure. Ha(18) 


Rapid Acting Scrap Piling Press. (Schnell arbeitende Druckwasser- 
Schrottpaketierpresse.) E. ScHwWENZNER. Stahl und Eisen, Vol. 51, Apr. 
16, 1931, page 501 

Illustrated description of a new scrap press built by Demag, Duisburg. 

GN(18) 


Reel with Automatic Switching of the Electric Driving Motor. (Drahthas- 
pel mit yee A] Schaltung des elektrischen Antriebes.) H. Scumirt. 
Stahl und Eisen, Vol. 51, Apr. 9, 1931, pages 465-466. 

A new reel for reeling rods and other small shapes which shows an entirely 
automatic control and offers many advantages in comparison with all 
previous constructions is described. GN(18) 


Foundry Crane with Pig Molding Machine. (Giesshallenkran mit 
Masselformmaschine.) W. ROLLENHAGEN. Stahl und Eisen, Vol. 51, July 
23, 1931, pages 936-938. 

Report 121 of the Blast Furnace Committee of the Verein deutscher 
Bisenhiittenleute. The paper describes a new type of crane construction. 
The crane is equipped with a pig molding machine and all the other ac- 
cessories in order to facilitate the handling of the cast pigs. The crane, as 
installed at the Norddeutschen Hiitte in Bremen-Oslebshausen, can handle a 
production of 800-850 tons of pig iron per day. GN(18) 


Experimental Investigations of a Screen Washer for the Primary Cleaning 
of Blast-Furnace Gas. (Recherches expérimentales sur un laveur 4 claies 
pour l’epuration primaire des gaz de hautsfourneaux.) Marce. STerres 
& Ror. Wetter. Revue Technique Luzembourgeoise, Vol. 23, July-Aug. 
1931, pages 145-149. 

Sereen washers are stationary gas cleaners with the double purpose of 
precipitating the dust and cooling the gas. An installation is described which 
treats 50,000 m.*/hr. Tests show the influence of different quantities of 

water (100, 200, 300 m.*/hr.) on the cleaning effect. The amount of gas 
was varied at the same time from 20,000 to 60,000 m.*/hr. The conclusion 
is that the choice of the water ratio is determined by the cleaning effect 
rather than by thermal considerations. The series of tests are illustrated in 
curves and tables. Ha(18) 


The Design and Application of Cranes to Steel Mill Service. Part 1. 
G. W. Yanney (The Alliance Machine Co.). Rolling Mill Journal, Vol. 
5, Jan. 1931, pages 53-54. 

Introductory article. Gives extensive list of the types, capacities and 
functions of the great variety of electric cranes employed in the blast fur- 
nace, open hearth and mill departments of the modern steel plant. 

JN(18) 


BIBLIOGRAPHIES (19) 


Index to Iron and Steel Patents—1930-1931, Supplement. V. E. Kinsry 
&. T. E. Horxtns. American Compilation Co., Pittsburgh, 1931. Paper, 
6 X 9 inches, 12 pages. Price $2.00. 

Abstracts of U. S. ferrous metallurgical patents—Class 75 sub-classes 
1, 14, 27, 44, 45, 46, 47, 48, 49, 50, 51, 65, 77 & 197. 

Includes patentee, constituent, assignee and classification indexes. 

The application date has been added to each abstract, this being the only 
change from the original volume.—M. L. Moorman (19)-B- 
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MISCELLANEOUS (20) 


Reducing Torsional Vibration by Damping Devices. J. OrmoNpDROypD. 
Machine Dex'an, ¥ ol. 3, July 1931, pages 33-36. 

For variable speed engines, devices must be used either to keep the vibra- 
tion ampiitudes of torsional vibration within small values or to place the 
critical speeds in regions where operation is possible but not probable. 
Several devices used for the purpose of eliminating these vibrations are 
described. Usually, ordinary (Coulomb) friction or viscous friction is used 
to dissipate vibration energy. The theory of the dampers is briefly given 
and a few constructions are described. Ha(20) 


The “Dinta’”’ System. A. Marson. Foundry Trade Journal, Vol. 45, 
Sept. 10, 1931, pages 167-168. 

An article explaining the system of industrial training of youth, now 
adopted by all important plants in Germany. It is stated to have been 
“ereated by industry to stop subsidies from public funds being used in 
industry.’’ The 10,000 boys enrolled under it are given vocational, physica! 
and technical training, as well as opportunities for character development. 
The system has also been extended to include aged and clerical workers. 
Its trend is toward the making of man into ‘‘the machine master, and not a 
machine slave.”’ OW E(20) 

ae aeregeee of Gear Teeth. A. C. Rasmussen. American Ma- 
chinist, Vol. June 11, 1931, pages 907-908. 

The Herts "io for determining the maximum compressive stress 
produced at the point of contact of 2 gear teeth under load is modified so as 
to take into account also the surface hardness of the tooth which governs the 
permissible load Ha(20) 

Lubrication and Oiliness. A. P.Sacus. Houghton's Black & White, Vol 

, Apr. 1931, pages 4-8. 

"Tt is maintained that, although the quality of a lubricant can be determined 
in a laboratory test, its value for any given service can be ascertained only by 
a performance test. General specifications, therefore, can only be given for 
qualities covering a certain range of uses. Ha(20) 


Detonation Temperatures of Acetylene. (Verpuffungstemperaturen des 
Azetylens.) W. Rimarskr & M. KonscHak. Autogene Metallbearbeitung, 
Vol. 23, July 1, 1930, pages 211-215. 

bens acety lene explodes in the presence of an iron plate heated to 510° C. 
and a minimum pressure of “: atmospheres and at a flow velocity of 0.4 


l./mm. See Metals & Alloys, Vol. 2, Oct. 1931, page 228. Ha(20) 

Railroad Saves Six Times Electric Heat Cost. Wurr 8. Scorr “Weddin: 
house Elec. & Mfg. Co.). Electrical World, Vol. 98, Sept. 5, 1931, pages 
423-427. 


Extensive savings have been effected in the babbitting of bearings, arma- 
ture and coil baking, and annealing steel castings by the Norfork & Western 
Railway at their Roanoke, Va. shops. Much greater exactness of heat 
treatment is secured, longer life of the treated parts, labor saved, etc 

WHB(20 

Utilization of Scrap for New Products by Means of Welding. (Verwend- 
ung von Materialabfallen zur Neuanfertigung = Hilfe der Schweisstech- 
nik.) F. WeckwertH. Schmelzschweissung, Vol. 10, July 1931, pages 
184—186 

The manner in which scrap parts can be used again to great advantage in 
building up small parts, fittings, etc., by welding instead of remelting them 
in the furnace is demonstrated and advocated. Several examples are illus- 
trated Ha(20) 


Salt Cellars—-Old and New. Part I. Salts from 15th to 18th Century. 
A. Freperic SAuNpERS. Metal Industry, N. Y., Vol. 29, Aug. 1931, pages 
33 1-332. 

Examples and descriptions of the characteristics in design of old salt 
cellars are given. PRK(20) 

Thermocouples Whose Elements Are Longitudinally and Transversely 
Magnetized Ferromagnetic Substances. Srewart Seass. Physical Re- 
view, Vol. 38, Sept. 15, 1931, pages 1254-1257. 

A ferromagnetic wire is bent at right angles to form a square U-shaped 
conductor. If the 2 bent ends are kept at different temperatures and the 
section between the 2 corners is magnetized transversely while the portions 
leading from the right angles are longitudinally magnetized, an e. m. f. is set 
up between the bends. Values for this e. m. f. for different magnetic fields 
areshown. Also, the relation between this effect, discovered by Sir William 
Thomsan in 1856, and an effect discovered by von Ettingshausen and Nernst, 
nearly 30 years later, are indicated. WAT(20) 

Internal Stresses. (Ueber innere Spannungen.) Orro Migs. Schmelz- 
schweissung, Vol. 10, Sept. 1931, pages 213-215. 

The author shows that internal stresses are present in almost any technical 
construction and he investigates how great they are and what direction they 
assume. In general, the stresses occurring in ‘modern welded constructions 
can be assumed not to be greater than in the types of joining materials 
formerly used; that is, they are usually not unduly high. Ha(20) 


The Influence of Electromagnetic Waves on the Resistivity and Hardness 
of Metals and Alloys. (Influence des ondes électromagnétiques sur la 
résistivité et la dureté des métaux et alliages.) G. Manoux. Comptes 
Rendus, Vol. 193, July 6, 1931, pages 27-29. 

Two bars of the same material—the one submitted to the direct action of 
an electromagnetic field, the second supported at a distance of 10 cm. from 
the first—were found by the author to undergo a decrease in electrical re- 
sistivity with time. After 2 hours treatment in the field, a sharp drop 
(followed by a recovery) of resistivity was observed. The resistivity, how- 
ever, did not return to its initial value. This phenomenon was found to re- 
cur every 2 hrs. Two steels, a cast Fe, and a complex Al alloy were investi- 
gated. The bars were first polished; after having been subjected to the 
action of the electromagnetic field for 2 hrs., successive dark and light rings 
appeared on the bars, these serving to indicate the existence of nodes and 
loops in the bars. At the conclusion of the experiments, hardness tests on 
one of the steel bars showed that the hardness had increased during the 
experiment from 429 (Brinell) to 444 and 447, respectively, the high and low 
values corresponding to the nodes and loops which had been revealed by the 
coloring of the bar during the test. A similar phenomenon was noted in the 
case of the Al-alloy bars. OWE(20) 


Rubber Stamp Method of Etching Metals. CHARLES Hi. PROCTOR. 
Metals Cleaning & Finishing, Vol. 2, Dec. 1930, pages 1069-1072 

Rubber stamp method is simplest of all used ‘for etching rad It gives 
poorest results and only certain classes of work can be etched by it. It is 
used very extensively for etching of steel knives. Procedure consists of 
coating the metal with a varnish made by dissolving gum- guaiacum in alco- 
hoi. The knives should be slightly warm. Rubber stamp is pressed down 
upon a piece of cotton cloth, saturated with a strong solution of KOH. The 
stamp is then stamped on the varnish. After the KOH is allowed to remain 
on the surface for about a minute, it is washed off, removing the varnish 
touched by it, at the same time. Etching is done by dilute HNOs. The 
acid is rinsed off after etching, and the varnish is removed by treating with 
hot alkali. MS8(20) 

Statistical Control, How New Science Promotes Uniformity of Product. 
Anson Hares & R. T. Passano (Research Laboratories, American Rolling 
Mill Co.). Metal Progress, Vol. 20, Sept. 1931, pages 94-98. 

The authors present a discussion of the use o of statistical mores in at- 
taining control of manufacturing processes. C(20) 











On the Electric Resistance of Carbon. Z. Nisnryama. Kinzoku no 
Kenkyu, Japan, Aug. 1931, pages 403-415. 

The experiment was carried out to explain an abnormal electric property 
of C which belongs to such semi-conductors as C, B, Si, Ti, Ge and Zr. 
With pure graphite filaments which were prepared by the deposition of C 
decomposed from carbon tetrachloride and treated at such high temperatures 
as 2500° and 3000° C., the electric resistance was measured at temperatures 
from 0° C. to 2000° C.; the grain size was also examined by X-rays. It was 
found that the grain size of the graphite was larger when it was heated at 
high temperatures. When the grain was very fine, the electrical resistance 
was far greater than that of metals, just as in the case of semi-conductors. 
When heated, its electrical resistance decreases first and, thereafter, it begins 
to increase. If the graphite was heated to 3000° C. for one hour, the electri- 
cal resistance and its thermal coefficient are nearly the same as that of metals. 
Thus it was concluded that C has originally the same electrical property as 
metals, but that the fineness of the grain causes an apparent anomaly of 
electrical resistance. KT (20) 

The Phenomenon of Slip in Plastic Materials. A. Napa (Westinghouse 
Flec. & Mfg. Co.). Preprint, Proceedings American Society for Testing 
Materials, Vol. 31, Part 2, 1931, 36 pages. 

Edgar Marburg lecture before the A.S8.T.M. The laws of deformation 
due to slip in plastic materials are traced through the behavior of heaps of 
sand, of iron filings in a magnetic field, through Liiders’ lines in mild steel, 
slip lines in paraffin tested in compression and geological strata deformed by 
pressure. The mathematical laws governing slip are discussed at some 
length. HW G(20) 

Recovery of Metals from Waste Materials. J. W. Hincuiey. Insti- 
tution of Chemical Engineers, Advance Copy, Dec. 1930, pages 59-66; ab- 
stracted in Engineering, Vol. 131, Jan. 2, 1931, page 26 

The author refers to the general importance of recovery and conservation 
of metals and then gives the detailed working out of 2 recovery processes 
Those considered are the detinning of tin plate scrap by an alkaline plumbate 
solution and the recovery of Zn and Pb by a wet extraction process, from 
dumps, accumulated at works using the old English method of Zn smelting. 

LFM(20) 

Producing 90-Degree Rounded Corners. J. L. ANpEeRsON. Sheet Metal 
Worker, Vol. 22, Oct. 16, 1931, pages 598-599. 

Explanation of the laying out on the sheet metal for rounded corners to be 
welded. Ha(20) 


Magnetism and the Quantum Theory. H. 8S. Auuen. Proceedings 
Physical Society, London, Vol. 42, 1930, pages 372-378. 

The results of the modern form of the quantum theory are reviewed in 
relation to the explanation which they afford of magnetic phenomena. 
teference is made to the magnetic moment of the spinning electron, which 
appears to play an important part in the new quantum mechanics, and to 
the explanation ot the molecular field of Weiss as originating ip the quantum 
nteraction between electrons. The necessity for taking into account the 
principle of relativity is emphesized in connection with the possible structure 
f the electromagnetic field: the quantum theory may demand 4-dimensional 
tubes of force in space-time. Heisenberg’s principle of indeterminacy is 
briefly discussed. Ha(20) 


National Machine Tool Builders’ and Dealers’ Association. C. A. 
HERBERTS. Western Machinery World, Vol. 22, Sept. 1931, pages 387-388 
Che feasibility of a national association of machine tool builders and tool 
lealers is forcibly brought out by the author, president of the Los Angeles 
Machinery Dealers Association. Such constructive ideas should lead to 
ser coéperation, to the ultimate increase of new machinery sales through- 
ut the country, to normal production of our master tools of industry and 
finally to the decrease of unemployment in the inachine tool industry. 
WAT(20 

Electricity in the Manufacture of Steel. A. N. Dienu. Electric Light & 
Power, Vol. 9, June 1931, pages 34-39. 

A review of the uses in the whole field of steel making in drives, auxiliaries, 
transportation and supervision of operations. As the total electric energy 
required per ton of steel from coal and ore to finished product, the following 
figures are given for each case, exclusive of energy required for mining trans- 
portation: ingot, 30 kwh.; billets, 103 kwh.; structural material, 117 kwh.; 
plates, 126 kwh. A few installations are illustrated. Ha(20) 


On Molecular and Atom Volumes 33. Volumes and Models of Atoms. 
Ueber Molekular- und Atomvolumina 33. Atomvolumina und Atommo- 
delle. W. Biitrz (University of Géttingen). Zeitschrift fiir physikalische 
Chemie, Bodenstein Festband 1931, pages 198-210. 

The 33rd communication on the subject presents substantiation for the 
Steren Rule” established by the author a year ago. (‘‘Stere’’ means the 
juotient between the volumes and the principal quantum numbers of the 
sutermost shell). For more than one falf of all elements, the following 


. R 11.37 ‘ , 
formula of approximation holds true; vo = — ;.—, wherein vo = zero point 
itom volume, n = quantum numbers of the outermost shell, N = group 


number of the element in the periodic system. There is no denying that a 
relationship exists between the atomic-physical date of isolated atoms and 
the space occupied by the multiplicity of such mass particles. Divergencies 
ire ascribed to a large variety of inter-atomic and inter-molecular forces. 
Che data computed for the various elements—including metals—are graphi- 
cally presented and collected in t:‘les. EF(20) 


The Prevention of Smoke in Metallurgical Operations. C. H. Desc. 
Paper before the Third International Conference on Bituminous Coal in 
Pittsburgh, Pa. : 

While, in most manufacturing plants and power stations, smoke emission 
is avoidable and, from a public health point of view, has been suppressed 
by modern methods and regulations, it is maintained that certain metallur- 
gical operations are accompanied by smoke emission which cannot be dis- 
pensed with without injury to the quality of the product; as, for instance, 
in the Bessemer process, but especially in heating of steel by the burning of 
coal to create a protective atmosphere. This question is thoroughly dis- 
cussed. Other fuels cannot, apparently, give the same degree of protection 
of the same kind of atmosphere. The author advocates further study of this 
question to determine, over a sufficiently wide range of temperatures, the 
limits of composition within which a mixture of given gases will remain neu- 
tral towards a given steel. Metallurgists and fuel experts must aces. 

a(20) 


Lubrication of Modern Conveyor Mechanisms. Canadian Foundryman, 
Vol. 22, July 1931, pages, 12-14. _— 

A discussion of the principles underlying the operation of antifriction (ball 
or roller) as compared with plain- or sleeve-type, bearings with special refer- 
ence to the characteristics which must be looked for in oils and greases for use 
in this connection. OWE(20) 


Bearing Lubrication, Oil Film Pressure. Lubrication, Vol. 7, May-June 
1931, pages 49-60. ie 

Apparatus is described for studying the oil film pressure within a complete 
journal bearing, lubricated from one end, with respect to pressure distribu- 
tion, friction coefficient, journal running position at known intensities of 
load, journal speed and dimensions. The test results show that the pressure 
distribution within the oil film differed widely from the usually accepted uni- 
form distribution. ia(20) 


The Bending of a Thin Circular Plate. J. J. Vincent. London, Edin- 
burgh and Dublin Philosophical Magazine and Journal of Science, Series 7, 
Vol. 12, July 1931, pages 185-196. 

A theoretical investigation of the behavior of the plate when it is sup- 
ported with its rim at the same level everywhere and when the circum- 
ference of the plate is held fixed so that the radial strain is zero at the circum- 
ference. Ha(20) 


Stresses Due to a Small Elliptic Hole or a Crack on the Neutral Axis of a 
Deep Beam under Constant Bending Moment. BisuurTipausaNn Sen. 
London, Edinburgh and Dublin Philosophical Magazine and Journal of 
Science, Series 7, Vol. 12, Aug. 1931, pages 312-319. 

A theoretical investigation developing formulas for the magnitude and 
location of the stresses. Ha(20) 


Trends in the Junior Metal and Mineral Industries, 1930. Guy C. 
RippELt & D. M. Lippetit. Mining & Metallurgy, Vol. 12, Jan. 1931, 
pages 41-46. 

Brief review of the atomic physics, television, Ra, He, corrosion-resistant 
alloys, uses of Mg, light metals, Be, Ti, Zr and Hf, U metal, T! alloys, Ce 
glass and dry ice Ha(20) 

Manganese in Water—Its Occurrence and Removal. R. Spurr Weston. 
W ater Works «& Se cerage, Vol. 78, July 1931, pages 196 198. 

Although Mn is usually present in water in only minute amounts; a few 
cases are reported where Mn occurred in such quantities that it interfered 
seriously with the ortho-tolidiuc test for Cl. The possibilities of occurrence 
of Mn are discussed and the ways for its elimination are described. 

Ha(20) 

Lead Oleate Lubricants for Heavily Loaded Gears and Bearings. Mav- 
RICE Reswick (Pennsylvania Lubricating Co.). Jron Age, Vol. 128, Sept. 
24, 1931, pages 816-819. 

The second of a series of articles Lead oleate is a broader line lubricant 
for critical conditions of pressure and speeds. It will maintain a lubricating 
film beyond the breakdown point of straight mineral oil Made up of low 
cold test oils, lead oleate can be used without danger of channelling or con- 
gealing at low temperatures. Using lead oleate lubricant, it should not come 
in contact with HeO. Great care should be exercised in adopting lead oleate 
in the industrial field. Heavy viscosity lead oleate is used in the automobile 
and industrial fields. Extra viscosity lubricants are used in the steel indus- 
try. VSP(20) 

Tolerance and Hardness of Precision Gage Blocks. Correspondence 
from J. Zusxo & C. J. Ponpb Metal Progress, Vol. 19, June 1931, pages 
86-87. 

Comment on paper by C. M. Pond. See Metals & Alloys, Vol. 2, Nov. 
1931, page 277. WLC(20 

Metallurgical Applications of High-Frequency Oscillations. M. Fayvot- 
LET. Jron Age, Vol. 127, June 18, 1931, page 1971 

Abstract translation of article appearing in Aciérs Spéciauz, Métauz et A 
ages, January 1931 See Metals & Alloys, Vol. 2, Oct. 1931, page 227 


i- 


VSP(20 
LABORATORY APPARATUS (21) 
Laboratory Furnaces and Temperature Regulators. Fours de labora- 
toire et régulateurs de température. PIPRRE CHEVENARD. Revue de 


Métallurgie, Vol. 28, Aug. 1931, pages 453-468. 

The temperatures available in a resistance laboratory furnace are not uni- 
form. They depend on the manner of winding, position of the furnace type 
of the winding material and the influence of bara extending from the furnace 
during heating The best solution for obtaining a uniform temperature 
lies in the use of 3 independent windings shunted to the supply of current. 
An example of the importance of the accurate temperature control is given 
in case of dilation curves obtained on drawing of several quenched steels. 
Two temperature control devices are described in detail, one based on the 
expansion of a bar inserted in the furnace; the other on the increase of length 
of a wire heated by a current connected through a shunt with the line feeding 
the heating coils. JDG(21) 


Alternating Immersion Test. (Wechselbad zur Materialpriifung.) R. 
HEILBRUNN. Zeitschrift fiir Instrumentenkunde, Vol. 50, Oct. 1930, pages 
590-591. 

A simple device is described for submitting materials to alternating im- 
mersion tests in 2 different baths by a reversible clock mechanism. 

EF(21 

Microscopes. Wiiiiam L. Patrrerson (Bausch & Lomb Optical Co.) 
Metal Progress, Vol 18, Nov 1930, pages 56 57. 

The author describes advances in the construction of metallographic 
microscopes. WLC(21) 


Laboratory Furnaces for High Temperature Work. N. RyLtanp Davis & 
C. Syxes. Journal Society Chemical Industry, Vol. 50, June 19, 1931, 
pages 506-514. 

The author describes types of small induction and resistance furnaces now 
available for temperatures up to 1600° C. 9 references. VVK(21) 


A Laboratory Furnace for Testing Resistance of Firebrick to Slag Erosion. 
Rautpx K. Hursa & Cuester E. Griasspy. University of Illinois Engi- 
neering Experiment Station Circular No. 17, Oct. 1928, 18 pages 

A cylindrical furnace chamber is supported vertically on rollers and is 
rotated about its axis during the test. It is heated to any desired tempera- 
ture with controlled atmospheric conditions by a blast burner using city gas 
and air, both at high pressure. Powdered slag is fed at a uniform rate 
through the burner and impinges with the blast on the vertical faces of the 
standard-sized test bricks which form the lining of the chamber. The melted 
slag flows down over the faces of the bricks and out through a port in the 
middle of the furnace bottom. By rotating the furnace, each test brick is 
brought successively and repeatedly into position before the burner. Iden- 
tical temperature conditions and uniform slag treatment for the several 
bricks is thus insured. A sufficient number of samples can be tested at one 
time in this manner to give comparable results. 5 brands of commercial 
bricks were tested; the results are presented in tabular form. WAT(21 


An Electrical Nickel Furnace for Metallurgical Investigations. Ein 
Nickelofen fiir metallurgische Untersuchungen.) H. V. Sreinweur & 
A. Scnuuze (Physikalisch-Technische Reichsanstalt). Zeitschrift fir 
Instrumentenkunde, Vol. 50, Mar. 1930, pages 194-197. 

Advantages claimed: uniform temperature over a certain length of the 
furnace, attaining of the temperature desired in a very short time, no fluctua- 
tions in temperature. Utilization suggested: determinations of thermal 
expansion, transition points, eto. Consists of Ni-block with holes drilled 
into it. Nichrome resistance wire. Cooling-off speed can be regulated by 
blowing air through the solid Ni-block. Long time tests up to 800° C. Short 
tests up to 1000° C. Table with temperature gradient at various tempera- 
tures is included. EF(21) 


Equipment to Draw Heating and Quenching Curves. Correspondence 
from K. Honpa, Sendai, Japan. Metal Progress, Vol. 19, Jan. 1931, pages 
87-88. 

The writer describes a self-recording dilatometer for studying rapid 
temperature changes. Photograph shows the apparatus and a el curve 

TLC(21) 
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Small (250 lb.) Detroit Electric Furnace 
Pouring Heat of Alloy Steel 


These furnaces manufactured in capacities from 
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| malleable iron, alloy steel, or non-ferrous cast- 
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FOUNDRY PRACTICE & APPLIANCES (22) 


Recording the Melting Process and the Properties of the Cast Material. 
(Het registreezen van het smeltproces en de eigenschappen van het gegoten 
materiaal.) A. THOomassEN. De Gieterij, Vol. 4, Nov. 1930, pages 180-184. 

It is desirable to have complete daily reports on foundry practice together 
with chemical and physical data on the successive castings. A number of 
foundries might establish a central laboratory for complete physical and 
chemical testing. Using the same data sheets the various plant super- 
intendents might profitably discuss the results obtained at stated intervals 
of time. HSvK(22) 


Difficulties in Casting and Their Elimination in the Application of Low- 
Carbon Cast Iron for Medium-Heavy and Light Machine Casting. (Ueber 
Giessschwierigkeiten und deren Beseitigung bei der Verarbeitung von nied- 
riggekohitem Gusseisen fiir mittelschweren und leichten Maschinenguss.) 
K. W. Scumiptr. Die Giesserei mit Giesserei- Zeitung, Vol. 18, Aug. 21, 1931, 
pages 672-673. 

Using a small foundry as an example, the means of overcoming the diffi- 
culties due mainly to changing temperatures in pouring small quantities of 
material are outlined. Defects must be found by systematic investigations 
By the addition of sufficient Si (about 2.8-3%), very uniform castings can 
be obtained. Ha(22) 


The Casting of Threads. (Das Giessen von Gewinde.) W. ScHAEFER. 
Die Giesserei mit Giesserei- Zeitung, Vol. 18, May 22, 1931, pages 424-425. 

A few typical cases where threads can be cast on to cast iron pieces are 
discussed. Economies can be secured in this manner. Ha(22) 


Progress in Compressed Air Molding Machines. (Fortschritte in Druck- 
luftformmaschinen. A. SALMONY. Die Giesserei mit Giesserei- Zeitung, Vol 
18, Apr. 10, 1931, pages 304-306. 

Two types of pneumatically operated vibrating molding machines which 
simplify the work for the molder are described. They are made with box 
areas of from 1800-8000 cm.? The consumption of air for each box is given 
to 0.025 m.? at a cost of 003 RM for 1 om.’ air. Ha(22) 


Foundry Practice. Joun A. Smereton. Iron & Steel Industry & British 
Foundryman, Vol. 4, Aug. 1931, pages 355-360; Sept. 1931, pages 391-395, 
402. 

A discussion of equipment of a modern foundry used for the mass produc- 
tion of castings. CHL(22) 


Practical Questions in Calculating the Charge. (Praktische Gattierungs- 
fragen.) H. Unuirzscn. Die Giesserei mit Giesserei- Zeitung, Vol. 18, May 
29, 1931, pages 433-437. 

On the basis of the cast iron diagrams of Maurer which indicates the 
properties of cast iron as related to the contents of C and Si, an example is 
calculated in detail to obtain a metal of definite characteristic. It is then 
shown that this diagram can be used to advantage for additions of Ni and 
Cr, also. Ha(22 


Some Points on the Storage of Patterns and Accessories. (Einiges iiber 
das Aufbewahren von Modellen mit Zubehér.) W.Scuwanert. Die Gies 
serei mit Giesserei- Zeitung, Vol. 18, Apr. 10, 1931, pages 300-301. 

Some useful hints for the management and operation of foundries with 
regard to storage of patterns. Improper handling, designation and pattern 
rooms which are not fireproof are often the causes of considerable loss 

Ha(22) 


A Simplified Method for Making Special Brasses. (Sur une mode sim- 
plifie de fabrication des laitons spéciaux.) Avuaust Le Tuomas. Revue de 
Métallurgie, Vol. 28, Sept. 1931, pages 518-523. 

Brasses containing, besides Cu and Zn, some alloying elements principally 
Ni and Mn furnish a strong and corrosion resistant material which is not 
expensive. In their manufacture a considerable attention must be paid to 
the proper composition which must be kept closely to the ratio 60-40 and 
58-42 for Cu-Zn, if the best results are desired. The presence of alloying 
elements is accounted for by using their equivalence number in the calcu- 
lation of the‘composition according to the above formula. For simplification 
of the shop practice, it is much more advantageous to add these additions in 
the shape of an alloy of the proper composition. Several formulas are 
proposed for a brass with 5% Ni and 3% Mn, one of which (16.7% Cu, 
30.0% Zn, 33.0% Ni, 20.0% Mn) is particularly suitable as easy to handle 
and not requiring any overheating of the bath. The quality of the brass 
produced can be easily checked either by a fast metallographic examination 
or by easting a torsion test which will show by the angle of bend before 
fracture the composition of the metal sufficiently accurately for practical 
purposes. JDG(22 


Die-Casting of Brass. (Het Spuiten van Messing in Gietvormen.) P 
Weiss & R. Wartena. De Gierteij, Vol. 5, Mar. 1931, pages 30-34. 

A description of apparatus for die-casting of brass, made by the firm of 
Eckert Brothers in Nuernberg (Bavaria). HSvK(22 


Cupola Melting of Brass. T. Mautanp. Metal Industry, London, Vol 
38, June 26, 1931, page 644; Metal Industry, N. Y., Vol. 29, July 1931, pages 
304-305. 

Paper read before the American Foundrymens Association. Cupola 
melting of 85-5-5-—5 and 80-10-10 alloys is described. See Metals & Alloys, 
Vol. 2, Oct. 1931, page 229. PRK(22) 


Recent Progress in American Manufacture of Maileable Iron. (Progrés 
récents dans la fabrication Américaine de la fonte malléable.) H. A. 
Scuwartz. Congrés International des Mines, de la Métallurgie et de la Géo- 
logie appliquée, Section de Métallurgie, 6th session, Liege, June 1930, pages 
885-887. 

Brief résumé. Describes status of powdered coal, oil, natural gas and 
electricity as fuels. Sand control, use of permanent molds, mold-conveyor 
systems are cited as important advances. Efforts to cut down annealing 
time are discussed. Use of an atmosphere of CO + COs under pressure is 
being tried out as a means of accelerating annealing. The accelerating effect 
of Ni, Zn, Al, Ti and U has been demonstrated, and the use of Mo, with 
higher Si, accomplishes the same result without risk of mottling. Cu may 
be used for corrosion resistance and the use of Ni or Mo increases 
the strength. Embrittlement in galvanizing may be avoided by reducing Si 
and P or by quenching from 600° C. before galvanizing. It has been sug- 
gested that the success of the quenching method may be explained on the 
basis of the presence of N in the metal. The graphitization of malleable is 
not simply the break-up of cementite, but involves solution of cementite, 
diffusion of C and the deposition of C in nodules whose number depends on 


the conditions imposed. Speed of diffusion is the dominant factor. — 
HWG(22) 


Practical Calculations for Foundrymen. (Praktische Berechnungen des 
Giessereimannes.) No. 15 of Hermanns’ Betriebspraxis der Eisen-Stahl- 
und Metallgiesserei. E. Scuititz. Wilhelm Knapp, Halle (Saale), 1931 
Paper, 6 X 9'/: inches, 198 inches. Price 15 RM. 

The calculation of dimensions necessary for hooks, core rods, mold clamps 
and similar things, the calculation of casting weights from blue prints, the 
calculations for mixing irons, determination of the cost of molten iron, and 
many other mathematica] problems of the foundry are discussed in great 
detail with many illustrations. Unfortunately, few of the people in this 
country who might use such a book to advantage, can read German readily 
enough to utilize the volume.—H. W. Gillett (22)-B- 
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EFFECT OF TEMPERATURE ON METALS & ALLOYS (29) 


The abstracts appearing under this heading are prepared in 
odperation with the Joint High Temperature Committee of the 
American Society of Mechanical Engineers and the American 
society for Testing Materials. 


Cast Iron without Growth for Higher Temperatures. (Wachstumfestes 

russeisen fiir héhere pemperete) R. Mirscue & O. v. Kem. Die 

esserei mit Giesserei- Zeitung, Vol. 18, Mar. 6, 1931, pages 200-204; Foun- 
) Trade Journal, Vol. 45, Aug. 20, 1931, page 114. 

At temperatures above the critical point, cast iron shows growth which is 
irgely ascribed to the disintegration of iron carbide (increase of volume and 
nner tensions) and to the a-y-conversion which also effects a loosening of the 

structure. The possibilities of avoiding such growth are discussed; an alloy 
vith approximately 6% Si does not show any growth. The tests indicate 
at such cast iron has the same good mechanical properties as ordinary 
( st iron. OWE-+ Ha(29) 
Design of Thick-Walled Tubes Subjected to Pressure and Heat Input. 
E. W. Luster. Transactions American Society of Mechanical Engineers, 
Vol. 53, Fuels and Steam Power Section, May-Aug. 1931, pages 161-172 
With the increase in pressure and oil temperature, which have accompanied 
the development of distillation and cracking equipment in recent years, has 
irisen the need for a rational method for the design of thick tubes ‘subjected 
} internal pressure and heat input. Formulas for temperature and pressure 
stresses in such tubes, and for calculating the optimum tube for given condi- 
tions are developed. Examples of calculations are given. The creep 
ipparatus of the author’s company is illustrated and described, and the test 
methods discussed. The apparatus is similar to that of the Union Carbide 
ind Carbon Corporation. A number of the creep data published by other 
nvestigators are compared with those obtained by the author's company 
Standard Oil Development Co.). Much of the article is mathematical. 
\ study of the formulas show that rational design of thick-walled tubes to be 
used in elevated temperature service requires a knowledge of the physical 
properties of the metals used, particularly the creep characteristics. The 
modulus of elasticity, Poisson's ratio, the coefficient of expansion, and the 
thermal conductivity also enter into the equations either directly or in- 
directly, and must be known. It is planned to install a torsion machine by 
means of which the modulus of rigidity and Poisson's ratio may e accurately 
determined at both atmospheric and elevated temperatures. A few original 
data are given on the creep characteristics between 900 and 1400° F. of a 
0.12-0.18% carbon steel, a low alloy Cr-Ni-Mn steel and a low-carbon 18 
Cr-8 Ni steel. WAT(29) 
Measurements with the Aid of Liquid Helium. IX. Resistance of 
Pure Metals at Low Temperatures, (Messungen mit Hilfe von fliissigem 
Helium. IX. Widerstaud der reinen Metalle in — Temperaturen. ) 
LE ranean & B. Voter. Annalen der Physik, Vol. 1930, pages 892- 
The resistance of metals of the 4th periodic group down to Hf; of V, Ta, 
As, Sb and Bi of the 5th; of Cr, Mo, Wy , Se and Te of the 6th; of Mn and 
Re of the 7th; of Fe, Ru, Co, Rh, Ir, Pa aS Pt of the 8th periodic group was 
determined from 273° K down to the temperature of liquid He. The char- 
acteristic temperatures of these metals were calculated with the aid of the 
Gruneisen resistance formula. The relation between the characteristic 
temperatures and the position in the periodic system is tabulated. 
WAT(29) 


Reliability of Steel Boiler Sheets in Marine Service. Correspondence 
from F. G. Martin, Birkenhead, England. Metal Progress, Vol. 20, Oct. 
1931, pages 90-91. 

The writer discusses the failure of boilers under heading of their probable 
causes, defective material, bad workmanship, caustic emniaes 57's’ and 
design. LC(29) 

A Study on the Elasticity of Flexure of Iron, Copper, Gold, hice Platinum 
Silica Glass, and Nickel. (Etude sur l’élasticité de flexion, Fer-Cuivre-Or- 
Argent-Platine-Verre de Silice-Nickel.) ~ Jaguerop & H. Muaeui 
Helvetica Physica Acta, Vol. 4, part 1, 1931, pages 3-30. 

Variations in the modulus of elastic ity with temperature are given for the 
above materials. Elastic ars temperature curves are presented for the tem 
perature range of 0 to 140 The curves for all of the materials except 
silica glass are similar to het of steel. Thermal and mechanical treatment 
produce an increase in Young's modulus, with the exception of Fe and glass 
which show a decrease. Hooke’'s law is never entirely followed even for small 
amounts of deformation. The phenomena exhibited by Ni are discussed 
The data are presented both in graphic and tabular form. WAT(29 


Super-Cooling and Formation of Nuclei in Homogeneous Metallic Melts. 


Unterkiihlung und Keimbildung 77 homogenen Metallischmelzen.) A 
LANGER. Zeitschrift fiir Metallkunde, Vol. 23, June 1931, pages 165-171 


The tendency toward super-cooling was studied in solidifying melts of 
Sn, Pb and Zn. A new testing method developed by the author was em- 
ployed. The maximum of super-cooling amounted to 12—-14° C. in all 3 
metals and the correlation of duration of super-cooling with temperature was 
established. The problem of nuclei formation is taken up mathematically 
The law governing radio-active decomposition was found to hold true in the 


present investigation. The relationship between crystallization velocity 
and number of nuclei formed is graphically given and a simple method 
producing large single crystals is suggested KET (29 


Short-Time Test for Metals under Stress at Elevated Temperatures 
Journal Franklin Institute, Vol. 211, Mar. 1931, page 376 

Abstract from report in Bureau of Standards Journal of Research, Feb. 1931 
In general results show that “‘long-time’’ or ‘‘flow’’ test cannot be satisfa: 
torily replaced by simpler short-time test, although the latter is very valuable 
for preliminary studies. DTR(29 


Gray Iron Possesses Valuable Engineering Properties. Foundry, Vol 
59, Mar. 1, 1931, pages 72-74, 82; Apr. 1, 1931, pages 70-73; June 1, 1931, 
pages 54-56; Aug. 1, 1931, pages 66-69. 

Recent investigations indicate that the view formerly held that gray iron 
is not pressure- resisting at temperatures above 450° F. is no longer tenable 
High quality gray iron can be used safely at temperatures of 600-700° IF 
and even at 800° F. Tests at temperatures as low as the boiling point o! 
liquid air showed that there is but slight change of tensile strength and hard 
ness. .In the design of apparatus for low temperature work, however, the 
thermal contraction must be taken into account just the same as oe expan 


sion in elevated temperatures. Test curves are reproduced rhe electrica 
properties are also noted. Ha(29 
The ee and Testing of Materials for Highly-Stressed Chemical 
Plant. Edgar Allen Neu 8, Vol 10, dept 1‘ 31, page ¥62 ( lyn 
Review, Vol. 2, Oct 1931, page 147 
For the construction of high-pressure reaction vessels, low C vanadium 


or molybdenum steels have recently been introduced because they are resis 
tant to aging and are capable of withstanding great ge anical stresses, both 
at ordinary and elevated temperatures. Steels with 3-5% Ni are also used 


for this purpose which makes it possible to build the vessels with muc! 
thinner walls. Ha(29 
High Pressure in Chemical Industry. E. N. Goucron. Journal 8 
ciety Chemical Industry, Vol. 50, Apr. 17, 1931, pages 320-32! 
A general economic review of industries requiring high temperatures 
and pressures such as the N, petroleum, natural gas and hydrogenatior 
industries. VVK(29 


Considerations on the Léffler High Pressure Boiler From a View Point 
of Construction. (Considérations sur la chaudiére Léffler a haute pressure 
au point de vue de la construction. Chaleur et Industrie, Vol. 138, Oct 
1931, pages 537-546. 

The steel used in the construction of tubes in the Léffler high pressure boiler 
is one containing 0.64% Mo. At 550° C. this steel has a creep limit of 5600 
7000 lbs./in.?, and a tensile strength of 84,000 lbs./in.? rhe elastic limit 
is double that of ordinary C steel WAT(29 

Kanthal Alloy. Revue Generale de l' Electricite, Vol. 29, Mar. 21, 1931, 
pages 91B-92B. 

4 new alloy named ‘‘Kanthal Alloy,’ has been developed by Mr. H. von 
Kantzow, general manager of the Boulons Works at Hallstahammar (Swe 
den). It is an iron alloy containing aluminum, cobalt and chromium The 
main characteristics ot this alloy are a high degree of resistance to heat, a 
low electrical conductivity, and a good capacity for both hot and cold work 
ing. It can be used for the production of sheet, tube, wire, or for the manu 
facture of crucibles. The melting point of this alloy is very high: 1650° C, 
This new alloy will find an interest{ng field of application in electric 
heating where a material of high electrical resistance and elevated resistance 
to the action of high temperature is required. HWG(29 


Heat Emission from the Surfaces of Cast Iron and Copper Cylinders 
Heated with Low Pressure a A. C. Wittarp & A. P. KRatz. He 
ing, Piping & Air Conditioning, Vol. 3, Feb. 1931, pages 141-145 

This paper attempts to explain why a cast iron cylinder with walls 0.25 in. 
thick will transmit over 50% more heat than a copper cylinder of exactly the 
same size with walls 0 01264 in. thick, when there is low pressure steam on 
the inside and air on the outside of the cylinders. Note that the cast-iron 
cylinder wall is almost twenty times as thick as the copper cylinder wall, and 
that copper has a conductivity 8 times that of cast iron per inch of thickness 
Although the copper wall is 8 X 20 = 160 times better than the cast-iron 
wall as a heat conductor, the overall heat transfer of the cast iron cylinder 
is greater than that of the copper cylinder because of the greater surface emis 
sion of cast iron The conductivity of the metal may bear little or no rela- 
tion to the amount of heat emitted from a cylinder made of that meta] when 
filled with saturated steam and surrounded by still air. The actual metal 
thickness, within rather wide limits, has little or no relation to the amount of 
heat emitted. The surface finish ts an all important factor The resistance 
to heat flow from the outer surface of the metal cylinder is relatively enor- 
mous when measured in terms of the resistance of the metal wall itself 

AT (29 

Magnetic Properties of Copper-Nickel Alloys. E. H. Wituiams. Physi- 
cal Review, Vol. 38, Aug. 15, 1931, pages 828-—-831. 

The magnetic susceptibility of alloys of Cu and Ni in proportions ranging 
from 0.1% to 70% Ni have been studied between 20° and 600° C. X-ray 
examinati a of the alloys show that they are homogeneous solid solutions 
Although Cu is only weakly diamagnetic it requires 0.8% or 0.9% Ni to 
neutralize this diamagnetic effect and 56‘ % Ni is required before alloys show 
ferromagnetic properties at ordinary temperatures. For amounts of Ni 
from 1% up to 30% the alloy, while paramagnetic in most respects, does not 
obey any known law of paramagnetism with regard to temperature. As the 
temperature is increased the susceptibility first increases and then decreases, 
- maximum occurring in the neighborhood of the Curie point (about 400° 

)for Ni. In the case of alloys containing more than 30% Ni, the suscepti- 
bites decreases with increase of temperature for temperatures above 20° C., 


up to 600° C. WAT(29 
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LEACHING (30) 


Treating a Complex Ore. Data from Experimental Work on Ores in the 


Denver Laboratories of the Complex Ores Recovery Co. G. L. OLpRIGHT 
Technical Paper 499, United States Bureau of Mines, 1931, 101 pages. 

The author gives an account of the more salient features brought out in 
developing a pros for the treatment of the ore of the Flin Flon mine in N. 
Manitoba. He discusses extensive experimental results on roasting, leaching 
and electrolysis of solutions from an ore analyzing Cu 1.80, Zn 4.65, Fe 34.2, 
S 38.2, SiOe 7.7, CaO 2.73, AleO; 1.82, Pb 0.29, MgO 2.38, Mn 0.10, As 0.44, 
Sb 0. 15%, Au 0.12 and Ag 1.7 oz./ton. AHE(30) 


Milling, eee ETO Cyaniding. A.titen J. Cirarx. Engineering & 
Mining Journal, Vol. 132, Oct. 12, 1931, pages 298-304. 

One of the papers of a symposium on “‘The Homestake Enterprise.’ 
Milling in water enhances Au recovery by amalgamation and reduces ulti- 
mate residue loss. Cyanicide action is prevented by aeration before the ap- 
plication of cyanide treatment to the 2 parts of a classified pulp, previously 
ground to a degree permitting maximum metallurgical return. Adequate 
dewatering of slime before cyanidation by pressure filtration, is an economical 
and efficient step, the advantages of which deserve wider recognition. A 
flowsheet of mills and cyanide plants at Lead, 8. Dak. and vicinity is shown. 

W HB(30) 

Some Problems in the Treatment of Gold Ores. Staff, Division of Ore 
Dressing & Metallurgy, Mines Branch, Department of Mines, Canada. 
Canadian Mining & Metallurgical Bulletin No. 235, Nov. 1931, pages 


1250-1261. 


Problems in the treatment of Au ores of 5 classes are considered. These 
classes are (1) free milling, (2) free Au plus pyrite, (3) containing Cu, (4) 
arsenical and (5) containing interfering gangues such as graphitic material, 


soluble salts, etc 


AHE(30) 

Flotation Practice at the Calumet and Hecla. Rosert M. HasKetu 
Calumet and Hecla Consolidated Copper Company). Mining Congress 
Journal, Vol. 17, Oct. 1931, pages 528-530. 

The ores treated in Calumet & Hecla stamp mills are of 2 kinds, entirely 
different, (1) conglomerate and (2) amygdaloid. The former is hard and 
grinding through 200 mesh does not liberate it very thoroughly from gangue, 
while with the latter, crushing through 48 mesh gives satisfactory extraction. 
Conglomerate tailings are separated into plus 200 and minus 200 mesh prod- 
ucts and only the latter is floated, the coarser sand being ammonia leached. 
Roughly 1000 tons primary slime, 1400 tons of reground sand and highly 
variable amount of reclaimed lake slime are treated every 24 hrs. Plant 
layouts for both types of flotation are described. Name, composition and 
amount of collectors, frothers and stiffeners used are given in detail. 


DTR(30) 


REDUCTION METALLURGY (31) 


Blast Furnace Progress in 1930. R. H. Sweerser. Blast Furnace & 
Steel. Plant, Vol. 19, Jan. 1931, pages 101—104. 

Brief review of developments and comments on the operation of a few 
new 1000-ton blast furnaces. The dimensions, equipment of auxiliaries 
and operating conditions are described. Ha(31) 


Blast br Theory and Practice. R.H.Sweerser. Blast Furnace & 
Steel Plant, Vol. 18, Dee. 1930, pages 1824-1826, 1828. 
See Metals & Alloys, Vol. 2, Nov. 1931, page 287. Ha(31) 


Iron Ore Beneficiation. Crype E. Wiitiams. Mining & Metallurgy, 
Vol, 12, Apr. 1931, pages 186-188. 

The author takes the view that the Lake Superior district will continue 
to lead in the supply of iron ore for decades to come. The ores are benefici- 
ated about 13'/2% by washing, drying and sintering and 25% by crushing 
and screening. A review is given of improved furnace practice by reducing 
the coke consumption of basic iron and of the various grades of lake iron 
ores. Ha(31) 


Direct Methods for Production of Iron. (Die direkte Eisenerzeugung.) 
F. Wist. Proceedings World Engineering Congress, Tokyo, 1929, Vol. 

3, published 1931, Mining & Metallurgy, Part 1, pages 481-495. 

Includes discussion. Rather general discussion of methods for making 
wrought iron or sponge iron direct from ores. In discussion Kjerrman 
briefly refers to Swedish methods. HWG(31) 


Heating of Blast Furnace Blast. (Ueber die Bedeutung der Erhitzung 
des Hochofengeblasewindes und iiber ihre Auswirkung auf die Ofenleistung.) 
F. Wits1 Proceedings World Engineering Congress, Tokyo, 1929, Vol. 33. 
published 1931, Mining & Metallurgy, Part 1, pages 449-461. 

HWG(31) 


Discussion of present practice. 

The Thin-Walled Blast-Furnaces of the Prague Ironworks Company. 
J.Sarex. Engineering, Vol. 130, Dec. 26, 1930, pages 817-820. 

Condensed from paper read before the Iron and Steel Institute, Sept. 15, 
1930. See Metals & Alloys, Vol. 2, Jan. 1931, page 20. LFM(31) 


The Tanier Zinc Furnace. (Le four Tanier.) V. Tanipr. Congrés 
International des Mines, dela Métallurgie et de la Géologie appliquée, Section de 
Métallurgie, 6th session, Liege, June 1930, pages 457-464. 

The arrangement of the retorts and the general construction of the furnace 
are shown in sketches. Temperatures of the different rows of retorts, retort 
life, ete., are tabulated. The furnace produces 30% more Zn, with !/; less 
fuel, and makes only half as much blue powder as the older type furnace 
which it repiaced. HWG(31) 


Reduction Experiments with Minette Ores and Sintered Products. (Re- 
duktionsversuche an Minette- Erzen und Sintergut.) H. Siece.. Archiv 
fiir Eisenhiittenwesen, Vol. 4, June 1931, pages 557-564; Stahl und Hisen, 
Vol. 51, Aug. 6, 1931, pages 1005-1006. 

The author studied the changes which minette ore and sintered products 
undergo during reduction in a manner so that the experimental conditions 
were similar to the actual conditions in the blast furnace. Therefore, the 
ores were gradually heated in 10 hrs. from 200° to 1000° C. and reduced 
with gas. Ore specimens were analyzed for Fe’’, Fe’’’, FesC and metallic 
Fe. It was found that carbide is formed directly from the ore at low tempera- 
tures (the amount increases up to 600° C.) and decreases at higher tempera- 
tures; most pronouncedly between 800° oad 900° C. Remarkable amounts 
of metallic Fe are formed below 700° C. The formation of metallic Fe starts 
only when the reduction of Fe’’’ to Fe’’ is completed. The state of reduc- 
tion of ores and sintered products is alike at temperatures around 1000° C. 
Ores, the reduction of which is completed even at temperatures around 700° 
C., oxidize again at higher temperatures, so that, in all cases, the O content 
amounted to from 4 to 6% at 1000° C. GN(31) 


Production of Lead-Tin Alloys from Tin Slag. (Die Herstellung von 
Bleizinnlegierungen aus Zinnschlacken.) Epmunp R. Tuews. Metall- 
bérse, Vol. 21, Jan. 1931, pages 3-4. 

Sn slags are smelted with Pb or Sn-poor alloys. A purer product is ob- 
tained by using type metal. Pb residues can be used with Sn slags to pro- 
duce an alloy of 8% Sn. For alloys richer in Sn, this product is oxidized and 
used as raw material for the next smelt. Sulphurous ores require a pre- 
liminary roasting. The presence of much As is harmful because of the 
formation of viscous iron arsenides. A coking mixture containing 10-25% 
wood charcoal is best. W HB(31) 
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Metallurgy of Copper and Cobalt at Katanga. (La métallurgie du cuivre 
et du cobalt au Katanga.) E. Roger. Congrés International des Mines, de 
la Métallurgie et de la Géologie appliquée, Section de Métallurgie, 6th session, 
Liege, June 1930, pages 441-456. 

Unsuccessful experience with water jacketed furnaces is recounted. The 
oxidized copper ores are subjected to gravity concentration and flotation and 
the finely divided product is smelted in reverberatories. Lean ores are 
leached and the metal recovered by electrolysis. Flow sheets are given and 
many details described. Cobalt-bearing ores are smelted in water-jacketed 
furnaces, reaucing the Cu and leaving Co and Fein the scoria, which passes to 
electric smelting furnaces. Ores high in Co are subjected directly to electric 
smelting. The smelting process produces an alloy of Cu-Co-Fe which 
liquates into two separable products, a red alloy of 90-93% Cu, 3-5% Co, 
3-5% Fe and a white alloy of 14-17% Cu, 35-45% Co, 35-45% Fe. The 
process is regulated to produce as mueh of the white alloy as possible, since 
the recovery of cobalt from it is easier than from the red alloy. HWG(31) 


The Technical Position of the Zinc Industry. O. W. Rosxiitu. Mining 
Journal, London, Vol. 174, Aug. 8, 1931, page 618; Aug. 15, 1931, pages 
632-633 

The author describes the Maier process for ZnO reduction by CH, and the 
Coley process for reduction with nascent C from decomposed hydrocarbon 
oil. Other recent advances are briefly described. AHE(31) 


Investigations of Japanese Magnetic Iron Sands. 8S. Umnz Proceed- 
ings World Engineering Congress, Tokyo, 1929, Vol. 33, published 1931, 
pages 605-638. 

In English. The titanium oxide in these sands is in solid solution or 
present as an intergrowth so that it was found impossible to eliminate more 
than 50% of the TiOe by magnetic separation. Difficulties in reduction due 
to TiOe are commented on. Good micrographs of the ores are shown. 


HWG(31) 


NON-METALLIC COATINGS FOR METALS & ALLOYS (32) 


Japanning and Enameling Plant Meets Varied Schedules with Automatic 
Gas-Fired Se ag J. B. Neavtey (American Gas Association). Automotive 
Industries, Vol. 64, Apr. 1931, pages 582-583. 

Ovens are heated indirectly with separate gas-fired heaters, and the hot 
products of combustion are forced into ovens with motor fans. Work is first 
put through a burnoff oven to free material of grease, etc. The burnoff 
oven, a box-like structure of sheet steel and asbestos, 1s heated directly; 
temperature of 600-700° F. is used; the burnoff period varies from 15 to 50 
mins. This is followed by sanding and wiping. First coat work is baked on 
in 3 semi-automatic ovens after the material has been dipped in dull finish 
japan of 29° Be. The second coat is applied. and baked on in the fully auto- 
matic oven, after being dipped in 30.5° Be japan. All air admitted to the 
dipping enclosure is filtered and was shed while its temperature is auto- 
matically controlled by unit heaters. DT R(32) 


Enameling of Cast Iron. (L’émaillage de la fonte.) Try-CHALONs. 
Revue Fonderie Moderne, Vol. 25, Aug. 25, 1931, pages 305-309. 

A detailed description of the production and ge eae of pieces suitable 
for enameling, the preparation of the enamel and the application of the 
enamel to the cast iron. Wet and dry processes and heating and drying are 
discussed. Ha(32) 


The Modern Painting Method with the Spraying Gun. (Das neuzeitliche 
Anstrichverfahren mittels der Spritzpistolen.) A. Karsten. Oberfldchen- 
technik, Vol. 8, July 21, 1931, pages 153-155. 

The development and modern equipment of different manufacturers is de- 
scribed. The pressures applied vary between 1.5 and 3.5 a 

a(32) 


The Causes of Blisters and Pinholes in Wet-Process Caz’ !ron Enamel. 
(Ueber die Ursachen von Blasen und Nadelstichen in Gussnassemaille.) 
WALTER Kerstan. Giesserei, Vol. 17, Oct. 3, 1930, pages 965-972. 

Plant and laboratory experiments to determine the causes of blisters and 
pinholes in cast Fe enamels produced by the wet-process. These defects 
are shown to be due to the simultaneous action of various causes, principal 
among which are: (1) incorrect composition of the frit, (2) physical defects 
in the cast Fe, (3) insufficient cleaning of the casting surface and (4) various 
changes in the Fe structure during the baking of the enamel. Cast Fe in 
which the graphite is finely divided is the most stable during baking and 
shows the least change in structure during the enameling process. (32) 


Lime Process for Coating Aluminum. Leon McCuntocna. Metal 
Cleaning & Finishing, Vol. 2, Oct. 1930, pages 863-864. 

From paper read before the American Electrochemical Society. See 
Metals & Alloys, Vol. 1, Feb. 1930, page 390. MS(32) 


The Advantage of Thin Organic Protective Coatings. (Der Vorteil diinner 
organischer Schutzschichten.) P. Nerrmann. Korrosion und Metall- 
schutz, Vol. 7, June 1931, pages 164-165. 

Scientific problems involved in extremely thin surface layers are con- 
sidered. EF (32) 


The Standardization of the Painting Methods in the Manufacture of 
Automobiles of the Adler Works. (Die Rationalisierung der Lackierverfahren 
des Automobilbaues der Adlerwerke.) E. Jurtue. Automobiltechnische 
Zeitschrift, Vol. 34, Sept. 30, 1931, pages 601-604. 

A description of the mechanical dipping in lacquer is given and a compari- 
son between manual and mechanical methods. Even at 33!/3% of the full 
capacity of the plant, a saving of 47.5% can be obtained by the mechanical 
method. Ha(32) 


Rubber Pipe Lining Minimizes Pulp Abrasion. D. D. Homer. Engi- 
neering & Mining Journal, Vol. 132, Oct. 26, 1931, pages 367-368. 

For the transport of tailing, a metal pipe lasted for the passage of 1000 
tons, and extra heavy metal pipe for 2000 tons. A rubber-lined pipe showed 
negligible wear after the passage of about 250,000 tons. HB(32) 


Paint Coatings in Aviation and Their Testing. (Anstrichmaterialien fiir 
den Flugzeugbau und deren Priifung.) O. Merz. Korrosion und Metall- 
schutz, Vol. 7, Sept. 1931, pages 217- 218. 

The various lacquers on the market, their properties, advantages and dis- 
advantages, utilization, etc., are critic ally discussed with reference to aviation 
purposes. The paper was presented before the Reichsausschuss fir Metall- 
schutz,,;May 1931. EF (32) 


, Spraying Finish Coat Sheet-Steel Enamels. Better Enameling, Vol. 

, 1931, pages 14-17. 

> equipment necessary and the importance of the proper consistency 
of the enamel are discussed and rules for spraying are given. WAT(32) 









' 
s 
r 





MANUFACTURERS’ 
LITERATURE REVIEWS 


In this department we each month list the catalogs and 
other printed matter issued by manufacturers. Unless 
otherwise noted, any of the items listed may be secured 
free upon application to the issuing firm. Manufacturers 
— have not yet sent in their printed matter are invited 
to do so. 


201 Jig Borers.—A 32-page booklet of performance data on Swiss High 
Speed Precision Borers has been sent out by the R. Y. Ferner Co., Washing- 
ton, D.C. The book is fully illustrated. 


202 Lead.—The November issue of this publication of the Lead Indus- 
tries Association, Graybar Building, New York, contains accounts of a 
number of novel and interesting uses of lead. 


203 Heat Treating.—An article ‘Flexibility in Heat-Treating’’ has been 
reprinted from American Machinist by the Hevi Duty Electric Company, 
Milwaukee, Wis. Copies may be obtained from the company. 


204 Heat Treating Furnaces.—Bulletin No. 322 of the W. S. Rockwell 
Co., 50 Church St., New York, is devoted to their rotary hearth furnaces 
for heat-treating and forging ferrous and non-ferrous metals. They may 
be either electric or fuel-fired. 

205 Return Bends.—Several different types of Ohiolock Frictionless 
return bends are illustrated in a folder sent out recently by the Ohio Steel 
Foundry Co., Springfield, Ohio. 


206 Thermometer Controllers.—Bristol’s thermometer controllers for 
ranges up to 1000° F. are listed in their catalog No. 2025. Their new 
recorder controllers are also illustrated in this catalog. A price list accom- 
panies it. The Bristol Company, Waterbury, Conn. 


207 Alloy Cast Iron.—A leaflet issued by the Driver-Harris Co., Harrison, 
N. J., advertises their ‘“‘Nichrome’”’ B for addition to cast iron in the making 
of cylinder blocks, pistons, brake drums, engine sleeves, etc. 


208 Manganese Steel.—A recent issue of The Amsco Bulletin, sent out 
by the American Manganese Steel Co., Chicago Heights, IIl., is devoted to 
a variety of applications of manganese steel. Performance data are given. 


209 Electric Telemeters.—Bulletin No. 27 of the Baldwin-Southwark 
Corp., Philadelphia, Pa., is descriptive of a group of testing and measuring 
devices all based on the use of carbon-pile resistors for the measurement 
of small motions. A technical discussion of the adaptations as well as the 
limitations of the carbon-pile resistor is included. 


210 Pyrometers.—The Pyrometer Instrument Co., 103 Lafayette St., 
N. Y., has issued several leaflets and pamphlets on their new simplified 
optical pyrometer. Their Bulletin No. 20 explains the principle on which 
these instruments work and gives directions for using them. 


211 Furnaces.—The Surface Combustion Corp., Toledo, Ohio, has 
prepared an attractive pamphlet by collecting a number of their ads which 
appeared in 1931 and printing them under one cover. Many applications 
of their special furnaces are shown. 


212 Fire-Brick.—Mono-line, a plastic fire-brick manufactured by 
Quigley Company, 56 West 45th St., New York, is described in a booklet 
issued by the company. Its various uses are illustrated. Another booklet 
put out by them is devoted to their acid-proof cement. 


213 Steels —Wheelock, Lovejoy & Co., Inc., Cambridge, Mass., 
have prepared a number of leaflets, one devoted to each of their steels 
These leaflets give the composition, physical properties, heat treatment, 
instructions and uses of the steel in question. They are punched for filing 
in a pocket size note book. 


214 Electric Furnaces.—Bulletin No. 7 of the Ajax Electrothermic 
Corporation, Trenton, N. J., is devoted to the Ajax-Northrup oscillator or 
spark-gap type converters and furnaces. It discusses the general principles 
f this equipment and is profusely illustrated. 


215 Industrial Regulators——-The Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn., has published a condensed catalog on their electric 
motor operated valves to regulate the flow of steam, air, water, gas, oil, 
ete. Separate bulletins fully describing the operation of each device can be 
obtained from the company. 


216 Recuperators.—Bulletin No. 3114 of the Duraloy Co., 26th St., 
Pittsburgh, Pa., contains information valuable to users of furnace recupera- 
tors wherein extremely high temperatures are involved. Cross-section 
diagrams of this type of recuperators are given. 


217. +Electro-tinning.—A compact booklet compiled by the Roessler & 
Hasslacher Chemical Co., Niagara Falls, N. Y., contains information on 
the composition and preparation of the sodium stannate-acetate solution, 
operating conditions, methods of control and other data of interest on the 
electrotinning process. 

218 Machine Tool Castings.—The December issue of Nickel Cast 
Iron News, published by the International Nickel Co., 67 Wall St., N. Y., 
features an article entitled ‘‘Better Machine Tool Castings.”’ It also 
contains No. 10 of their Intimate Chats on Metallography. 


219 Gas Furnaces.—Bulletin No. 16 of the American Electric Furnace 
Co., 27 Von Hillern St., Boston, Mass., is devoted to the Juthe gas furnaces 
with atmospheric control. A section plan of the furnace is shown. 


220 Rhodium Plating.—The H. A. Wilson Co., 97 Chestnut St., Newark, 
1. J., has recently printed a pamphlet on their rhodium plating solution 
They are prepared to furnish a small plating outfit for a moderate price. 


221 Inhibitor Acid.—A folder describing their Inhibitor Acid has been 
issued by the Merrimac Chemical Co. Inc., Boston, Mass. 


222 Thailium.—The January issue of the Industrial Bulletin, published 
by Arthur D. Little, Inc., Cambridge, Mass., contains a short item on this 
rare element. 


223 Facts on Soldering—-A most attractive booklet compiled by the 
Kester Solder Co., Chicago, Ill., contains much information on soldering. 
Some of the chapter headings are Fluxes, Solders, Soldering Equipment and 
Applications of Solders and Flux. 


224 Roll Lathes.—Bulletin L-1201 of the United Engineering and 
Foundry Co., Pittsburgh, Pa., is devoted to their heavy duty roll lathes. 
Excellent illustrations and cross-section diagrams of the equipment make 
this an unusually interesting pamphlet. 


225 Gage Blocks.—C. E. Johansson, Inc., Division of Ford Motor Co., 
Detroit, Mich., has recently issued a catalog on their gage blocks and 
accessories. These gage blocks are said to be accurate within a few millionth 
parts of an inch. A price list is included. 












226 a Instruments for Examining and Analyzing Metals.—A 


125-page book prepared by the Bausch & Lomb Optical Co., Rochester, 
N. Y., is an optical handbook for the metallographer, including articles, 
tables and references compiled by their Scientific Bureau. It includes very 
complete optical information for the metallographer, as well as a discussion 
of ultra violet photomicrography and an article on spectrographic analysis 

227 Lead.—The January issue of this publication of the Lead Industries 
Association, Graybar Building, New York, features an article on lead pipe 
with compression fittings. It also describes the use of lead walls 
as a protection against X-rays. : 


228 Springs.—The December issue of Mainspring, published by the 
Wallace Barnes Co., Briston Conn., contains the second installment of an 
article on ‘‘Flat Springs.’’ Charts and tables add to the usefulness of this 
discussion. 


229 Hack Saws.—A leaflet sent out by Joseph T. Ryerson & Son, Inc., 
Cambridge, Mass., includes a list of their high speed hand and power blades 

230 Furnaces.—Bulletin No. 220 of H. O. Swoboda, Inc., Pittsburgh. 
Pa., illustrates their ‘‘Faleon’’ Straight Line Continuous Electric Furnaces 
arranged for hardening and tempering strip steel. 


231 Castings. The December issue of Better Castings issued by the 
Niagara Falls Smelting & Refining Corp., Buffalo, N. Y., contains a list of 
their alloys with suggested uses for each one. 


232 Temperature Controls.—Bulletin No. 1212 of the Automatic 
Temperature Control Co., Inc., 34 East Logan St., Philadelphia, Pa., is 
devoted to their time cycle contractors of several types The manually 
operated cycle stop type, the semi-automatic cycle stop type, the automatic 
cycle repeating type and the cycle program type 

233 News about Anaconda Metals.—The January issue of this periodical 
which is sent out by the American Brass Co., Waterbury, Conn., contains a 
number of articles discussing the uses of Everdur and different types of 
bronze. 


234 Grinding.—The November issue of Grits & Grinds, house organ of 
the Norton Company, Worcester, Mass., has in it several interesting articles 
Gauges Increase Grinding Production and Reduce Scrap Work, Effect of 
Grinding Pressures on Bakelite and Rubber Snagging Wheels, and Laps and 
Lap Care for Accurate Work. 


235 Piping.—A recent issue of the National Bulletin, a publication of 
the National Tube Co., Pittsburgh, Pa., features a well-illustrated article 
‘‘National Pipe for Power Piping Several pages of the Bulletin are de 
voted to tables showing the properties of supersaturated and superheated 
steam. 


236 Metal Melting.—The use of the Kemp Immersion melting equip- 
ment is recommended for melting such soft metals as lead, tin, pewter, type 
metal or solder. According to this system the heating units are placed inside 
of the metal to be melted instead of outside of the pot which is said to effect 
great economy and efficiency. 


237 Bonding Material.—The General Electric Co., Schenectady, N. \ 
has sent out reprints of an article which originally appeared in their Genera 
Electric Revieu It is entitled ‘‘Glyptal in the Foundry" and discusses the 
advantages of this material as used in making cores in the toundry 


238 Furnaces.—The American Electric Furnace Co., Boston, Mass., has 
recently issued a folder describing their high speed electric furnace wit} 
controlled atmosphere. A diagram shows how the atmospheric control 
works. 

239 Promal Castings.—The Link-Belt Co., Indianapolis, Ind., is 


distributing an attractive book devoted to Promal castings Promal is a 
metal suitable for many industrial castings and is described and illustrated 
in this new book, No. 1250. 

240 Udylite.—The December issue of The Udylite News, published by 
the Udylite Process Co., Detroit, Mich., tells about the use of this rust 
proofing process in fire-alarms and in steel lockers. 


2941 Furnaces.—Leaflet GEA-1495 of the General Electric Co., Schenee 
tady, N. Y., discusses their Bell-type furnaces for bright-annealing coiled 
steel strip. Leaflet GEA-1324A is devoted to their air-draw furnaces 
for the quantity drawing of steel parts at temperatures up to 1200° F 


242 Lead.—The February issue of the Copper & Brass Research Asso- 
ciation Bulletin illustrates the application of lead-coated copper to roofings 
on various types of important buildings throughout the United States 


243 Electric Heating Equipment.—Catalog 247 of the Westinghouse 
Electric & Mfg. Co., is a most useful 100-page bulletin devoted to their 
electric furnaces, ovens, melting pots, heating elements and heating controls 
Each item is illustrated and is accompanied by production curves and speci 
fications. The first few pages give useful definitions of terms relating to 
heat treatment operations. 


244 Material Handling.—Data Sheet No. 5 of the Link-Belt Company, 
Chicago, IIl., contains a chart giving sizes of shafts for combined torsion and 
bending. 
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ePeYeReQVe 
PYROMETERS 


RADIATION 


Portable. Sight into 
furnace or at the 
material, and within 
3 seconds you have 
automatically a true 
temperature indica- 
tion. Stock ranges: 
1000-2600°F; 1400- 


3 600° F. 








The only self-contained, direct reading Pyrometer. 
Concentrated test mark permits precision tempera- 
ture readings of minute spots. Stock ranges: 1400- 
2400°F; 1800-3300°F; 1400-2200°F and 1900-3400°F. 


TUBES—RADIATION 


Standard or a 
Super-Sen- (f 
sitive. Pro- 
Ver econo- | 
mical as 
compared 
with ther- 
mocouples 
when measuring high temperatures. Super-Sensi- 
tive Tubes have time lag of approximately 1 second. 


RAPID RECORDER 







Especially de- 
signed to record 
instantly quick- 
changing tem- 
peratures when 
measured with 
our Super-Sensi- 
tive PYRO 
RADIATION 
TUBE 
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Frederick Samuel Jordan, 
sales manager of the nickel 
department of the Interna- 
tional Nickel Company, Inc., 
67 Wall Street, died suddenly 
on Dec. 16, 1931, of a cerebral 
hemorrhage at his home, 30 
Fifth Avenue, after an illness 
of less than a day. Mr. 
Jordan was 62 years old. 

Born in Berea, Ohio, on 
Aug. 28, 1869, Mr. Jordan 
attended the Cleveland Busi- 
ness College and commenced 
his career when he was 18 in 
the Cleveland offices of the 
Big Four Railroad. A year 
later he became private 
secretary to H. P. McIntosh, 
an executive of the Canadian 
CopperCompany. Thecom- 
pany merged into the organi- 
zation of the original Inter- 
national Nickel Company in 
1902 and Mr. Jordan came to New York as a sales executive. 

Mr. Jordan was a member of the Bankers’ Club, the North 
Hills Golf Club and the Ohio Society. 





On recommendation of the Board of Awards, the Board of 
Directors of the American Foundrymen’s Association has ap- 
proved the presentation of the W. M. MacFadden and John A. 
Penton Gold Medal Awards to Dr. H. W. Gillett, Director of 
Battelle Memorial Institute, Columbus, Ohio, and L. W. Spring, 
Chief Chemist and Metallurgist, Crane Company, Chicago, 
respectively, for their outstanding services to the foundry in- 
dustry. These two medal awards, which will be presented at the 
1932 convention of the A. F. A. at Philadelphia next May, are 
two of four medal awards which were established through grants 
of funds by four post officers of the A. F. A. in 1920. The Board 
of Awards, which selects the recipients of these medals, consists 
of a committee of seven past presidents of the Association. Mr. 
Spring is a member of the Editorial Advisory Board of Merats & 
ALLoYs. 








GENERAL (0) 


Metallurgical Fundamentals Present and Future. Cuas. G. 
Mater. Mining & Metallurgy, Vol. 12, June 1931, pages 280-284. 

The author emphasizes the necessity of accurate and com- 
plete knowledge of the properties of matter and of the 
energy involved in physical and chemical changes because 
this is the first requisite of metallurgical progress. The 
training of metallurgists should primarily follow these 
lines. These ideas are illustrated by examples of application 
of theory, later verified by experiment. Ha (0) 


Chemical Composition as a Basis for Classifying Steel 
Castings. R. A. Buti. Iron Age, Vol. 128, July 16, 1931, pages 
174-175, 207. 

The adoption of definite chemical limitations for the defi- 
nition of products of the steel foundry is suggested instead 
of the present indefinite designations such as “low carbon,” 
“high-alloy,” “regular alloy steel,” etc. See Metals & Alloys, 
Vol. 2, Dec. 1931, page 321. Ha (0) 


The Distribution of the Platinum Metals in the Earth- 
Crust (Die Hiiufigkeit der Platinmetalle in der Erdrinde). 
I. & W. Noppack, Zeitschrift fiir physikalische Chemie, Bodenstein 
Festband, 1931, pages 890-894. 

The investigators extended their research work on the 
geo-chemistry of Rhenium (see Metals & Alloys, Vol. 2, Nov. 
1931, page 241) to the analyses of the Pt-metals in their 
earefully collected samples and computed therefrom the dis- 
tribution of the Pt-metals in the cosmos. The share of the 
metals listed in Column 1, in the sun’s system is given in 
Column 2 in the table below, whereas Column 3 collects the 
occurrence on this earth. Column 4 shows the “impoverish- 
ment factor,” i.e. the ratio between the contents of the Pt- 
metals in the center parts of the earth and the earth crust. 
The data evaluated are confronted with former statements 
of other scientists and are critically discussed. 


Metal Occurrence in Occurrence on “Impoverishment 
the cosmos the earth Factor” 
Ru 9 x10-6 1.8x10-8 500 
Os 3.9x10-6 3.2x10-8 122 
Rh 1.9x10-6 2.2x10-8 86 
Ir 0.9x10-6 2.1x10-8 43 
Pd 7.0x10-6 1.2x10-8 583 
Pt 7.0x10-6 5.0x10-8 140 
EF (0) 


Chemical Engineering Catalog. Chemical Catalog Company, 
New York, 1931. Cloth 9x12 inches, 1017 pages. Price $3.00. 
Free of charge to operating officials subject to return upon 
publication of new edition. 

The Sixteenth Annual Edition of the Chemical Engineer- 
ing Catalog sustains the high standards established by pre- 
ceding issues. The sections of this volume are the same as 
those last year, namely: 1. Alphabetical list of firms cata- 
loged. 2, Trade Name Index. 3. Classified Index of Equip- 
ment and Supplies. 4. Equipment and Supplies Section. 3. 
Classified Index of Chemicals and Raw Materials. 6. Chemi- 
‘als and Raw Materials Section. 7. Technical and Scientific 
Books Section. 

The material contained in these sections has been careful- 
ly cross-referenced and is a convenient source of informa- 
tion for those interested in machinery, laboratory supplies, 
heavy and fine chemicals and equipment. 

M. L. Moorman. -B-(0) 


Transactions of the American Institute of Mining & Metal- 
ijurgical Engineers, Petroleum Division, 1931. Institute of 
Mining & Metallurgical Engineers, New York, 1931. Cloth, 
6x9% inches, 657 pages. Price $5.00. 

This volume contains 65 papers covering much of the 
newer technical information on unit operation, petroleum 
engineering, research engineering, economics and world pro- 
duction. These papers were presented at the 2 fall meetings 
if the Petroleum Division, A.I.M.E., held in Tulsa, Oct. 2 and 
3 and Los Angeles, Oct. 17, 1930, and the annual meeting in 
New York City in Feb. 1931. -B-(0) 


The Open Hearth versus the Steel Plant. Blast Furnace & 
Steel Plant, Vol. 18, Oct. 1930, pages 1619-1623. 

The quality of the steel supplied by the open hearth to 
the steel plant for further manufacture is the basis of the 
entire steel trade. The consumer frequently abuses his steel 
beyond the proper limits, causing serious defects. The qual- 
ity of steel made in the open hearth depends on the kind 
of scrap charged, percent of scrap, delivery of hot metal to 
the open-hearth furnace when needed, amount and kind of 
limestone used, fuel, evenness of flow of fuel, attention and 
ability of operators and pit practice. In the steel] plant, the 
determining factors include the proper timing of delivery to 
soaking pits, rolls, reduction in rolling with regard to tem- 
perature of the ingot, temperature control, etc. All of these 
factors are briefly discussed. Ha (0) 


Metals and Alloys. Louis Cassier Co., Ltd., London, 1931. 
Cloth, 6x9 inches, 136 pages. Price $2.65. ; 

The previous edition contained the percentage composi- 
tions of some 500 metals and alloys, while the present book 
lists about 3500 alloys. The listing is alphabetical begin- 
ning with accumulator metal (which on this side would be 
storage battery lead), and ending with ziskon, a metal con- 
taining 40% Zn and 60% Al. In many instances the alloys 
are listed under a collective head, and under a trade name. 
For example under acid resisting alloys the name ferron 
rr and it is found also in its proper place alphabeti- 
cally. 

While the book is entitled Metals & Alloys, the headings of 
the tables giving the compositions are “Percentage Com- 
positions of Nonferrous Alloys” which would lead one to be- 
lieve that only nonferrous alloys are listed. However, quite 
a number of alloys containing 50% and over of Fe are men- 
tioned such as calite, Krupp V2A steel, etc. R. Rimbach(0)-B- 


Developments in Ferrous and Non-Ferrous Metallurgy 
during 1930. H. M. Boyisron. Fuels & Furnaces, Vol. 9, Jan. 1931, 
pages 19-31. 

A review of progress made in materials and equipment in 
this field. Ha (0) 








PROPERTIES OF METALS (1) 


The Electric Conductivity of Copper (Ueber die elektrische 
Leitfihigkeit von Kupfer). G. Ersner & P. Siene. Zeitschrift 
Verein deutscher Ingenieure, Vol. 75, Feb. 28, 1931, page 267. 

See Metals & Alloys, Vol. 2, May 1931, page 94. Ha (1) 


Valence Forces in Lithium and Beryllium. J. H. Barriert, Jr. 
ean’ H. Furry, Physical Review, Vol. 38, Nov. 1931, pages 1615- 

With the nodeless wave functions of Guillemin and Zener, 
the method of Heitler and London is applied to determine 
how 2 normal Li atoms, and also 2 normal Be atoms, in- 
fluence each other (as a function of the distance). For the 
diatomic Li molecule in the ground state, the equilibrium 
distance is calculated to be 2.4A.U., and the heat of dissocia- 
tion to be 1.09 volts. The experimental values are 2.67A.U. 
(Harvey and Jenkins) and 1.14 volts (Loomis and Nusbaum), 
respectively. 2 normal Bé atoms repel each other. WAT (1) 


Ultraviolet and Light Reflecting Properties of Aluminum. 
A. H. Taytor & Junius D. Epwarps. Journal Optical Society of America, 
Vol. 21, Oct. 1931, pages 677-684. 

3 methods of etching Al are described: with hydrofluoric 
acid, with sodium-hydroxide-sodium fluoride and with 
sodium hydroxide-sodium chloride-hydrofluoric acid. All 3 
produce partially diffusing surfaces with high reflection 
factors for both light and ultraviolet radiation. For the for- 
mer, the factors range between 82 and 87% and for ultra- 
violet radiation at \ 2967 from 81 to 82%. A table of diffuse 
reflection factors for differently treated samples of Al is 
given. 8 references. Ha (1) 


Elastic Modulus, Temperature and Melting Point of Metals 
(Elastizititsmodul, Temperatur und Schmelzpunkt). W. 
— Physikalische Zeitschrift, Vol. 32, Apr. 1931, pages 349- 


The change of the elastic modulus as a linear function of 
the temperature, which at the melting point is zero, was 
established in ak ad work by the author. The original re- 


lation —7—tw > i e 
E,=A:e~T twas compared with results of recent 


measurements by a number of investigators over a wide 
temperature range. Values of the constants were calculated 
by the method of least squares for Fe, Ni, Al, Au, Pb, Sn, 
Ag, and Pt. (1) 


Lead. G. W. Tuompson. Mining & Metallurgy, Vol. 12, Apr. 1931, 
pages 195-198. 

The growth of consumption due to electrical and automo- 
tive industries, the Harris process of softening lead, im- 
provements in cable sheathing, hardness are discussed and 
explained. Ha (1) 


The Change of Electric Resistance of Purest Electrolytic 
Iron in Transverse Magnetic Fields (Die elektrische Wider- 
standsiinderung von reinstem Elektrolyteisen in transversa- 
len Magnetfeldern). O. Stierstaor. Zeitschrift fiir Physik, Vol. 67, 
Feb. 25, 1931, pages 725-742. 

It can be assumed that the total changes of resistivity of 
a ferro-magnetic material are due to 2 causes. One occurs 
in any metallic conductor and increases the resistance in 
longitudinal and transverse fields. The other is specifically 
for ferro-magnetic materials and produces a reduction of 
the resistance. The change depends on the temperature and, 
therefore, the temperature will determine whether one effect 
or the other will be the stronger. At the Curie point, the 
second effect is more powerful; at lower temperatures, the 
former effect, so that even the sign may be changed. Ha (1) 


Hall Effect in Liquid Metals (Halleffekt in fliissigen Metal- 
len). J. Kixotn & Ipranim Faxtipow. Zeitschrift, fiir Physik, Vol. 71, 
Aug. 29, 1931, pages 393-402. 

Statements are frequently met in literature that the Hall 
effect does not exist in metals. Experiments with Hg and 
K-Na alloys showed, however, that the Hall effect could be 
observed in metals and is of the expected order of magni- 
tude and sign (—) in K-Na alloys; in Hg, it is immeasurably 
small. JGT (1) 


Beryllium, a New Industrial Metal. J. Becxer. Engineering 
Progress, Vol. 12, Oct. 1931, pages 229-230. 

Beryllium, atomic number 4, density 1.84, melting point 
1280° C., is harder than glass. It is usually used now in 
alloys with Cu, Co and Ni; the Be content does not exceed 
3%, so the present high price of Be is not prohibitive. Heat 
treatment improves the toughness. Beryllium bronzes, espe- 
cially heat-treated, are much stronger than aluminum 
bronzes and approach the strength of good spring steel. 
Beryllium bronze has a high elasticity and shows very little 
sign of fatigue. The electrical conductivity of a 2.5% bronze 
is about 17 to 19 as compared with 7 to 10 of phosphor 
bronze; its thermal conductivity is 0.4 (electrolytic copper 
is 1). A bronze with from 0.9 to 1.5% Be has been found to 
be excellently adapted as a bearing metal because it showed 
only about 1/6 of the wear of tin bronze. Ha (1) 


A Revision of the Atomic Weight of Thallium. Henry Arrp 
Briscor, Suetaro Kixucni & Joun Buttery Peer. Proceedings Royal 
Society, Vol. 133A, Oct. 1931, pages 440-457. 

The results are closely comparable with the data of Hinig- 
schmid, Birckenbach and Kothe, both in the value of the 
atomic weight deduced and in the deviation of individual 
analyses from the mean. Their final value deduced from 24 
analyses, is Tl = 204.39 with an average deviation from the 
mean + 0.012, while the value reported in the present paper 
is Tl = 204.34 with an average deviation + 0.015. The method 
employed amounted simply to fusing thallium chloride. 

WAT (1) 

Hafnium and Rhenium, or the Metals of the Future, 
Technology Review, Vol. 33, July 1931, page 459. 

The practicability of the 2 new elements concerns the 
high melting point and electronic emissivity of Hf which is 
used in radio tubes, incandescent electric lamp filaments 
and cathode surfaces of X-ray tubes and rectifiers. Its cost 
is $25/e. The melting point of Re, 3440° C., makes it very 
useful in radio and television apparatus, but it also is very 
expensive. MAB (1) 
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PROPERTIES OF NON-FERROUS ALLOYS (2) 


Aluminum Bronze Die-Castings. Metallurgia, Vol. 4, Oct. 
1931, pages 171, 172, 200. 

Permanent mold aluminum bronze castings weighing from 
1 oz. to 10 lbs. are now being produced. The alloys contain- 
ing from 10 to 12% Al are resistant to many corrosive 
agents. They are also susceptible to heat treatment. A 10% 
Al alloy has a tensile strength of 30-35 tons/in.2? and an 
elongation of 15 or 20% in 2 ins. After quenching from 900° 
C., it will have a strength of 48 tons/in.2 with an elongation 
of 2% and, after tempering at 800° C., the strength will fail 
to 38 tons/in.2 while the elongation increases to 34%. No 
dressing is used on the molds and, with careful handling, 
the molds should last for at least 10,000 or 15,000 castings. 
Cast iron is usually used for the molds but alloy steel dies 
have a longer life. JLG (2) 


Torsional Strength and Torsional Rigidity of Aeroplane 
Parts (Die Verdrehfestigkeit und Verdrehsteifigkeit von 
Flugzeugbauteilen). Hetnricu Herter. Luftfahrtferschung, Vol. 
9, Aug. 1, 1931, pages 1-56. 

The purpose of this investigation was to determine the 
torsional rigidity and the elastic axis of the constructional 
parts of aeroplanes. The test pieces are preferably made of 
materials used in the construction, i. e., woods and light 
metals, and have the usual sections, i. e., boxes with thick 
ind thin walls, pipes with and without intermediate walls 
and with perforated walls. On the basis of these tests and of 
calculations, directions are given which make an exact and 
simple determination of the torsional rigidity and torsional 
tensions of these bodies possible. The rotation axis of the 
bodies is also determined. Part of the tests have been car- 
ried through until fracture occurred; the various shapes of 
fractures and their causes are described. The torsional rigid- 
ity is the product of the twisting resistance which depends 
only on the section; the modulus of shearing is purely a 
property of the material. By systematically changing the 
sections in the tests with wood, the modulus of shearing for 
wood, so far unknown, was determined for parallel and 
diagonal arrangement of the fibres. Only very great devia- 
tions from normal temperatures and humidity had an appre- 
ciable influence on the modulus of shearing of the wood. 
The torsional rigidity of the constructional parts is of de- 
termining influence on the total rigidity and the vibration 
properties of the plane. The test methods, their theoretical 
principles and the results are described in detail. A list of 
literature is appended. Ha (2) 


Monel Metal: Production, Properties and Applications. 
NorMAN C, Marptes. Chemical Age, London, Vol. 22, Mar. 22, 
1930, pagwes 263-264. 

Physical and mechanical properties, corrosion resistance, 
applications in the chemical industries and miscellaneous 
uses are discussed. VVK (2) 


Engineering Silver Solders, Mectallurgist, Feb. 1931, pages 


The Ag-Cu-Zn alloys are thoroughly discussed, particu- 
larly the work of Shuzo Ueno (Memoirs College of Science Kyoto 
Imperial University, Vol. 12, 1929, pages 347-374) who gives a 
complete equilibrium diagram; and of R. H. Leach (Proceed. 
ings American Soctety Testing Materials, 1930) who gives the 
physical properties of these alloys. VVK (2) 


The Dimensional Stability of Heat-Treated Aluminum 
Alloys. J. D. Grocan & D. Crayton. Journal Institute of Metals, 
Vol. 45, No. 1, 1931, pages 157-186: condensed in Engineering, 
Vol. 131, Mar. 13, 1931, pages 371-373; abstract in Engineer, 
Vol. 151, Mar. 27, 1931, page 340. 

This paper, which was read before the Institute of Metals, 
Mar. 12, 1931, as it appears in the Journal of the Institute of 
Vetals is accompanied by discussion. Discussion is also in- 
cluded in Engineering, Vol. 131, Mar. 20, 1931, page 383. See 
Metals & Alloys, Vol. 2, July 1931, page 126. LFM (2) 


The Production and Applications of High-Nickel, Nickel- 
Copper Alloys and Pure Nickel in Industry. N. C. MaArpLes. 
Vetal Industry. London, Vol. 37, Nov. 21, 1930, pages 485-487, 
190; Foundry Trade Journal, Vol. 43, Nov. 20, 1930, pages 353-354. 

From paper read before the Scottish section of the In- 
stitute of Metals in Glasgow. Ni-Cu alloys were used as early 
as the 3rd century, B. C., while metallic Ni was not dis- 
covered until 1751. Highest mechanical properties in Ni-Cu 
alloys were obtained from alloys whose Ni content was be- 
tween 60 and 80%. This group of alloys have an outstanding 
representative in Monel metal. Pure Ni is used as an addi- 
tional element in ferrous and non-ferrous alloys; as anodes 
for plating; and as malleable Ni in form of rod, sheet, strip, 
wire, tubing, etc. Monel metal properties are: ultimate ten- 
sile strength, 40-45 tons/in.2; yield point, 35-38 tons/in.?; 
proportionality limit, 28-30 tons/in2?; elongation, 20% on 
{\/area. Additional properties discussed were: corrosion re- 
sistance, strength at high temperatures and various appli- 
cations VSP (2) 


A Study of Tin-Base Bearing Metals. Il. G. B. Karetirz & 
O. W. Ettis. Metal Industry, London, Vol. 36, Feb. 14, 1930, 
pages 197-201. 

Condensed from paper read at the annual meeting of the 
American Society of Mechanical Engineers at New York, 
Dec. 2 to 6, 1929. Discusses the mechanism of wiping of bab- 
bitt linings and certain phenomena observed during the 
casting of tin-base alloys. See also Metals & Alloys, Vol. 2, 
Oct. 1931, page 205. ' VSP (2) 

A New Aluminium Alloy. Automobile Engineer, Vol. 21, Sept. 
1931, page 356. 

The Birmingham Aluminium Casting, Ltd., has developed 
an alloy unaffected by ordinary atmospheric conditions of a 
specific gravity of 2.68. It forms a corrosion-resisting film 
and the claim is made that it is particularly useful for 
marine purposes. Castings have a yield point of 5-7 tons/in.2 
and an ultimate strength of 14-15 for chill cast bars; 9-10 
tons/in.2 for sand cast bars. Brinell hardness is 54-58. It is 
exceedingly suitable for extruding and rolling with higher 
values as for casting. Ha (2) 
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Gray Iron Possesses Valuable Engineering Properties. 
Foundry, Vol. 59, May 1, 1931, pages 58-61, July 1, 1931, pages 
61-63. 

Sixteenth article of a series. Gray iron resists many cor- 
rosive fluids used in manufacturing plants. Nature of fluid, 
concentration, temperature pressure and pressure of impuri- 
ties all have an influence on the corrosive action. Oils with 
high S content are corrosive. Strong acid lowers corrosive 
attack. Wear resistance depends on various factors. Abra- 
sives promote heavy wear. Under certain conditions, gray 
iron castings may contain chilled edges due to fins, im- 
proper analysis and other causes. Combined and total C and 
P affect machinability of gray iron. Alloys which promote 
graphitization, such as Ni, Al, ete., increase machinability 
while those that inhibit disintegration of carbides, such as 
Cr, diminish it. Good cupola operation is beneficial in ob- 
taining uniformity in machinability. Poor tool material, im- 
proper heat treatment, incorrect grinding, poor setup, etc., 
are also sources of trouble. VSP (3) 


German Special Steels. Ernest Pout. Engineering Progress. Vol. 
i2, Jan. 1931, pages 1-6. 

Physical properties, analyses and treatment of the fol- 
lowing steels are given: open-air corrosion-resisting and 
stainless steels, structural steels, steel for boilers and chemi- 
cal apparatus, steel for machine parts, for anchor chains, 
magnetic steels and tool steels. Ha (3) 


One Per Cent Copper Steel has Desirable Physical Prop- 
erties. H. B. Kinnear. Jron Age, Vol. 128, Sept. 24, 1931, pages 
820-824. 

Conclusion of an article appearing in Jron Age, Sept. 10, 
1931. “Jump” in Cu steels first appears with Cu content of 
0.50% and increases up to 0.90%, after which it decreases 
until it disappears at 5% Cu. Cu seems to produce the same 
hardening effect when in combination with such alloys as 
Mo, Cr, V and Zr. Cu steels may be forged. In conclusion: 
(1) Cu lowers the Ag point; (2) Cu in steel or gray iron pro- 
duces fine grained structures; (3) no evidence of red short- 
ness in shafting forged from sand cast ingots of 1% Cu steel 
low in S is seen. Includes bibliography. VSP (3) 


Manufacture, Properties and Uses of 18-8 Chromium- 
Nickel Wire. W. H. Wiits & J. K. Finptey (Ludlum Steel Co.). 
American Society for Steel Treating, Preprint No. 27, 1931, 16 pages 

Paper read and discussed before the Boston Convention of 
the Society in Sept. 1931. The authors illustrate their de- 
scription of the process of drawing this material into wire 
with 6 micrographs and cite 3 references. The properties and 
uses of the wire are reported and discussed. WLC (3) 


Forming and Fabrication of Stainless Steels. Enpwarp Hovp- 
REMONT. Metal Stampings, Vol. 4, Feb. 1931, pages 117-118. 

Abstract of an article translated from Stahl und Eisen. See 
Metals & Alloys, Vol. 2, Mar. 1931, page 63. JN (3) 


High Grade Chromium-Nickel Steel Castings (Ueber hoch- 
wertigen Chrom-Nickel Stahlguss). VixTor Zsax. Giesserei, Vol. 
16, Mar. 1, 1929, pages 193-205. 

Paper reporting an extensive series of experiments on 
Ni-Cr steel castings containing Ni 3.00-3.75, Cr 0.55-0.95% 
data are presented on the mechanical properties and micro 
structure of castings in various conditions. The results oi 
the experiments recorded lead to the conclusion that in 
steels of the composition under consideration very good me- 
chanical properties may be obtained by accurate control o! 
the conditions of casting, combined with a simple anneal- 
ing treatment. It is preferable, however, to use the ma- 
terial in the more thoroughly heat-treated state, i.e., in th 
hardened and tempered condition, since such treatment 
further enhances the mechanical properties of the origina! 
material and eliminated variations in composition an: 
structure which may exist in the untreated steel. (3) 


Iron-Nickel-Chromium System, Water A. Dean. Heat Trea 
ing & Forging, Vol 16, Oct. 1930, pages 1285-1288, 1291. 

From thesis submitted to Rensselaer Polytechnic Institute 
See Metals & Alloys, Vol. 1, Dec. 1930, page 900. MS (3) 


Classifies Gray Iron Mixtures. Foundry, Vol. 59, May 1, 1931, 
pages 61-63. 
Abstracted from Bulletin No. 3 of Gray Iron Institute. Gives 
additional results obtained from a series of test bars. 
VSP (3) 


Copper Steels, their Corrosion Resistance (Les aciers au 
cuivre, leur resistance a la corrosion). Cuivre et Laiton, Vol. 4, 
June 30, 1931, pages 275-285. 

A comprehensive review of sheets, tubes and other prod- 
ucts of steels containing from 0.03 to 0.3% Cu. The test re- 
sults of American and German laboratories are cited show- 
ing that the average corrosion loss in air of ordinary stee! 
was about 2 to 3 times more per ft. exposed than with Cu 
steel. The losses by attack from various acids (organic and 
inorganic) amounted to 23-70% of ordinary steel. A special 
steel of 0.3-0.5% Cu and 0.4-0.6% Cr had the following prop- 
erties: tensile strength, 54-60 kge./mm.2, elastic limit 36-41 
kgz./mm.2, elongation 22-28%. A list of the very extensive 
fields of application is added. Ha (3) 


High Strength Cast Iron Keeps Pace with the Times. )/«- 
chine Design, Vol. 3, Feb. 1931, pages 49-50. 

The Gunite Corporation, Rockford, Ill, manufactures an 
air furnace pearlitic iron of greater fineness and more uni- 
form distribution of graphite carbon particles. The result is 
higher strength so that much can be gained in lighter sec- 
tions. A few characteristic curves are given. Ha (3) 


Alloy Structural Steel. Vancoram Review, Vol. 2, Oct. 1931, 
pages 123-126. 

The analysis of a few alloyed V steels are given which 
are to take the piace of the normal soft C steel for struc- 
tural purposes. These steels contain Mn, Si, Cr and V and 
show a remarkably high yield ratio, which varies, for the 
different kinds, between 0.66% and 0.78%: while in soft C 
steel it is about 0.6%. A few remarks on cold working for 
fabrication and the attending changes are added. Ha (3) 











CORROSION, EROSION, OXIDATION, PASSIVITY & 
PROTECTION OF METALS & ALLOYS (4) 


Corrosion Testing. Metallurgist, Jan. 1931, pages 2-3. 

The present large number of accelerated corrosion tests, 
based on various fundamental phases of the corrosion reac- 
tion and also based on exposure to various media indicate 
that the time is not yet ripe for a standardized corrosion 
test. Until our knowledge of the fundamental “corrosion re- 
sistance,” if such exists, of a material is sufficiently ac- 
curate so that different observers will not get conflicting 
results, the introduction of “standard” corrosion tests is to 
be deprecated. VVK (4) 

The Action of Bacteria in the Tuberculation of Water 
Mains. H. G. Reppicx & S. E. LinpermMan (U. S. Pipe and Foun- 
dry Co.). Water Works Engineering, Vol. 84, Nov. 18, 1931, pages 
1611-1612, 1622-1624. 

A tubercule is a growth of a limpet-like structure on the 
surface of iron. These incrustations consist of a cone-like 
structure which grows by the addition of concentric layers. 
The central portion is black and soft when fresh and con- 
tains iron sulphide. The middle layers are composed of ferric 
oxide, while the outside layers are composed of ferric oxide 
interspersed with hard black layers of magnetic oxide of 
iron. Several analyses of tuberculation specimens are given 
and all show a close analogy to typical bog ore analyses. 
They also are magnetic, contain water of hydration and are 
nodular, as are bog ores and limonites. Since bog ores and 
limonites are results of bacterial deposition, tuberculation is 
thought to be a result of bacteria. Suitable cultures were 
made up, bacteria were cultivated and their ability to col- 
lect iron was demonstrated. CBJ (4) 

Pitting in Worm Gears. H. Wa Lker. Automobile Engineer, Vol. 
21, June 1931, pages 223-224. 

An investigation into the cause of pitting which occurs 
almost invariably on the leaving side of the tooth. This in- 
vestigation led to the probable explanation that certain 
spots on the worm-thread surfaces come into contact twice 
during each passage of the thread across a wheel tooth and 
that during the first contacts, the worm-thread surface may 
be amply lubricated while during the second contact it is 
quite possible that sufficient lubricant may not be present 
to give an oil film because the lubricant may have been 
squeezed from the surface during the first contact. The facts 
bear out this explanation, because the pitting takes place at 
the part of the wheel of the second contact. Ha (4) 


Corrosion Tests on Pure Aluminum and its Alloys (Essais 
sur la corrosion de VPaluminium pur et de ses alliages). A. von 
7ZEERLEDER & E. Zurpruecc. Congres International des Mines, de la 
[étallurgie et de la Géologie appliquée, Section de Métallurgie, 6th 
session, Liege, June 1930, pages 599-610. 21 figures. 

Tests by the Mylius rise-of-temperature method, by the 
>as evolution method, by loss of weight in various acids 

nd solutions, by tensile tests after exposure to salt spray, 
ind by measurement of electric potential are tabulated and 

lotted, for Al of varying purity, for the alloy with 1%% 
in, and for several strong, heat-treated alloys as well as 

ome casting alloys. No conclusions are drawn as to the 

bility of the different alloys to withstand different corro- 
ve conditions in actual service, or as to the correlation be- 

ween the laboratory tests and service results. The data are 
riven to illustrate the various type of corrosion testing 
methods. See also Metals & Alloys, Vol. 2, Oct. 1931, page 208. 
HwWG (4) 

Influence of Variations in Heat-Treatment and Ageing of 
Duralumin. A. von ZeEERLEDER (EidgenOssische Technische 
fochschule, Ziirich). Institute of Metals, Advance Copy No. 585, 
Sept. 1931, 13 pages. 

Laboratory corrosion tests indicated that Duralumin could 

quenched in either water or oil at 50° C. and aged at this 
mperature without decreasing its corrosion resistance. 
fter aging at 145° C., however, the corrosion resistance is 
ery low. Sheets quenched in warm water or oil do not warp 

s; much as those quenched in cold water. The difference in 

‘rrosion resistance of Duralumin treated in various man- 
ners can be explained by differences in potential produced. 
sibliography of 6 references. JLG (4) 


Common Method for Testing Corrosion. Harry F. PERKINS 
(St. Louis Surfacer & Paint Co.) Oil & Gas Journal, Vol. 29, 
Sept. 18, 1930, pages 39, 74. 

The author gives the following directions for testing cor- 
osion each item of which he discusses in detail: Select ma- 

rials that can be conveniently manufactured and that can 
be used conveniently in the service under consideration. The 
specific gravity of the metal under test must be known. A 
check sample of steel or other metal commonly used should 
ilways be employed. (1) Clean surface of all scale and for- 
eign material. (2) Measure all exposed surface accurately in 
square centimeters. (3) Weigh to fourth decimal point in 
grams. (4) Suspend or support in corrosive medium at a 
point where the corrosive action will be as near as possible 
to that of actual service. (5) Insulate samples electrically 
and maintain a clear spacing of 1 in. (6) Remove samples 
periodically (once a mo.) wash off mud, oil and loosely ad- 
hering corrosion products using as little force as possible. 
Dry quickly. (7) When dry weigh carefully and examine for 
pits and scale. (8) Replace in test. (9) Final weighing should 
be made after every trace of corrosion products has been re- 
moved. Data in the form of a chart is given on several met- 
als exposed to oil vapors and moisture. VVK (4) 


The Use of Phosphate in Boiler Water Conditioning. fF. J. 
Mattuews. World Power, Vol. 16, Oct. 1931, pages 307-312. 

Discusses the treatment of boiler water to prevent corro- 
Sion and scale formation. The general conclusion is that in 
order to prevent adherent scale formation on boiler heating 
surfaces, it is only necessary to adjust the ratio of the 
requisite acidic ions so that throughout the whole period of 
evaporation the solubility products of substances of positive 
temperature coefficients will always be reached before the 
solubility products of substances with negative temperature 
coefficients. Data shows that phosphate conditioning is quite 
Satisfactory for a boiler operating as high as 1300 lbs. pres- 
sure, WAT (4) 
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Particularly effective against the sulphur acids 
and compounds, ILLIUM likewise with- 
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to a degree equalled by few materials. Also 
resistant to heat, wear, impact and torque. 
It machines readily, takes high polish, is 
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acteristics are known. Its advantages and 
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Chrome Iron Indispensable in Nitric-Acid Plant. E. Sr. P. 
BeELtincer (Hercules Powder Co.). Chemical & Metallurgical Engi- 
neering, Vol. 37, Nov. 1930, pages 691-692. 

Addition of Cr to a low-C steel increases the resistance 
to corrosion by HNOs, the resistance increases very rapidly 
between 13-18% Cr, beyond 18%, the effect of Cr is slight. 
More than 0.12% C or 1% Si lessens the resistance to corro- 
sion. Small amount of Si is essential, however. Heat treat- 
ment is an important factor in determining rate of corro- 
sion. Prolonged annealing at 1450° F. is generally consid- 
ered the best heat treatment. Metal becomes hard and brittle, 
accompanied by reduced corrosion resistance when heated 
for long periods at 600°-800° F. or to temperatures above 
1700° F. followed by air cooling. Re-annealing restores the 
original qualities. In general, cast material has higher rate 
of corrosion than worked. Subjection of properly annealed 
and worked material to heat, shock and strain does not 
appreciably increase rate of corrosion. Metal can be worked 
safely at 1000°-1400° F. Presents results of tests in a table 
and by means of curves. MS (4) 


The Constitution of Scale, L. B. Prei,. Engineer, Vol. 151, 
May 15, 1931, page 536. 

Abstract of paper read before the Iron & Steel Institute, 
May 7-8, 1931. See Metals & Alloys, Vol. 2, Nov. 1931, page 
248. LFM (4) 


Cadmium and Zine Plating as HKRust Preventives. Brass 
World, Vol. 27, Aug., 1931, pages 171-175 

An article based on a paper given before the Electro- 
platers’ & Depositors Technical Society in London. Com- 
parison is made of deposits of the 2 metals as to corrosion 
resistance, acid resistance, and color. Strong acids attack 
Zn more readily than Cd while after removing the coating 
corrosion of the underlying ferrous metal appears to be 
slower with Cd than with Zn. Alkalies attack Zn more 
readily, but also discolor Cd. WHB (4) 


Pipe Line Corrosion and Soil Conductivity. Engineering News 
Record, Vol. 107, July 23, 1931, page 135 


Observations made by the Bureau of Standards, of corro- 
sion, electric current and soil conditions on 9 pipe lines, 
led to the conclusion of a definite correlation between pipe 
corrosion and soil resistivity. Where soil conductivity is 
high, corrosion occurs. A method of measuring soil resistivity 
with 2 oak rods tipped with iron, one carrying a small flash 
light battery and the other, a milliammeter with 100 mil- 
liampere scale. The rods are pushed down into the ground 
about 8 ins. apart. The soil resistivity was measured along 
pipe lines and all stretches in which the soil was abnormally 
conductive were found to be regions of corrosion trouble 
and, generally, of current departure. The soil resistivity at 
such places was usually below 500 or 600 ohms/cm.3 With 
higher resistivities, no marked corrosion was found. Ha (4) 


Rust Preventive Agents. Chemical Age, London, Vol. 23, Met- 
allurgical Section, Nov. 1, 1930, page 28. 


2 new rust preventive agents have been reported by the 
German Mannesmann Tube Works. Herolith is a synthetic 
resin and is applied by brushing, prior to which scale is 
removed by pickling. Tubes coated with it have success- 
fully withstood thorough mechanical and chemical tests; 
the former comprises tests for resistance to shock, scratch- 
ing and conveyance by train or motor. 35 corrosive agents 
were used in the chemical tests, only 3 of which (hydro- 
fluoric acid, caustic potash solution and caustic soda solu- 
tion) had any effect on the tubes. Dry heat up to 220° C. 
and intermittent temperatures up to 300° C. do not injure 
the coating. Tornesit is a rubber product similar in appear- 
ance to cellulose. It can be brushed on the part to be pro- 
tected without preheating being necessary and dries in 3 
minutes. It hardens to such an extent after a few hours that 
even heavy hammer blows do not damage the coating. In 
contrast to herolith, tornesit is resistant to alkalies and is 
only attacked by hydrogen sulphide, water, benzol, acetone 
and aniline. It can be employed as a protective coating for 
iron and steel, wood, brickwork and concrete. No original 
data is given. VVK (4) 

Copper Steel and the Mechanism of its Resistance to Cor- 
rosion (L ’acier au cuivre et le mécanisme de sa résistance 
e la corrosion). Cuivre et Laiton, Vol. 4, Nov. 15, 1931, pages 
95-498. 

As the theory developed by Carius (Zeitschrift fiir Metall- 
kunde, Oct., 1930, Nov., 1930, see Metals & Alloys, Vol. 2, July, 
1931, page 127) on the corrosion of copper steels does not 
furnish entirely satisfactory explanations, the phenomenon 
is discussed here with some modifications and the discrep- 
ancies with facts are noted. The action of atmosphere first 
forms a layer of rust under which, after some time, a layer 
of copper oxide appears; this layer is impermeable and 
stops the further progress of oxidation of the steel. The 
copper oxide is the result of a thin film of copper which 
has formed on the steel. A section through the steel thus 
reveals a thin layer of copper on the steel on which a 
layer of copper oxide is formed. Similar conditions occur in 
the attack by distilled water. Salt solutions have a more 
complex effect. A section through the steel shows first a 
thin layer of powdery copper on the steel, then a film 
of green ferrous hydroxide, on which a layer of ferro-ferric 
hydroxide js found and, finally, the outer layer formed of 
a red-brown ferric hydroxide. The formation of these dif- 
ferent layers is explained by the high oxidation potential 
in saline solutions. In acid solutions, copper steel is particu- 
larly resistant because the copper layer on the steel is 
especially compact and dense here and offers a very good 
protection against further corrosion. Ha (4) 


Protection of Irea Containers Against Acids by Lead Lin- 
ing by the Oxy-Acetylene Flame (Situreschutz fiir Eisenbe- 
halter durch Verbleiung mittels Azsetylen-Sauerstoff- 
+ ams Schmelzschweissung, Vol. 10, Aug. 1931, pages 202- 
203. 

In order to obtain a firm adhesion of the Pb lining to 
the walls of the tank, these walls are first coated with a 
solder of an alloy of Sn and Pb in equal parts and which 
combines well with the tank material and the Pb. The 
method is described and illustrated. Ha (4) 
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Laws Governing the Segregation of Minute Quantities of 
Matter in the Case of Solid Solution Formation (Ueber die 
Gesetzmissigkeiten bei der Abscheidung kleinster Substanz- 
mengen unter Mischkristallbildung). R. Mumsraver (Kaiser 
Wilhelm Institut fiir Chemie, Berlin-Dahlem). Zettschrift fir 
physikalische Chemie, Sect. A, Vol. 156, Sept. 1931, pages 113-134. 

The experiments aim at a clear conception of the mechan- 
ism dominating the distribution of minute quantities of mat- 
ter between a solid and liquid phase, in the case that solid 
solutions are formed. The way of distribution of the micro- 
scopic component within the system of solid solutions in 
relation to the working conditions is furthermore system- 
atically studied. A hypothesis concerning the mechanism of 
segregation is evolved from the observations made. EF (5) 


Metallography and Macrography (5a) 


Alloys of Iron, Manganese and Carbon. Part I. Prepara- 
tion of Alloys. Francis M. Watters, Jr., Mining & Metallurgical 
Investigations Bulletin 101, 1931, pages 1-13. 

Because of the importance of Mn as an alloying element, 
a systematic study of this tenary system was undertaken. 
See Metals & Alloys, Vol. 2, Nov. 1931, page 283. Ha (5a) 

Alloys of Iron, Manganese and Carbon. Part II. Thermal 
Analysis of the Binary Alloys. Francis M. Watters, Jr. & 
Cyr1LL Weis. Mining & Metallurgical Investigations Bulletin 101 
1931, pages 14-22. 

The thermal analysis was made on alloys of high purity 
of Fe-Mn with from 60 to 60% Mn in a modified gradient fur- 
nace of Rosenhain. The results agree in general with those 
of previous investigators. See Metals & Alloys, Vol. 2, Nov. 
1931, page 283 Ha (5a) 

Alloys of Iron-Manganese and Carbon. Part IV. A Dilato- 
metric Study of Iron-Manganese Binary Alloys. F. M. Wat- 
TERS, Jr. & M. GensamMer. Mining & Metallurgical Investigations Bul- 
letin 101, 1931, pages 32-45. 


In these studies, a dilatometer was used in which the 
specimen can be tested at temperatures from — 200° to 1000° 
Cc. in a vacuum or an inert gas. The indications of phase 
changes observed by thermal analysis have been confirmed 
and extended. See Metals & Alloys, Vol. 2, Nov. 1931, page 
283. Ha (5a) 

Magnetic Properties Versus Allotropic Transformations of 
Iron Alloys. T. D. Yensen & N. A. Ziecter (Westinghouse Elec- 
tric & Mfg. Co.) American Institute of Mining & Metallurgical En- 
gineers, Technical Publications No. 427, Sept. 1931, 7 pages. 


Elements that increase y field adversely affect the mag- 
netic properties of Fe, while, in general, those that tend to 
close the y loop have a beneficial effect. The latter group of 
elements tends to distort the Fe lattice less than elements 
of the former group. The elements that increase the perme- 
ability of Fe do so because they precipitate harmful elements 
from solution. 15 references. JLG (5a) 


The Surface Energy of Iron Carbide. Yar, Cru-Puay. Amer 
ican Society for Steel Treating, Pre-print No. 10, 1931, 24 pages. 


Paper read and discussed before the Boston Convention of 
the Society in Sept. 1931. 13 references to the literature are 
cited. The author presents a theory that the hardness of 
steel is accounted for by the surface energy of iron carbide. 
The particle size of Fe3C dispersed in martensite is of the 
order of 3 to 4 times 10-7 cm. in radius, A physico-chemica! 
picture of the role of surface energy in the hardening of 
alloys is presented. WLC (5a) 


Lead-Thallium Alloys. R. R. Rocers. Mining & Metallurgy, 
Vol. 12, Feb. 1931, pages 96-97. 

The existence of a compound, PbTle has been confirmed. 
Solid solutions of PbTle in lead exist between O and 67% 
Tl. Pb-Tl alloys possess good corrosion resistance and com- 
pressive strength, particularly with additions of Sn, Bi and 
Ba. Tl in lead has practically no effect on the passivity of 
the anode from 0.5 to 2.0%, but beyond this concentration, a 
decided effect in the lowering of the Pb in the cathode Zn 
takes place. Ha (5a) 


Deep Etch is Valuable Tool to Brass Foundrymen. R. \. 
Parsons. Foundry, Vol. 59, June 1, 1931, pages 51-53. 


Deep etching of brass is accomplished by subjecting the 
specimen to the action of concentrated commercial nitric 
acid for a period of 7-8 min. Although this method is ver) 
valuable in detecting defects, limitations must be placed on 
the application of the test to red brass in general. It is ex- 
plained that it is practically impossible to draw any con- 
clusions with regard to metal conditions from etched sec- 
tions of dissimilar castings because gating plays a very 
important part in determining the quality of the casting. 
The results of the etch test and the method of gating should 
be studied for similar castings to find improvements for the 
quality of the castings. Several examples illustrate the 
method. Ha (5a) 


The Microscope for Production Control in the Small Plant. 
G. E. Suormaxer. Iron Age, Vol. 128, Oct, 29, 1931, pages 1100- 
1104. 

The author explains and describes the advantages and 


possibilities of laboratory control of production by showing 
micrographs and macrographs of good and of defective 
metal specimens. He gives a layout of a little laboratory for 
simple metallurgical and chemical tests. Ha (5a) 


Illumination of Metallurgical Specimens. Conrap Beck. J owr- 
nal Royal Microscopical Society, Vol. 50, Sept. 1930, pages 319-322. 


For vertical illumination, the prism reflector is satisfac- 
tory with low powers, but with high powers the loss of 
aperture, and hence of resolution, is considerable. The cor- 
rect use of the transparent reflector is described, the essen- 
tials being centration of the light, complete illumination of 
the objective, and focussing of the light on the specimen. 
The question of glare is discussed and Wrighton’s method 
for its elimination is described. It is suggested that ultra~ 
violet illumination may not be of much value in metallurgy, 
as the reflective power of metals is less for ultra-violet than 
for visible light, and trouble due to glare is therefore ac- 
centuated., Ha (5a) 
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The Final Authority 
In Metal Analysis... 


No single detail of construction in your sample escapes the 
sharp eye of the LEITZ MICRO-METALLOGRAPH. This 
precision instrument supplies you with an absolutely accurate 
photographic analysis of your product, taking the place of 
guess work and inconclusive testing .. . The LEITZ MICRO- 
METALLOGRAPH is operated quickly and easily. Its scien- 
tific construction guarantees immunity against external vibra- 
tions in the laboratory. It provides absolute flatness of field 
over the entire photographic plate (including size 8” x 10”). 
And its equipment includes the greatest assortment of objec- 
tives and eyepieces to meet whatever requirements may arise. 


The LEITZ METALLOGRAPH is the accepted standard 


The Basic Structure of “X-ITE” -7200X-Nickel-Chromium 
Alloy - Conical oblique illumination-Magnetic arc lamp - Apo. 
Oil Im. 2mm, N. A, 1.32,- Per. Ocular 8X Wr. “B” filter - 
Wr. “M” plate-1.min. exposure-CHG method sample pre 
paration. Taken with LEITZ “MM.”’ 


because it bears the name of the world’s foremost maker of 
precision optical instruments. That fact alone means that the 
most skillful workmanship has gone into the manufacture of 
the instrument and that its optical equipment is the last word 
in perfection and dependability. 


Leitz Micko-METALLOGRAPH 


Write for Catalog No. 1057 (67) 


Our Technical Bureau is at your service, and will gladly 
offer assistance in solving your problems 


E. LEITZ. Ine.. 60 East 10th St., New York 
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The Brass Foundry in America; the Deep Etching Test for 
Brass (La fonderie de Laiton, en Amerique. L’essai @attaque 
profonde du laiton). Cuivre et Laiton, Vol. 4, Sept. 15, 1931, 
pages 406-411. 

The deep etching test has been very well developed for 
ferrous materials, but not for non-ferrous metals. The au- 
thor reviews American methods for utilizing this method of 
deep etching on the surface for macrographic examination 
and advises their use for the supervision of the furnaces. 
Several examples are illustrated. Ha (5a) 


A Study of the Constitution of the Iron-Tin Alloys. C. A. 
Epwarps & A. Preece. Engineer, Vol. 152, Oct. 2, 1931, page 347; 
Iron & Coal Trades Review, Vol. 123, Oct. 2, 1931, page 495. 

Abstract of a paper read before the Iron & Steel Institute, 
Swansea, Sept. 1931. See Metals & Alloys, Vol. 2, Dec. 1931, 
page 302. LFM+Ha (5a) 


Evolution of the Iron-Oxygen Constitutional Diagram. 
C. H. Matuewson, E. Spire & W. E. Mitiican (Yale University). 
Transactions American Society for Steel Treating, Vol. 19, Nov. 1931, 
pages 66-88; Metal Progress, Vol. 19, Apr. 1931, page 83. 

Doctor’s thesis of E. Spire. 29 references to the literature. 
12 micrographs show structures described, The authors dis- 
cuss previous reports on the iron-oxygen diagram. Consid- 
erable consideration is given to the equilibrium between 
oxide phase and iron containing oxide in the liquid state 
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and cooled. Oxygen appears to widen the range of stability 
of the y phase in iron, in which it is more soluble. The region 
of the diagram representing equilibrium between ferrous 
and ferric oxides has been studied by thermal and micro- 
scopic methods. A diagram is constructed in the light of the 
work of previous investigators and the findings of the au- 
thors. The oxide particles found in iron may be either fer- 
rous or combined ferrous-ferric according to the thermal 
treatment. WLC (5a) 


Microstructure of Pearlite. H. E. Pursrow & C. HeEatu 
(Michigan State College). Metals & Alloys, Vol. 2, Sept, 1931, 
pages 155-157. 

The authors discuss, with 12 micrographs illustrating 
their study, the mechanism of the recrystallization of aus- 
tenite as it cools through the critical ranges. The micros are 
of low C steel, to which the discussion applies. WLC, (5a) 


Diffusion in Metals (Diffusion in Metallen). G. von HEeEveEsy 
& W. Seirn. Zeitschrift fiir Elektrochemie, Vol. 37, Aug.-Sept. 1931, 
pages 528-531. 

The diffusion of a metal in another solid metal is, in most 
cases, a practically one-sided phenomenon. The diffusion 
velocity of Au in Pb is a very fast one, while that of Pb 
into Au is very slow. With increasing similarity of the 2 
constituents of an alloy, for instance for the transition 
Au-Pb, Ag-Pb, Bi-Pb, Tl1-Pb, Pb-Pb, the one-sidedness of 
the phenomenon disappears gradually. At the same time, the 
activation heat of the faster diffusing constituent is in- 
creased. Measurements of diffusion permit the determination 
of even very small solubilities of one metal in another, 
e. g., the solubility or Ag in Pb was found at 285° C. to be 


0.13 atomic %. 7 references. Ha (5a) 





Transformations in Light Aluminum Alloys in Accordance 
with their Structure. G. A. KascutcHEnKo. Transactions of the 
Second Conference of Non-Ferrous Metals of U. S. S. R., 1927, pages 
326-358. 

Heat-treated alloys containing 1.5, 3.0, 5.0, 7.0 and 12% Cu 
and also 1.2, 2.5, 5.0, 10 and 20% Mg have been examined. 
In order to attain uniformity, all the specimens were etched 
simultaneously. It was shown that the aging of light Al 
alloys must be ascribed to the separation of CuAlsg from the 
solid solutions. The addition of Mg causes an increase in 
hardness due to a solid solution with Al, but has no influ- 
ence on the aging process as a whole. Although it assists 
the disintegration of the solid solution, permitting the sepa- 
ration of CuAle at a lower temperature, magnesium silicide 
has no influence on the aging process, being present in 
negligible quantities, and the effect ascribed to it is due to 
the separation of CuAlg at a lower temperature owing to 
the presence of Mg. (5a) 


Decomposition Structures of Copper-Zine Alloys and Cop- 
per-Aluminum Alloys. Rorert F. Ment & C. T. Marzxe. Rolling 
Mill Journal, Vol. 5, Mar. 1931, page 219. 

Abstract of a paper presented at the New York Meeting 
of the American Institute of Mining and Metallurgical En- 
gineers, week of Feb. 16, 1931. See Metals & Alloys, Vol. 2, 
June, 1931, page 111. JN (5a) 

Arrangement of Micro-Crystals in Rolled Foils of Tung- 
sten and Molybdenum. Proceedings World Engineering Congress, 
Tokyo, 1929, published 1931, Vol. 36, Mining & Metallurgy, Part 
4, pages 179-182. 

One (100) plane orients itself parallel to the direction of 
rolling, within 10°. HwWG (5a) 
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Metallographers’ Handbook of Etching. Torker Berctunp. 
Translated from the Swedish by W. H. Derarpen. Isaac Pit- 
man & Sons, London & New York, 1931. Cloth, 5% x 8% 
76 183 pages including bibliography and index. Price 
3.75. 

This book, sponsored by the Swedish Society of Metallog- 
raphers, will be a boon to all practitioners of the art, most 
of whom it is safe to say have been privately collecting lists 
of etching reagents. The compilation of ferrous and non- 
ferrous etchants is much more extensive than those hereto- 
fore published by such agencies as the American Society for 
Testing Materials, the American Society for Steel Treating, 
and the Verein Deutscher Eisenhiittenleute. Moreover, the 
book is more than a mere handbook. The originality of the 
treatment of the technique and rationale of metallographic 
etching together with numerous notes on experience with 
various etchants justify classing the work as a real contri- 
bution to metallographic knowledge. The book is clear and 
easy to read. The scarcity of illustrations may perhaps de- 
tract from its usefulness for the beginner, but the well 
versed metallographer will hardly regret this lack. There is 
a good index. 

Under the heading Chemistry of Etching a very lucid ex- 
Planation, greatly aided by the ionic notation in vogue in 
electrochemical texts, is given of the chemical action of 
the various groups of etchants. The technique of etching 
electrolytically, by heat tinting, and in vacuum is describea 
as well as the less well Known method of etching with 
gelatine films in which etching media have been impreg- 
nated. This is covered in considerable detail although the 
gelatine method of detecting pin holes in tin plate is omit- 
ted. The subject of revealing fine cracks is also embraced, 
although it is not dealt with very extensively. Etching by 
cathodic sputtering is briefly mentioned. 

After a general discussion of macro-etching, a detailed 
account is given of the composition and action of the vari- 
ous copper bearing agents, including Fry’s reagent for re- 
vealing strain lines. Among these numerous reagents only 
d’Huart’s reagent, similar to Fry’s, has apparently escaped 
the author’s attention. Koster’s results and those of his 
German colleagues on the relation between the N content 
of a steel and its response to strain line etching probably 
appeared too late for inclusion in the book. 


For micro-etching of steel the author recommends a 4% 
solution of nitric acid in amyl alcohol. The alkaline reagents 
for carbides in plain C and alloy steel, especially high 
speed steel, are handled at length and adequately. The treat- 
ment of etchants for nitrides is on the other hand very 
brief, the newer copper bearing reagents receiving no men- 
tion. The etching of stainless steel is well covered, the in- 
dispensable precaution of repeated etching and polishing of 
the soft austenitic type being emphasized. There is an ex- 
tremely interesting account of the etchants for sulphides in 
steel in which the gelatine technique has a prominent place. 
In dealing with the etching and identification of inclusions 
in steel in general, the author has relied mainly on the 
work of Campbell and Comstock and of Wohrman. 


Non-ferrous etchants are dealt with more briefly, this sec- 
tion comprising only one-fifth of the book. However, the 
etching of Al, particularly, and Cu, and Ni and their alloys 
is very adequately treated, although no attempt is made t: 
recommend solutions for special alloys. For example, on: 
desiring to etch speculum metal (70% Cu, 30% Sn) would 
have to use his own judgment in selecting an etchant from 
among several given for Cu and its alloys. No mention is 
made of etching reagents for the noble metals or alloys in 
use as jewelry and a8 dental alloys. 

Samuel Epstein (5a) -B- 


Some Physico-Chemical Modifications of So-Called Pearlitic 
Tron (Sur quelques modifications physico-chemiques§ des 
fontes dites perlitiques). A. Le Tuomas. Congrés International des 
Mines, de la Métallurgie et de la Géologie appliquée Section de Métal- 
lurgie, 6th session, Liege, June 1930, pages 831-852. 32 figures. 

Includes discussion on this and other papers on high 
strength cast iron presented at the same session. See Metal: 
& Alloys, Vol. 2, Nov., 1931, page 250. HWG (5a) 


Niekel-Chromium and Iron-Nickel-Chromium Alloys. Mei 
allurgist, Sept. 1931, pages 134-136. 

A brief résumé of the subject presenting the most re- 
cently developed constitutional diagrams. WAT (5a) 


The Formation of Ferrite from Austenite, H. C. H. Carprn 
TER & J. M. Rosertson. Iron & Steel Industry & British Foundryman, 
Vol. 4, May 1931, pages 273-275. 

The different ferrite-pearlite structures produced from 
grains of austenite as affected by the C content and rate of 
cooling of steel were studied. A theory to explain the 
structural changes is advanced. See Metals & Alloys. Vol. 2 
Nov. 1931, page 252. CHL (5a) 


The Sub-Crystalline Structure of Ferrite. C. O. Bannister & 
W. D. Jones. Iron & Steel Industry & British Foundryman, Vol. 4, 
June 1931, pages 297-298 

Abstract from Iron & Steel Institute paper. See Metals & 
Alloys, Vol. 2, Nov. 1931, page 250. CHL (5a) 


Practical Methods for Study and Control of Cast Iron, New 
Metallographic Procedure for Graphite (Méthodes simples et 
pratiques pour etude de la fonte de fer et le controle de la 
fabrication des moulages, nouveau procédé de métallographie 
du graphite). L. F. C. Grrarvet. Congrés International des Mines, 
de la Métallurgie et de la Géologie appliquée, Section de Métallurgie, 
6th session, Liege, June 1930, pages 854-861. 16 references, 
18 figures. 

Treats with effect of graphite, with various methods of 
testing, including shear, which the author characterizes as 
the best mechanical test for cast iron, and with metallo- 
graphic examination. He suggests study of graphite after 
etching with 25 ec. HCl, 100 cc. HeO, 10 g. CrOs, 5 grams 
anhydrous NiCle. This etchant is claimed to show up the 
size and shape of the graphite particles more clearly than 
the examination of an unetched surface. HWG (5a) 
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The New B& L Metallographic Outfit 


A ‘Vable Model for Routine Examinations 


i 
THE new B&L Metallographic Outfit, SI, is a camera, microscope and light source on the same 
dual-purpose instrument. It makes visual, routine base insures rigidity and a long life of profitable, 
examinations of samples easy, avd provides for efficient usefulness. 
quick, simplified production of photographic rec- The SI is essential to the profitable functioning 
ords. The camera, of fixed length, accommodates of the small industrial metallurgical laboratory. 
the economical 34 x 4)4 plate. The large concern will find it a convenient supple- 
The SI will save many hours of the industrial ment to the large B & L Metallographic Outfit. 


metallographer’s time through simplified 
operation. Manipulation of the sample by 
the mechanical stage, and sharp focusing 


Priced from $400.00 to $503.50 accord- 
ing to choice of optical equipment for 
individual requirements, this new instru- 
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of the microscope are accomplished while LE WY, ment warrants immediate investigation. 

the operator views his specimen on the QMERURGE Write Bauscu & Loms Opticat Company, 
: ° te, ; . 2 . 

ground glass. Permanent alignment of the Ezz 634 St. Paul Street, Rochester, New York. 
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Recent Progress in Japan in the Field of the Science of 
Metals. Proceedings World Engineering Congress, Tokyo, 
1929, published 1931, Vol. 36, Mining & Metallurgy, Part 4, pages 
7-60. In English. 

. Lists and briefly comments on 182 papers by Japanese 
metallurgists and reproduces many equilibrium diagrams 
determined or re-determined by them. Honda’s ideas on the 


hardening of steel are given special mention. HWG (5a) 


Strain Etching Figures. Metallurgist, Feb. 1931, pages 19-21. 

An extended critical review of the second part of Késter’s 
paper (“The Problem of Nitrogen in Mild Steel,” Archiv fiir 
Eisenhiittenwesen, Apr., 1930, page 637). Flow figures or Lider 
lines appear at the beginning of the plastic deformation of 
a slowly cooled low carbon steel. They are patterns which 
are formed by the roughening of the smooth surface of the 
steel and, in the case of a rolled material, become visible by 
the breaking away of the oxide layer. They are said to be 
due to local deformation; the deformed portions are pushed 
up against the undeformed regions. They are found particu- 
larly in material in the aged condition, Fry’s reagent is used 
for bringing out these strain etching figures. Nitride layers 
are strongly darkened by this reagent and steels which do 
not age magnetically, i. e., in which nitride does not sepa- 
rate out, show no strain etching figures. 

In plastically deformed steel containing N, from Ké6ster’s 


experiments, the degree in which the deformed region is 
made visible by Fry’s reagent is proportional to the quan- 
tity of N in supersaturated solution. By further experi- 
ments, he showed that the separation of nitride is acceler- 
ated by cold deformation and the strain figures are pro- 


duced by the contrast between this separation in the de- 
formed and undeformed regions. This was confirmed by a 
microscopic investigation of the structure. The precipitation 
of nitride proceeds more quickly in the undeformed region. 
After heating to higher temperatures, however, strain fig- 
ures are still produced and it was shown that the deformed 
material retains its properties, even after heating to the 
higher temperature, unless recrystallization takes place. 
The appearance of strain figures after heating to such tem- 
peratures depends on the rate of cooling. VVK (5a) 


Intimate Chats on Metallography. VIII. Nickel Cast Iron 
News, Vol. 2, Aug. 1931, pages 5, 11. 

The control of C contents in blast furnace and cupola is 
explained. The Fe-C equilibrium diagram for cast iron is 
discussed and a glossary of technical terms, used in con- 
nection with the metallography of Fe, are given. Ha (5a) 


The Phosphide Eutectic in Cast Iron. Metallurgist, Jan, 1931, 
pages 5-6. 

Phosphorus in cast iron usually makes its appearance as 
a ternary phosphide eutectic, known to some as “Steadite.” 
the melting point of which is in the region of 950° C. Kiin- 
kele and Bardenheuer & Kiinkele (Mitteilungen aus dem Kaiser 
Wilhelm Institut fiir Eisenforschung, Vol. 12, 1930, pages 145-146) 
have investigated the Fe-P system with the following con- 
clusions. The Fe-P-C alloys may solidify as a metastable 
system iron-iron carbide- iron phosphide or as a stable sys- 
tem iron-graphite- iron phosphide. In the first case, by ex- 
ceeding the solubility of the C and P in the iron, the alloys 
form the ternary phosphide eutectic, of which the constitu- 
ents are ternary solid solution, iron carbide and iron phos- 
phide. In the second case, a ternary eutectic is formed, in- 
volving ternary solid solution, graphite and iron phosphide. 
Here, however, the graphite crystallizes on the already ex- 
isting graphite flakes, and for this reason seems to disap- 
pear from the eutectic. In reference to this fact, such a ter- 
nary eutectic has been termed “pseudo-binary.” Gray cast 
irons may, nevertheless, exhibit a normal ternary phosphide 
eutectic containing cementite when cooling conditions have 
favored solidification, at first according to the stable sys- 
tem and later according to the metastable system. The re- 
sults of thermal analysis and quenching experiments which 
are given confirm this view. In the second paper, it is shown 
that raising the “Mn content from about 0.15% to about 0.7% 
has practically no influence on the type of phosphide eutec- 
tic formed. The usual method of etching Fe-C-P alloys, in- 
cluding that of heat tinting, resulted in the colors becoming 
frequently blurred and the presence of other elements such 
as Mn and Si, seemed to increase this tendency. It was found 
that a boiling aqueous solution containing 5 to 8% chromic 
acid slightly roughened the surface of iron phosphide, and 
that a higher contfast between this constituent and iron 
carbide could then be developed by heat tinting. VVK (5a) 


The Chromium-Iron Equilibrium Diagram. Metaliurgist, 
Sept. 1931, pages 139-140. 

A brief résumé of the subject presenting a constitutional 
diagram. WAT (5a) 


The Electrical Conductivity and the Thermal Expansion of 
Magnesium-Cadmium Alloys (Die elektrische Leitfihigkeit 
wnd die thermische Ausdehnung der Magnesium-Kadmium- 
Legierungen). G. Grune & E. Scuiept. Zeitschrift fiir anorganische 
und allgemeine Chemie, Vol. 194, Dec. 9, 1930, pages 190-222. 

The conversions in the solid state occurring in the Mg-Cd 
system at temperatures below 300° C. were explained by 
measurements of the change of the resistivity and the 
length as functions of the temperature. This was done with 
alloys containing 20-80% (atomic) of Mg which had been 
carefully annealed and subsequently cooled very slowly. 
From the curves so obtained, the following conditions of 
constitution can be stated: at temperatures above 250° C., 
2 series of solid solutions exist, qa and 8, which are sepa- 
rated by a gap between 28-30 atomic % of Mg; at 89° C., the 
a-solid solution is transformed with 25% Meg into the com- 
pound MeCdg: at 250° C. and 150° C., respectively, the B- 
solid solutions are transformed with 50% and 75% Mg into 
the compounds MgCd and MgsCd, respectively. These 3 com- 
pounds again form solid solutions among themselves and 
with the components. The gap at 28% to 33% disappears 
below 120° C. The form of the resistance-temperature curves 
and the curves of thermal expansion for the ranges 40-60 
atomic % and 70-80 atomic % Mg indicate that here the 
conversion from compound into solid solution takes place 
in 2 stages. HA (5a) 
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Structure & X-ray Analysis (5b) 


Martensite, Recent Structural Studies. A. WestGREN. Meta! 
Progress, Vol. 20, Aug. 1931, pages 49-53. 

5 references, 17 X-ray spectrograms and 2 curves illus- 
trate a review of the recent studies of the nature and 
structure of martensite. WILE (5b) 


The Magic of Modern Industry; Locating Defects and 
Causes of Defects by Means of the Radiograph—Determin- 
ing the Hardness of Metals through Crystal Orientation. 
Pu. Winter. Modern Machine Shop, Vol. 4, Oct. 1931, pages 11-14, 
16, 85. 

Description of X-ray outfits, illustrations of defects in 
materials photographed by them, and the possibility of fol- 
lowing the processes of manufacturing by diffraction pat- 
terns. Ha (5b) 


Alloys of Iron, Manganese and Carbon. Part III. An X-Ray 
Study of the Binary Iron-Manganese Alloys. M. GENSAMER, 
Joun F. Ecxet & F. M. Watters, Jr. Mining & Metallurgical Invests. 
gations Bulletin 101, 1931, pages 23-31. , 

A systematic X-ray investigation of low C Fe-Mn alloys 
by the Debye-Hull method confirms, in general. the work 
of Schmidt and of Oehman. See Metals & Alloys, Vol. 2, Nov. 
1931, page 283. Ha (5b) 


Alloys of Iron, Manganese and Carbon, Part III. An X-Ray 
Study of the Binary Iron-Manganese Alloys. M. GENSAMER, 
Joun F. Ecxet & F. M. Watters, Jr. American Society for Steel 
Treating, Preprint No. 35, 1931, pages 23-45. 

A systematic X-ray study of low carbon Fe-Mn alloys 
confirms the general work of Schmidt and Ohman. It was 
found that cold work favors the formation of the hexagonal 
closepacked phase which is also present in some alloys on 
quenching but is absent from slowly cooled alloys. 11 refer- 
ences. WLC (5b) 


Radiographic Inspection with Gamma Rays. R. F. MEHL. 
American Machinist, Vol. 75, Aug. 13, 1931, pages 278-280. 

The inspection of large finished pieces by X-ray is often 
impossible because of the cumbersome apparatus required. 
The Naval Research Laboratory, therefore, made some tests 
with radium. The y-rays emitted from it have a much short- 
er wave length (about 1x10-19 cm.) and the time of ex- 
posure can, therefore, be reduced. The radium is either held 
in a small capsule or radium emanation, a gas which radium 
generates spontaneously, is enclosed in a glass and metal 
capsule. Hither can be used with equal effectiveness. The 
method is shown on a large irregular casting where the 
radium could be brought to any desired place. This had 
not been possible with X-rays. Ha (5b) 


Iron, Carbon, Nitrogen Structural Analogies Revealed by 
We a A. WestGrReN. Metal Progress, Vol. 20, July 1931, pages 
50-54. 

The author reports X-ray studies of iron-carbon-nitrogen 
system giving the cell characteristics and dimensions, of 
various phases, The effect of nitrogen is discussed. Nitrogen 
equilibrium diagram shown and the relation of these re- 
sults to nitriding research discussed. Absorption of nitrogen 
in austenite is shown. WLC (5b) 


Progress in the X-Raying of Iron (Fortschritt in der 
Robntgendurchstrahlung von Eisen). M. W1pEMANN. Giesserei mit 
Giesserei-Zeitung, Vol. 18, July 17, 1931, pages 576-580. 

The factors affecting the further progress in testing with 
X-rays large metal pieces, especially of iron, are discussed 
in detail. X-ray tubes should be developed to stand a con- 
tinuous operation with considerably more than 200 KV, as 
are now available. The equipment of the iron-metallurgica! 
Institute of the Technical University, Berlin, is described 
and the methods usually applied are described. Exposing 
times for cast iron in milli-ampere seconds as a function of 
the thickness of the iron are determined and also as a 
function of the voltage. A few formulas are developed fo: 
calculating the time required for a given thickness of ma- 
terial and blackening effect of the film. Ha (5b) 


X-Ray Investigation of Lattice Disturbances in Light 
Metals (Rintgenographische Untersuchungen von Gitter- 
stjrungen in Leichtmetallen), J. Hencstenserc & H. Marx. 
ev ne oa fiir Elektrochemie, Vol. 37, Aug.-Sept. 1931, pages 


The object was to find whether the great increase in 
strength of duralumin and electron metal after refining 
could be proved by measuring the changes of the position 
of the atoms. It is assumed that a certain number of atoms 
are shifted somewhat from their normal position by de- 
formation of the material. They are therefore not in phase 
with the other atoms of the lattice and reduce the intensity 
of the reflection of an X-ray; the greater the shift from the 
normal position, the greater is the reduction in intensity of 
reflection. This reduction in intensity could be verified in 
the tests. 6 references. Ha (5b) 


Radiographic Inspection of Materials. H. R. Isensurcer. 
Mechanical Engineering, Vol. 53, Oct. 1931, pages 729-735. 

The relative value and application of X-rays and y-rays 
for the inspection of metals are discussed. The X-rays are 
used for industrial purposes. The equipment is described 
and the various defects of castings and welds are demon- 
strated and explained by means of photographs. For very 
heavy material of more than 3 ins. thickness, y-rays should 
be used because they are more penetrating. They also give 
finer detaiis in thinner materials. The operating cost with 
X-rays amounts to from $3.00 to $5.00/hr. depending on the 
way in which the material is written off. Radiographic in- 
spection costs about the same when the radio-active mate- 
rial is rented. Ha (5b) 


Crystal Structure of the §-phase of Alwminum-Bronze. 
Kcn1ja Onrtnata. Nature, Vol. 126, Nov. 22, 1930, page 809. 

A fine rod of 12.5% alloy measured at 650° C. showed that 
the @-phase has a body centered cubic super-lattice with the 
parameter equal to 5.887 A.U. A sample heated to 850° C. 
and quenched in HeO showed a hexagonal lattice for the 
8’-phase with parameters a—11.13, c—6.342 and c/a—0.5698 
with the parameter for the @-phase equal to 5.835 A. U. (5b) 


‘ 











X-Ray Analysis of the System Gold-Antimony and Silver- 
Tin (Rédntgenanalyse der Systeme Gold-Antimon und Silber- 
Zinn). O. Niat, A. Armin & A. Westcren (University of Stock- 
holm. Zeitschrift fiir physikalische Chemie, Sect. B, Vol. 14, Sept. 
1931, pages 81-90. 

In regard to the Au-Sb system, the former thermo-analy- 
tical establishments of Vogel (Zeitschrift fiir anorganische Chemie, 
Vol. 50, July 1906, pages 145-157) and the X-ray determina- 
tions of Oftedal (Zeitschrift fiir physikalische Chemie, Vol. 135, 
Aug. 1928, pages 291-299) could be fully confirmed and 
yielded only one intermediate phase Au-Sbe which shows the 
same atomic arrangement as pyrite. The length of the unit 
cell amounts to 6.647+ 0.005 A.U. The X-ray analysis of 
the Ag-Sn system is in accordance with A. J. Murphy’s lay- 
out (Journal Institute of Metals, Vol. 35, 1926, page 107) and 
revealed a far reaching structural identity with the Ag-Sb 
alloys. The Ag-Sb system exhibits a phenomenon already 
met with in the Ag-Sb and Fe-N alloys: 2 phases e and 
e’, the latter representing only a “little deformed type’ of 
the first crystallographic structure. The authors found that 
the solubility of Sn in Ag amounts to 11.4 atomic per cent 
at 400° C. The parameter of the face-centered cubic lattice 
is increased by rising additions of Sn from 4.077 A.U. to 
4.125 A.U. At 400° C., the homogeneity range of the e-phase 
covers 13.3-19.7 atomic per cent Sn and 24-25.5 atomic per 
cent Sn for the ¢’ phase. EF (5b) 


X-Ray Investigation of Certain Nickel-Steels of Low Ther- 
mal Expansion. G. PHracMeN. Iron & Coal Trades Review, Vol. 
123, July 10, 1931, pages 40-41. 

The apparatus and test method are described. See Metals 
& Alloys, Vol. 2, Nov., 1931, page 254. Ha (5b) 


On ai Gallium-Zinc-Spinel (Uber einen Gallium-Zink- 
spinell). F. BuscHenvorF (University of Géttingen). Zeitschrift 
4A physikalische Chemie, Sect. B, Vol. 14, Oct. 1931, pages 297- 
303. 

X-ray investigation pertaining to a zinc-gallate GaeZnO, 
made up from ZnO and Ga2Og. The author proves that Al 
can be replaced by Ga in the zine spinel without materially 
influencing the space lattice of the latter. bik’ (ob) 


Investigation on the §—y Transformation in the System 
Iron-Nickel (Untersuchungen tiber das Gebiet der §—y,- 
Unwandlung in System Eisen-Nickel). H. BeENNex & P. ScHAr- 
MEISTER, Archiv fiir Eisenhiittenwesen, Vol. 5, Aug. 1931, pages 123- 
25. 

After dealing with the results of previous investigations 
on the system Fe-Ni, the contradictory results of which ars 
evidently due to the fact that the temperatures of equili- 
brium and the corresponding concenfrations of the phases 
ire effected by the cooling velocities, the authors re-estab- 
lished the diagram up to 50% Ni. The diagram is in satis- 
factory agreement with those established by D. Hansen & 
J. R. Freeman, Journal Iron & Steel Institute, Vol. 167, 1923, 
pages 301-321, and T. Kasé, Science Reports Tohoku Imperial 

niversitty, Vol, 16, 1927, pages 491-513. GN (5b) 


Separation and Changes of Properties in Supersaturated 
Silver-Copper Alloys (Entmischung und Eigenschaftsinder- 
ungen tiber siittiger Silber-Kupferlegierungen). N. Acreew, M. 
HanseN & G. Sacus. Mitteilungpriifungsanstalten, Sonderheft 18, 
1931, pages 1-15; Zeitschrift fir Physik, Vol. 66, Dec. 3, 1930, 
pages 350-376. 10 references. 

The silver-rich and the copper-rich ends of the system 
were examined by X-ray methods with precision measure- 
ment of the lattice constants, by hardness measurements 
and by electrical conductivity measurements on quenched 
ind annealed specimens. The equilibrium diagram is of the 
same type, showing maximum solid solubility at the eutectic 
temperature 779° C., diminishing with decreasing tempera- 
ture. About 8%% Cu is soluble in Ag, and about 7% Cu in 
Ag at 779° C. At 200° C., however, only about 0.5% Cu is 
soluble in Ag, and less than 0.1% Ag in Cu. The work is 
largely concerned with a study of supersaturated alloys, 
one of 10.5% Ag in Cu quenched from 770° C. and annealea 
24 hours at 300° C. has a lattice constant of 3.609 against 
3.608 for pure Cu. The separation of the Ag is shown to be 
complete in 24 hours at 300° C. Precipitation of 50% of the 
Ag occurs in 9 hours at 300° and 190 hours at 250° C. An- 
nealing the quenched alloy at 300° C. decreases the elec- 
trical resistance some 17% and raises the Brinell hardness 
from 65-70 to 90-95. Long annealing reduces the Brinell 
slightly below its maximum value in the 10.5% Ag alloy, 
but annealing even at 400° C, does not appreciably affect the 
Brinell of a 3.5% Ag alloy. Similarly, on the Ag-rich end, 
a 7.5% Cu quenched alloy annealed % hour at 250° or 10 
hours at 200° C. rises from 60 to 150 Brinell, then falls to 
110 or below on longer anneals, while an alloy of 2.3% Cu 
is practically unchanged at about 38 Brinell in hardness by 
long anneals at 200° and 250° C. and for the first 10 hours 
at 300°, but in 100 hours rises to 50 Brinell. Alloys of inter- 
mediate compositions show intermediate behavior. Quench- 
ing speed (cold water versus hot water or oil) has a large 
effect on the maximum hardness obtained on annealing. 
The alloys of 6.3% Cu with Ag and of 10.5 Ag with Cu both 
show a smaller decrease in resistance on annealing than is 
calculated by the rule of mixtures, by about 10%. Some ab- 
normal effect is present which has not yet been clarified. 
From the similarity of the two ends of the system, it is 
probable that the same cause is working in both cases. 
When either Cu or Ag is precipitated from the supersat- 
urated solid solutions, the appearance of some X-ray lines 
indicate that the precipitation does not occur uniformly 
throughout the mass, but that the solute is completely 
precipitated from portions of the alloy while other portions 
remained unchanged. The smearing of the diffraction lines 
of the newly formed lattice may be indicative of the forma- 
tion of very small crystals or of strained crystals. Com- 
parison of the intensity of the diffraction lines due to the 
new lattice with those due to the original lattice allow esti- 
mation of the fraction of the solute precipitated by any 

aging” treatment. Upon “aging” a supersaturated Ag-rich 
single crystal was transformed into a multicrystal mass. 

HWG (5b) 












































































General Electric X-Ray Installation for Boiler Inspection 
at Chattanooga Plant of Hedges-Walsh-Weidner Company. 


Is this welded 
seam good? 


\Kires the Hedges-Walsh-Weidner Company, of 
Chattanooga, Tenn., answer this question, they 
speak with assurance. Their superintendent, Mr. A. J. 
Moses, writing in “Combustion” for September, 1931, 
says in part: 
“The responsibility of guaranteeing the soundness of the 
entire welded seams of a large number of pressure vessels 


is a burden which is too heavy to be placed upon any 
visual inspection during fabricetion. * * * * 


"X-ray examination of weld seams is not new. But improve- 
ments in X-ray equipment within the past few years have 
furnished the industry with a thoroughly reliable and prac- 
tical inspection tool for just such work. The X-ray constitutes 
a homogenity test. As a non-destructive test applied to 
weld seams, it completes from the point where the physical 
test of sample coupons leaves off. It furnishes positive 
assurance as to whether the welding in the seam of the 
completed vessel is as good as that in the test samples. 
It will unfailingly detect any appreciable porocities or 
cracks which may possibly occur in the main seam, yet be 
absent from the test samples. Realizing the immense value 
of X-ray examination in connection with physical testing of 
sample specimens, the A.S.M.E. Boiler Code Committee 
has specified its use in their recent code covering welded 
construction when applied to pressure and power 
boilers. * * * * . 


“An X-ray installation, such as this,® enables the boiler 
manufacturer to verify the results of his welding process 
and thus places him in a position to assure the satisfactory 
performance of the welded drums manufactured in his plant.” 
¥& See illustration. 
A reprint of Mr. Moses paper, together with complete 
literature describing other industrial applications of the 


X-ray, is yours for the asking. Address Industrial Dept. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 








2012 Jackson Boulevard Chicago, lIL,U.S.A. 
FORMERLY VICTOR (WOS_x-RAY CORPORATION 


Join usin the General Electric program broadcast every 
Sunday afternoon over a nationwide N. B. C. network 
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PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


Limits of Error for Piston Pins (Kolbenbolzen-Toleran- 
zen). E. Kocu. Maschinenbau, Vol. 10, July 2, 1931, pages 450- 
452. 

The diriculties in accurately determining the limits of 
error in bored pistons and piston pins are discussed. It is 
shown that these parts cannot be interchanged, and that it 
is not yet possible to produce those which may be inter- 
changed. MAB (6) 

Plasticity Tests with Steel Pipes (Fliessversuche an 
Stahlrohren). Zeitschrift Verein deutscher Ingenieure, Vol. 75, Mar. 
28, 1931, page 387. 

Tests with combined stress of maximum 15 ton tensile 
strength and 150 mkge. torques on 400 mm, long pipes con- 
firmed the usefulness of the formulas of Hencky. Ha (6 


Accelerated Cracking of Mild Steel (Boiler Plate) Under 
Repeated Bending. Rosennain & Murpny. Engineer, Vol. 151, 
May 22, 1931, page 566. 

Abstract of paper read before the Iron & Steel Institute 
May, 1931. See Metals & Alloys, Vol. 2, Nev. 1931, page 247. 

LEFM (6) 

Magnetic Method of Testing Welds, Machinery, Vol. 37, Apr. 
1931, pages 624-625. 

Only rather superficial defects can be detected by mag- 
netic tests with iron filings strewn over the weld. The ap- 
plication of this method is illustrated. Ha (6) 

One Million Pound Testing Machine for Testing Wire Rope 
Specimens. Trevor N. Treen & T. Avery. Scale Journal, Vol. 18, 
Oct. 1931, pages 3-4. 

A detailed description of a machine for testing wire rope 
samples of 11 in. maximum circumference and 6 ft. un- 
stretched length to a capacity of 1,000,000 lbs. The machine 
is equipped with automatic recording apparatus and electri- 
cally propelled and controlled poise. Ha (6) 

Testing Methods for Cast Iron (Beproevingsmethoden 
voor Gietijzer). E. B. Worrr. De Gieterij, Vol. 4, Oct. 1930, 
pagwes 164-168. 

The author discusses the various mechanical testing meth- 
ods applied to cast iron and concludes: (1) the practice of 
large test pieces should be continued but with a better 
standardization of casting practice; (2) test pieces should 
not form part of the casting; (3) bending tests are more 
important than tensile tests; (4) division into 4 classes 
with tensile strengths of 14, 18, 22 and 26 kg./mm.? is 
desirable; (5) the diameter of the test pieces should agree 
somewhat with that of the casting by dividing castings into 
3 groups, viz., those thinner than 20 mm., those having 
dimensions between 20 and 50 mm. and those exceeding 50 
mm. in diameter. HSvK (6) 

The Deformation Process in Test Bars (Beitriige zum Ver- 
formungsvorgang im Zerreisstiben). Stahi und Eisen, Vol. 51, 
Sept. 3, 1931, pages 1116-1117. 

Discussion between N. Dawidenko, G. Sajzew & W. Tafel 
on the paper by W. Tafel & H. Scholz in Archiv fiir Eisenhiit- 
tenwesen, Vol. 3, Feb. 1931, pages 545-552. See Metals & Alloys, 
Vol. 5, July 1930, page 629. GN (6) 

Detecting Deformation of Shafts. 0. P. van STEEWEN. Ameri- 
can Machimst. Vol. 75, Oct. 1, 1931, pages 530-532. 

The testing machine consists of 5 parts: (1) a large lathe 
resting on a firm base, (2) a framework which runs along 
the ways of the lathe and a caliper gage for measuring 
the diameter of the objecf, (3) an instrument for marking 
the outside wall of the object, (4) a horizontal comparator 
for measuring the distances and variations between the 
markings before and after every treatment of the object 
under observation, (5) an arrangement whereby the tem- 
perature can be kept within certain limits. The machine is 
in use in the shops of the A. E, G., Berlin. Ha (6) 

Hardness Testing Superhard Materials. A. F. Suore. Ameri- 
can Machinist, Vol. 75, Aug. 6, 1931, page 238. 

Nitrided steels, tungsten and tantalum carbides can no 
longer be tested for hardness by the usual routine methods 
because of their immense hardness. Tests must be applied 
that disregard surface conditions and take a reading 
slightly below the surface. A chart is given showing, for 
different metals, the penetration depths and the force re- 
quired for it. The penetrator is a hemispherical diamond. 
The method is described briefly. Ha (6) 

A Magnetic Testing Method for Boiler Tubes (Ueber ein 
magnetisches Verfahren zur Priifung von Kesselrohren). 
F. Wever & A. Otto, Mitteilungen Kaiser Wilhelm Institut fiir Eisen- 
forschung, Vol. 12, No. 24, Report No. 169, 1930, pages 373-387; 
Stahl und Eisen, Vol. 51, Apr. 1931, pages 466-468. 

The authors developed a magnetic testing method for 
tubes. After preliminary tests with various types of d.c. and 
a.c. magnetizing, a dispersion current method with d.c. mag- 
netizing was used. The magnetizing coil together with the 
testing coil is running over the tested tube with constant 
speed. In magnetizing the tube with constant magnetizing 
force, electromotoric forces are brought about in the testing 
spool by the dispersion fields which originate at the loca- 
tions of magnetic disturbances. The testing spool is con- 
nected with a galvanometer. In testing low carbon steel 
tubes, 2 distinct types of magnetic disturbances were ob- 
served whether a high or a low magnetizing field strength 
is used. Cold work as it locally occurs while the tubes are 
straightened after annealing and non-uniformity of the 
structure are detected with the low field strength. Periodical 
changes of the diameter of the tubes, as caused by cold 
drawing, are detected with a high field strength. In further 
tests it is shown that cracks, inclusions and other failures 
can be detected which would not have been observed other- 
wise. GN (6) 

A New Type of Testing Machine. Foundry Trade Journal, 
Vol. 45, July 30, 1931, page 75. 

A description of the recently developed Tensometer, a 
small portable combination tensile-and Brinell-testing ma- 
chine, weighing only 20 lb. The article is accompanied by 2 
figs., one showing the plan and elevations of the machine, 
and the other a photograph. The test pieces used in the ma- 
chine measure 0.6275 in. between the shoulders and have a 
diameter of 0.1593 in. OWE (6) 
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Fatigue of Metals and Alloys (6f) 


The abstracts appearing under this heading are prepared in codp- 
eration with A.S.T.M. Research Committee on Fatigue of Metals. 


Aecelerated Cracking of Mild Steel (Boiler Plate) under 
Repeated Bending. W. Rosenuatin & A. J. Murpny. /ron & Coal 
JSrades Keview, Vol. 122, May 8, 1931, pages 739-743; June 12, 
1931, page 951. 

With discussion. In the course of investigations on a con- 
siderable number of failures in boiler plates and tubes, 
evidence has been found that the damage has been done at 
points where local flexure may occur as a result of changes 
or pressure and temperature. In order to imitate these 
stresses, test pieces from boiler plates were subjected to 
bending backward and forward through an angle of 15° 
each way and the number of bends after which the first 
visible crack appeared determined. The pieces were bent 
in air and immersed in water, brine and caustic soda solu- 
tion. The surrounding medium did not have any great influ- 
ence for short durations, but after 24. hrs., the endurance 
is markedly reduced in the tests with brine and water; 
water is more severe than brine. Micrographs are repro- 
duced, Ha (6f) 


An Investigation of Steels for Aireraft Engine Valve 
Springs. A. Swan, H. Sutton & W. D. Dovuctas. Proceeding Institu- 
tién Mechanical Engineers, Vol. 120, Feb. 1931, pages 261-299. 

The cause of failures in valve springs which have to 
perform the most arduous duty in service were investigated 
by making static tensile tests, static torsion tests and fluctu- 
ating torsion tests on a high quality steel wire from which 
springs were made. The apparatus and methods of these 
tests are described in detail. From the detailed reproduction 
of test data, the following results are stated. Most of the 
wires examined show pronounced decarburization at the 
surface. Removal of the surface layer has the effect of in- 
creasing the apparent safe range of stress and of reducing 
the variability. Oil-quenching from temperatures relatively 
low, but sufficiently high to secure effective hardening, fol- 
lowed by tempering at a normal temperature gave the best 
endurance properties. A possible explanation of the rela- 
tively low ratio of fatigue range to tensile strength of the 
harder wires lies in the residual stress following the hard- 
ening and tempering operations. Tests have revealed that 
considerable compressive residual stresses were present in 
the outer layers of heat-treated test pieces. For further 
details, the paper must be referred to. Ha (6f) 


Crackless Plasticity, a New Property of Metals. H. F. Moore 
(University of Illinois). Jron Age, Vol. 128, Sept. 10, 1931, 
pages 674-677, 721. 

An important property of steel is its ability to stand oc- 
casional overstress without the development of a crack 
which, in subsequent service, spreads to failure. Crackless 
plasticity of steel is not dependent on ductility as measured 
in tension or cold-bend-test. Suggested methods of experi- 
mental study includes fatigue tests following a period of 
overstress, notched bar impact tests and tests of damping 
of vibrations in the metal. Heat treated spring steel, as well 
as heat treated alloy steel, does not show a high degree of 
crackless plasticity under repeated stress. Another indica- 
tion of the importance of crackless plasticity of metals is 
found in the behavior of notched specimens under repeated 
stress. VSP (6f) 


The Increase of Fatigue Strength of Notched Constructions 
(Zur Steigerung der Dauerfestigkeit gekerbter Konstruk- 
tionen). A. TuumM. Zeitschrift Verein deutscher Ingenieure, Vol. 75, 
Oct. 24, 1931, pages 1328-1330. 

Frequently notch effects cannot be avoided in structures 
because of the requirements of shape, arrangement of oil 
holes, ete. The author describes a method of producing 
stresses in the piece as an effective means of counteracting 
the notch effect. These inner stresses must be arranged in 
such a manner that they create, by a plastic deformation 
in the surface, a compressive tension which acts like a 
clamp around the notch and tries to protect it against 
formation of cracks which usually lead to fracture Be tee) 

a 


High Frequency Endurance Tests of Light Alloy Sheet 
Materials. National Advisory Committee for Acronautics, 17th an- 
nual report 1931, pages 34-35. — 

Endurance limits at 12,000 cycles/min. were determined 
on high-frequency air-driven flexural endurance machines 
at the Bureau of Standards. (See Metals & Alloys, Vol. 1, Oct. 
1929, page 145; Jan. 1930, page 332). Results were: 


< 


Alloy Composition Treatment Direction Endurance Limit 
Cu Mn Mg 4i of Specimen Ibs. /in. 2 
17 ST 4 0.5 v.65 — Quenched & Aged L&T 15,000 
25 ST 4.5 0.8 — 0.8 Quenched & Aged (L 14,000 
(T 15,000 
25 SW 4.5 0.8 — 0.8 Quenched Not Aged (L 11,000 
(T 13,000 
51 ST — — 0.6 1.0 Quenched & Aged L&T 13,000 
51 SW — — 0.6 1.0 (Quenched Not Aged (L 10,500 
(T 13,000 
2 SH 
(Com’1Al) — — — — Hard Rolled L&T 10,000 
3 SH — 1.25 — Hard Rolled L&T 12,000 
MH 
(Com’l Mg) Hard Rolled L&T 6,000 
M AH 4% Al, 0. 4% Mn, bal. Mg L&T 5,000 to 6,000 


The method was not applicable to these materials in the 
annealed state, to heat-treated Alclad or to steel. Endur- 
ance testing to 100 million cycles in motor-driven flexural 
machines at 900 cycles/min. gave 16,000 lbs./in.2 for longi- 
tudinal and 14,000 for transverse specimens on quenched 
and aged 17 ST. Alclad 17 ST, i.e., the same alloy with Al 
layers on the surfaces of the sheet, similarly quenched and 
aged, showed 10,500 lbs./in.2 in both directions. A “special” 
17 ST (composition not given) quenched and aged showed 
19,000 lbs./in.2 longitudinal and 21,000 transverse. The same 
as Alclad, ie., with Al layers, gave 13,000 longitudinal, 
11,200 transverse. HwWG (6f) 











Surfaces, Metallurgist, Jan. 1931, pages 3-4. 

Recent work on the effect of alternating stress on metals 
has called attention to the effect of the condition of the sur- 
face. Heat treated spring plates, for example, in the condi- 
tion as ordinarily manufactured develop only a fraction of 
the true fatigue strength of the material but this can be 
closely approached by the same plates if they are first 
ground and polished in order to remove the rough surface 
layer. Surface decarburization, pitting or roughening from 
oxidation, and minute surface cracks resulting from 
quenching operations have been suggested as causes. sur-9 
face corrosion also causes loss of endurance strength. The 
requirement of resistance to corrosion is best met by mate- 
rials which protect themselves by the spontaneous forma- 
tion of a resistant surface film. The plating or covering of 
one metal with another such as chromium plating and the 
coating of aluminum alloy with pure aluminum are exam- 
ples. Such coatings, however, must be deposited free of 
stress since, if the piece is subjected to alternating stress, 
the initial stress of the coating becomes superposed on the 
working stress and cracking of the surface layer may re- 
sult. If this occurs, the crack will generally be propagated 
through the underlying steel, causing failure below the en- 
durance range of the uncoated steel. The difficulties con- 
nected with the use of surface coatings would suggest that 
the soundest direction for future progress ‘is likely to lie 
in the development of spontaneously corrosion-resisting 
materials of the type of the rust-resisting steels. VVK (6f) 


Influence of Corrosion on Fatigue of Notched Specimens. 
T. S. Futter. Mining & Metallurgy, Vol. 12, Oct. 1931, page 446. 

Results of tests with a Ni steel of 3.5% Ni and 0.35% C, 
which was notched in a definite manner: The basis for con- 
sideration is the endurance limit of 58,000 lbs./in.2 of the 
unnotched specimen. In air at room temperature in the ab- 
sence of corrosion, the value was reduced by notching to 
32,000 lbs. by exposure to an atmosphere of wet steam and 
air to 31,000 lbs., then tested with a jet of steam playing 
directly on the notched section, to 27,000 lbs. The tests are 
described in detail. Ha (6f) 


“Damping” of Materials under Alternating Stresses. \ ctal- 
urgist, Jan. 1931, pages 13-15. 

An extended abstract of a paper on this subject by Dr. O. 
FOppl in Zeitschrift Verein deutscher Ingeniewre, Oct. 4th, 1930. 
The view held some years ago that the onset of plastic dis- 
tortion was the feature that controlled the fatigue strength 
of a material has now been definitely discarded. On this 
view, the limiting fatigue strength coincides with the elastic 
limit, but it is now well Known that the fatigue range may 
be high enough to allow a small amount of plastic distor- 
tion to occur during each stress cycle. Jt is stated that in 


ome steels the fatigue strength is more than 4 times them 


highest stress at which the distortion can be said to be 
purely elastic. When a material is subjected to alternating 
stress under which the distortion is partly elastic and partly 
lastic, it is well known that some of the energy supplied 
s converted into heat in the interior of the material during 
ach cycle, and another property of the material now comes 
nto action, which, for want of a better term has been 
riven the name “Dampfung” in German, which may be ren- 
iered as “damping.” The stress strain curve for a cycle 
akes the form of the familiar hysteresis loop, and the 
‘damping” of the material, which is defined as the energy 
lissipated/cycle/unit volume, is given by the area of the 
oop. A non-dimensional damping number, known as the 
elative damping, @, which is the ratio of the damping to 
he total energy of deformation stored in the specimen 
vhen strained to the limit of the stress cycle, is used. A 
teel of large damping capacity will not fail under vibra- 
ry stresses as quickly as one of small damping capacity. 
Methods of measuring damping are given. The relation be- 
tween damping under direct stresses and under shear is 
ilso discussed. VVK (6f) 


What We Know of Fatigue. Enginecring News Record, Vol. 
106, Apr. 16, 1931, pages 651-653. 

A summary of present knowledge of endurance of metal 
under repeated stress and its correlation to treatment by 
heat and working. Ha (6f) 


The Effect of Surface on the Fatigue Resistance of Spring 
Steels. Conditions Produced by Heat Treatment. [ron & Coal 
Trades Review, Vol. 123, Oct. 2, 1931, pages 489-490. 

The following conclusions concerning the properties of 
spring steels have been derived from extensive experiments. 


Minute surface markings, probably cracks on the surface , 4 


of quenched-and-tempered steels, do not seem to have any 
appreciable effect on the fatigue-resistance. Decarburization 
and other heat treatments show a reduction of the endur- 
ance fatigue limit of sometimes less than half if the value 
of the completely polished surface is taken as unity. The 
summary of results of rotating cantilever fatigue tests and 
plane-bending fatigue tests must be seen in the tables ac- 
companying the paper. The tests show th the microscopic 
examination of a surface after normalizing\is likely to be 
misleading where the original decarburized laxer is possibly 
less than 0.001 in. deep. The mechanical explanation (that 
fatigue cracks commence in a soft surface layer which 
has an intrinsically low fatigue resistance and are then 
propagated by stress concentration into the more highly 
resistant material below) gives a general explanation of 
the fatigue failures at low stresses. In’ general, the tests 
Suggest that the greater the decarburization of the surface 
layer, the lower is the fatigue resistance. It is probable that 
the intrinsic fatigue resistance of the surface layer is ap- 
proximately proportional to its hardness and diminishes 
with a decrease in the C content. Where a high fatigue re- 
Sistance is required in a hardened-and-tempered steel, the 
surface decarburization of the surface in the heat treat- 
ment should be eliminated or reduced to a minimum, Ha (6f) 


~ 


ELECTRO-CHEMISTRY (7) 
Electroplating (7a) 


Electroplating on Aluminum. Haro_tp K. Work (Aluminum 
Company of America). Metal Cleaning & Finishing, Vol. 2, Sept. 
1930, pages 777-780. 

In plating commercially pure Al, the metal is cleaned, 
dipped for 10-15 secs. in 1 part 48-52% HF and 9 parts H2O 
and rinsed in cold HeO. It is then dipped in a solution of 
37 oz. NiCle, 0.2 gal. HCl (sp. gr. 1.18), and 1 gal. HeO at 
75°-80° EF. The time of immersion must be carefully deter- 
mined by plating specimens with different periods in the 
dip, and then bending or breaking them. A good plate will 
not flake off in this test. A dip of 35 secs. usually gives 
good results. After rinsing the parts, they are plated at 
15 amp./ft.2 in a bath of 19 oz. NiSO4, 10 oz. NaSO,, 2 oz. 
NH,4Cl, and 2 oz. HgBOs/gal. solution. Time of plating 
should be determined to give the desired corrosion resist- 
ance. Other Ni solutions such as are used on Zn may be 
substituted. After plating, the parts are rinsed in cold He2QO, 
dipped in hot HeO, buffed, cleaned, and plated with any de- 
sired metal. In plating strong alloys and sheet containing 
Mn, the articles after being cleaned and dipped in HF are 
immersed at 75°-80° F. in % gal. HCl (sp. gr. 1.18), % gal. 
HeO, and % oz. MnSO4.2HeO. The time of immersion must 
be carefully determined by experiment. The rest of the 
plating procedure is unchanged. The heat treated metal 
gives a plated product that is more resistant to corrosion 
than the untreated metal. Castings require still a different 
etching process. The etching solution consists of 3 parts 
HNOs (sp. gr. 1.42) and 1 part HF (48-52%) at 75°-80° F. 
Proper time must be carefully determined by test as in the 
other cases. Usually the proper time of dip is 15-30 secs. 
for die castings, and 60-120 secs. for sand castings. Con- 
tainers for the dip should be Pb lined and painted with a 
mixtures of 1 part beeswax to 4 parts paraffin. MS (7a) 


Chromium Deposits Directly on Aluminum. Harotp K. Worx 
& CuHarLes J. StunvpeER (Aluminum Company of America). The 
Metal Industry, N. Y., Vol. 29, June 1931, pages 243-245. 

Paper presented at the Electrochemical Society, Birming- 
ham, Ala., April 1931. Using ordinary chromium plating 
baths, light and heavy chromium deposits on aluminum 
were obtained. Corrosion resistance was good both to out- 
door exposure and to mild alkalies. 7 references. See Metals 
& Alloys, Vol. 2, Sept. 1931, page 174. PRK (7a) 


Comparative Measurement of Throwing Power in Electro 
plating Practice. L. K. Wricnt. Metal Industry, N. Y., Vol. 28, 
Nov. 1930, pages 522-523; Oberflichentechnik, Vol. 8, July 
1931, pages 142-143. 

Several methods have from time to time been advocated 
but usually results represent nothing of great value in 
commercial applications. Method advocated by the author 
is one which utilizes an instrument in which tubes are 
quickly inserted and tested. The instrument consists of a 
rubber plate, wherein is the current distribution plate, the 
center of which is pierced and threaded to receive a test 
tube, the same being inserted from the rear. The instrument 
requires very little calculation, is simple and capable of 
presenting accurate data. Ha+VSP (7a) 


i, 


Electroplating on Aluminum from Cyanide Solutions. H. K. 
Work. Preprint, American Electrochemical Society, Vol. 60, Sept. 
1931, pages 53-57; Metal Industry, N. Y., Vol. 29, Oct. 1931, 
pages 436-437. 

Of the various cyanide plating baths, the cyanide zine 
bath containing no strong alkali proved most practical. 
Details follow: 


Bath composition: gz./1. oz./gal 
Zn(CN)eo 30 4 
NaCN 30 4 
Ammonia water, 28% 30 4 
Peptone, or 1 0.12 
Gelatin 5 0.67 


Temperature: 20°-23° C. 

Current density: 0.5 amp./dm.2. 5 amp./ft.2. 

Preliminary treatment: Cleaning in mild alkali, followed 
by pickling in 5% HF. PRK+LCP (Ta) 


Chromium Plating for Wear Resistance, Rosert D. ZIMMeER- 
MAN (Ingersoll Rand Co.) Iron Age, Vol. 127, June 18, 1931, 
pages 1982-1984. 


Supplement to an article appearing J/ron Age, Vol. 127, 
June 4, 1931. Anodes vary in size from 1/16 in. to 24 ins. 
Production fixtures consist of: (1) those for plating a num- 
ber of similar parts at the same time: (2) those for plating 
a number of identical parts. Usual amount of plate removed 
in grinding is about 0.003 in. on the diameter of a round 
piece. Discusses plate finishing. VSP (Ta) 


Pure Zine Galvanizing Process. L. D. Wuitenear. Wire & 
Wire Products, Vol. 6, June 1931, pages 223-225. 

In hot-galvanizing iron, the zinc is always, and unavoid- 
ably, contaminated with iron, to the extent of at least 2%% 
The value of pure zine as a protective agent is in this man- 
ner considerably reduced. In the new electric galvanizing 
method which is described, the wire, after being drawn, is 
taken straight to the galvanizing shop without any other 
preparation. Then the wire is first drawn through a lead 
annealing furnace which kKeevs the temperature within very 
narrow limits; passed through a very dilute acid bath as a 
cleanser; and wound over drums, one of which is immersed 
in the galvanizing bath. Only a very small galvanizing tank 
is necessary, as compared with the long ones required for 
the hot process. As the zinc is deposited in its purest form, 
a thinner coating suffices; moreover, it is not brittle and 
has a greater ductility. If 1/3 of the weight which must 
necessarily be deposited by the hot galvanizing method is 
deposited electrically, it is shown to give the same resistance 
to corrosion. A coating of equal thickness, deposited elec- 
trically, has a resisting power 10 times as great as that de- 
posited by the hot-galvanizing process. Another considera- 
tion in favor of the electrolytic process is that there are no 
noxious fumes present as in hot-galvanizing. Ha (7a) 
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Working Methods in Chromium Plating (Die Arbeitsmeth- 
oden der Galvanischen Verchromung). Oberflichentechnik, Vol. 
8, Apr. 7, 1931, pages 77-79. 

Valuable information covering the working methods used 
in chromium plating. Description of the detailed chemical 
processes occurring in the course of plating and the condi- 
tions favoring the formation of bright, dull, burnt, highly 
corrosion-resistant and tenaciously adhering coatings. Thus, 
for corrosion-resistant and tightly adhering chromium coat- 
ing and nickel as intermediate layer, the strict adherence 
to the following rule must be observed: Nickel bath: pH 
value, 5.2-5.8; temperature of bath, 40-50° C.; metal salt con- 
centration, as high as possible; thickness of coating, 0.025 
mm, Chromium bath: 15-20 min. at 3.4-3.5 volts; current 
density, 5-15 amp./dm.2 for cathodic surface; temperature of 
bath, 30-45° C.; bath concentration. 32-35° Bé; lead as anode 
and ratio of anodic surface to cathodic 1.5:1. Bad nickel- 
chromium double coatings can be removed conveniently 
electrolytically—material involved as anode, lead as cathode, 
5-8 volts, anodic current density 1.5 amp./dm.2, sulphuric 
acid of 56° Bé, as electrolyte, to which is added either 
arsenic acid or lead acetate. ER (7a) 


Electrometallurgy (7b) 


Electrolytic Refining of Aluminum and Aluminum Alloys 
in a AlCle-NaCl Melt. (Elektrolytisches HRaffinieren des 
Aluminiums und Aluminieren in einer AIlCl;-NaCl-Schmelze.) 
W. A. Piotnixow, N. S. Fortunatow & W. P. Mascuowetz. Zeit- 
schrift fiir Elektrochemie, Vol. 37, Feb. 1931, pages 83-88. 

The electrolytic refining of aluminum is a useful process 
for obtaining very pure aluminum and for separating the 
metal from its alloys in scrap, borings and the like. The 
principal value of electrolytic refining, however, lies in the 
possibility of obtaining the metal from relatively low-grade 
ores and purifying it, at a lower operating cost than that 
incurred in prevailing metallurgical methods. The difficulty 
is in finding an electrolytic process which fully meets the 
requirements both of efficacy and economy. An essential 
factor in success is to find a suitable non-aqueous electro- 
lyte, in which the electrolysis can be effected at a moderate 
temperature. In an investigation made at the Ukrainian 
Academy of Sciences, at Kiev, various double salts contain- 
ing aluminum were studied with this in mind. The best re- 
sults were obtained with aluminum and sodium chlorides, 
which were used as long ago as 1854 for electrolytic prepa- 
ration of aluminum metal. By suitable proportioning of the 
chlorides and proper choice of conditions, it was found 
possible to refine aluminum even when its iron content ,is 
very high. Iron and copper are the only cathode metals on 


which satisfactory deposits were obtained. (7b) 
The Refining of Silwer. C. Campsett. Electrical Review, Vol. 
109, Aug. 21, 1931, page 275. 


The electrolytic method is now the most satisfactory; the 
falbach-Thum process is the most generally applied in 
England. To secure uninterrupted operation and prevent 
losses by defective deposits, 2 sets of tanks are always run 
in parallel. The current density is maintained at 50 
amp./ft.2. The cells consist of shallow glazed porcelain 
troughs with horizontal bottoms lined with Acheson 
graphite. The graphite forms the cathode; the deposit is 
permitted to form on top of the cathode for the period of 
one shift (8 hrs.), after which it is removed. The area of 
the cathode is about 8 ft. square. The anodes are plates of 
crude Ag otbained from various melting operations. The 
electrolyte consists of a 0.5% solution of nitric acid; the Ag 
content is maintained at 3%. The Ag obtained has a purity 


of 99.9% of Ag. The remainder is made up of 0.02% mois- 
ture, 0.08% C, 0.001-0.005% Au. The treatment of the anode 
slimes containing 90-94% Au, 4% Pt and 0.4% palladium, 


and the separation of these metals is briefly described. The 
importance of maintaining a constant flow of fresh air to 
remove the noxious nitric oxide fumes is noted. Ha (7b) 


Production of Magnesium by the Electrolysis of Fused 
Fluorides containing Magnesium Oxide (Die elektrolytische 
Gewinnung des Magnesiums aus Magnesiumsoxydhaltigen 
Fluoridschmelzen). G. Gruse & H. Henne. Zeitschrift fiir Elek- 
trochemie, Vol. 36, Mar. 1930, pages 129-138; Chimie et Industrie, 
Vol. 24, Sept. 1930, page 607. 

In this investigation, the authors used calcium fluoride 
instead of barium fluoride. As a part of their work they de- 
termined the equilibrium diagram for a mixture of fluorides. 
It was found that the most interesting of 2 ternary eutec- 
tics was a combination of MgeFe'CaF2 and MgeF:NaF (melt- 
ing point 894° C.). The electrolysis was carried out in a 
copper crucible with an iron cathode and a graphite anode. 
The cathode was surrounded by a copper bell in which 
there was a H atmosphere. Several mixtures were used at 
temperatures 40° C. above their melting point. It was found 
that the mixture of the eutectic composition gave only Me. 
If barium fluoride was added to the bath as a fourth con- 
stituent, the current efficiency, which is a function of the 
cathode current density, increased. As a result the tempera- 
ture of the electrolysis was lowered but Na appeared at the 
cathode. These results confirm on the whole those of pre- 
vious investigations. . (Tb) 


Electro-Metallurgical Deposition. Electrical Review, Vol. 108, 
June 12, 1931, pages 983-984. 

The fundamentals of metal deposition from electrolytes 
are explained briefly. The importance of ascertaining the 
polarization of electrodes for the determination of the volt- 
ages to be anplied in the process are discussed and the con- 
nections between tanks and dynamos and dimensions of 
electrodes are described. Ha (7b) 


An Electrolytic Method of Preparing Alkaline Metals in 
Discharge-Tubes (Eine elektrolytische Darstellungsmethode 
von Alkalimetallen tn Entliadungsrihren). M. Forro & E. 
Tatar (University of Budapest). Zeitschrift fiir technische Physik, 
Vol. 12, Apr. 1931, pagwes 256-262. 

An electrolytic method was developed for the deposition 
of alkaline metals in vacuo. The experiments refer to K, 
Rb and Cs. EF (7b) 
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METALLIC COATINGS OTHER THAN ELECTROPLATING (8) 


The Surface Treatment of Aluminum (Die Oberflichenbe- 
handlung von Aluminium). Oberflichentechnik, Vol. 8, Sept. 1, 
1931, pages 187-189; British Industrial Finishing, Vol. 2, May 1931, 
pages 76-80; June 1931, pages 102-104. 


Surface treatments comprise 2 groups, one mechanical 
and one chemical and electro-chemical. In all cases, an en- 
tirely clean surface is required. Solutions for degreasing and 
deoxidizing are mentioned. One mechanical treatment con- 
sists of heating the Al to 300-500° C., depositing a layer of 
Sn and then pressing on under hydraulic pressure a thin, 
cleaned sheet of heavy metal. Lautal, Duralplat and Alclad 
are similar products. Covering with paints, lacquers or en- 
amels also belongs in this class. It is briefly treated and 
recipes are given. Of the chemical, the electro-chemical 
coating methods are most important. Electrolytic bath 
recipes are given and methods for plating with Ni, Cu and 
Zn are explained. The 2 latter metals can be deposited also 
in a physico-chemical process by boiling the Al in suitable 
solutions. Colored coatings can be obtained by the Fescol 
and Alumilite processes. A solution is given for obtaining a 
fine black color on Ni plated Al with steel anodes. Ha (8) 


Metal Spraying as Protection Against Corrosion (Das 
Metalispritzverfahren als Schutz gegen Korrosion). H. Pav- 
7 ae Korrosion & Metalischutz, Vol. 7, June 1931, pages 139- 

5. 

Includes discussion. After briefly summarizing the theory 
and process of metallic spraying in the introduction, the 
author reports his own experiments carried out with 
sprayed metallic plates exposed to atmospheric and liquid 
attack of various degrees of severity. The primary interest 
was the prevention of corrosion in sea-water and of the 
growth of marine animals and vegetation. The materials 
employed for the spray and coating, respectively, were as 
follows: (1) cadmium; (2) zine + bakelite coating; (3) 
zine + mercury layer (particularly against maritime ani- 
mals); (4) zine + tin + bakelite; (5) aluminum-bronze 
(Al-Cu); (6) aluminum + zine + bakelite; (7) aluminum 
+ zine. An additional set of experiments refer to Al-plates 
coated by a metallic spray of Cd. The original paper, pre- 
sented before the Reichsausschuss fiir Metallschutz, Kiel, 
1930, must be consulted for the wealth of results which 
are set forth in a large table. EF (8) 


An Electric Galvanizing Furnace Permits Close Tempera- 
ture Control. S. Z. Owen (Westinghouse Elec. & Mfg. Co.). 
Electric Journal, Vol. 28, Nov. 1931, pages 631-632. 

An electrically-heated galvanizing furnace has been in- 
stalled for work on small castings, conduits and pipes, and 
Similar material in street-lighting equipment. Its rating is 
75 kw. 200-v., 3-phase. The vessel weighs over 2 tons and 
holds 8 tons of spelter. The 6 heating elements—2 on each 
side and one at each end—are made of Ni-Cr resistance 
wire supported in porcelains and are easily removable with- 
out disturbing the vessel. The enclosing shell serves as a 
mounting for insulators, jumpers, terminal boards and 
covers, and as a support for an insulated hinged cover. The 
cover, in 2 halves for convenience in operation, is made by 
an inner alloy sheet and a top steel sheet, filled between 
with 3 inches of mineral wool insulating material. Thermo- 
couple control of the chamber temperature and bath tem- 
perature insure close temperature control. WHB (38) 


Homogeneous Lead Deposition with the Aid of the Oxy- 
oe Blow Pipe. Weiding News, Vol. 2, July 1931, pages 
0. ¢ 

At the present time, industry makes use of a Pb covering 
of metals which is carried out in 2 ways: (1) on all metals, 
by means of sheets of Pb suitably shaped and fixed in posi- 
tion by oxy-acetylene welding; (2) chiefly on steel, by de- 
positing molten Pb by means of the blow pipe on all the 
surfaces to be protected. The procedures are described in 
general. Steel is often tinned first to assure an absolutely 
dense and homogeneous Pb covering. Ha (8) 


New Methods and Equipment Aid Coating Industry. Stee!, 
Vol. 88, Jan. 1, 1931, pages 288, 361. 

The past year has seen many improvements in the en- 
ameling, pickling, galvanizing and polishing of metals 
These include 2 new continuous furnaces for porcelain en- 
ameling, an acid-proof reinforced concrete tank for pickling, 
the use of small percentages of Al in zinc for galvanizing, 
better methods of galvanizing sheet and wire, of handling 
dross, and of regulating the speed of galvanizing machinery, 
and the development of machines for polishing sheet, tin 
plate, and stainless steels. JIN (8) 


Advantages of Oxide Films as Bases for Aluminum Pig- 
mented Surface Cvatings for Aluminum Alloys. R. W. Buz- 
zarv & W. H. Mutcuier (Bureau of Standards). Technical Note 
No. 400, National Advisory Committee for Aeronautics, Nov. 1931, 
mimeographed. 16 pages, 13 figures, 10 references. 

Anodic coatings on aluminum alloys, produced by elec- 
trolysis in sodium-hydrogen phosphate, ammonium hydrox- 
ide, ammonium sulphide, oxalic acid, sulphuric acid, or 
chromic acid, especially chromic acid, have some corrosion 
resistance, but it is not very great. Pure Al coatings, as in 
Alclad, offer the best resistance, but there is still a need 
for other protective methods. Varnish type coatings ap- 
plied over untreated duralumin have only about the same 
degree of protection as a grease coating over an anodic 
film. Use of the anodic coating as a priming coat over 
which aluminum-pigmented varnish is applied, gives good 
results. Tests by the salt spray method, intermittent im- 
mersion in NaCl-H2Oeg solution, on unstressed, on statically 
stressed specimens, and on specimens subjected to repeated 
flexural stresses as well as atmospheric exposure tests are 
recorded. They show that under all conditions of test the 
combination of anodic treated plus the aluminum pigmented 
spar varnish was far superior to either alone. The com- 
bination stood up for nearly 3 years in exposure tests at 
Hampton Roads; intercrystalline attack of the duralumin 
had just started in 3 years. Alclad duralumin similarly ex- 
posed showed no intercrystalline corrosion at all in 3% 
years. HweG (8) 











INDUSTRIAL USES & APPLICATIONS (9) 


Nickel Alloys in Automotive Manufacture. Tuomas H. 
WIcKENDEN. S. A. E. Journal, Oct. 1931, pages 328-331. 

Many uses of Ni in the automotive industry are listed. 
It is used in cast iron to promote uniform hardness and 
good wearing qualities, in castings of varying section, with- 
out excessively hard spots. Cylinders, cylinder-heads, pis- 
tons, exhaust manifolds and brake-drums are among the 
chief engine and automobile parts in which nickel cast 
iron is used. It is also coming into extensive use in heavy 
dies for pressing fenders and large parts for automobile 
bodies. The discussion deals chiefly with the use and heat- 
treatment of nickel iron. The effect of annealing and heat- 
treatment on permanency of form and strength is touched 
upon, and vagaries of the expansion ratio of high-nickel- 
alloy steels are recounted. WAT (9) 

The Surface Treatment of the Zine for Use as Printing 
Plate (Die Oberflichenbearbeitung des Zinks zur Verwend- 
ung als Druckplatte). EvuGen WERNER. Oberflachentechnik, Vol. 8, 
Oct. 20, 1931, pages 215-217. 

A detailed description of the development, the process and 
the preparation of zinc plates for zincotypography; that is, 
printing from prepared zinc plates instead of from stone or 
wood. Ha (9) 

Refrigeration Units Require Quality Metals. H. M. W1-- 
tiaMs (Frigidaire Corp.). Metal Progress, Vol. 20, Aug. 1931, 
pages 39-45. 

The author discusses the refrigerating cycle and neces- 
sity for corrosion resistance in materials of construction. 
Corrosion tests of various kinds are discussed. Development 
of ice tray materials, improved copper and brass parts in 
the evaporator, tubing and joining materials, control equip- 
ment and cabinet finishes are discussed. WLC (9) 

Welded Cranes. H. Scumitt. Engineering Progress, Vol. 12, Oct. 
1931, pages 222-223. 

General remarks on the advantages, with illustrations of 
examples. See also Metals & Alloys, Vol. 2, Oct. 1931, page * 

a 

The Effect of Short Circuit Currents on the Strength of 
Transmission Wires of Aluminum and Copper (Die Einwirk- 
ung von KurzschlussstrOmen auf die Festigkeit von Leit- 
ungsseilen aus Aluminium und Kupfer). F. Worxur. Aluminium, 
iar V.A.W. Erftwerk, Vol. 3, July-Aug. 1931, pages 
271-276. 

Tests to decide to what extent Al wires (in comparison 
with Cu wires) are reduced in strength by very large cur- 
rents of short duration as they occur during short circuits 
are described. The beginning of a reduction in strength 
was found, for Al, at about 140°-150° C., for Cu at 170°- 
180° C. The duration of the short circuit up to one sec. had 
no influence. In stranded cables, all layers were influenced 
in the same way. From the economical point of view, the 
use of Al is often preferable. Ha (9) 


Corona on Copper and Aluminum Wires (Korona an Kup- 
fer- und Aluminiumseilen). F. Worxr. Aluminium, Hauszeitschrift 
V.A.W. Erftwerk, Vol. 3, July-Aug. 1931, page 266. 

General remarks on the nature and dependence on weather 
conditions of corona losses of transmission lines. Since the 
liameters of Al wires are usually larger, the corona losses 
are smaller. The following table gives the voltage in kw. 
for lines of different sections at which the corona just be- 
gins to appear: 


Section Material 
Inm,2 Aluminum Copper 
Old New Old New 
70 47 45 40 31 
95 56 43 48 40 
120 60 49 42 40 


The condition of the surface is of importance as can be 
seen from the difference between the old and the new ma- 
terial. Ha (9) 

Influence of Corona Phenomena on Transmission Wires 
(Einfluss von Korona-Erscheinungen auf Freileitungs- 
driihte). v. ZEERLEDER. Aluminium, Hauszeitschrift V.A.W. Erftwerk, 
Vol. 3, July-Aug. 1931, pages 267-269. 

On the basis of theoretical considerations, experience and 
experiments, it is shown that overhead lines of Al and Al 
alloys (for instance, aldrey) behave just as well under the 
corona effect as Cu. The tests were of a chemical and 
physical nature; they are described in full. Ha (9) 

Welded Steel Cases for Loading Coils. C. R. Younc. Bell Lab- 
oratories Record, Vol. 9, July 1931, pages 517-522. 

Loading coils, that is induction coils, used to counteract 
the capacitance of electric cables must be carefully pro- 
tected from atmospheric and other damaging influences. A 
method of placing them in welded steel cases is a ey 

a (9) 

Repair Delays Reduced by Oxy-Acetylene Welding. F. A. 
Westsroox. Welding, Vol. 2, Nov. 1931, pages 742-743. 

The successful application of bronze and other welding 
rods has contributed greatly to the profitable operation of 
a western mine. Ha (9) 

Steel Wire for Heading. James VINCENT. American Machinist, 
Vol. 75, Sept. 3, 1931, pages 388-389. 

For the manufacture of strong, reliable screws, a fully 
annealed medium C steel wire is recommended. After com- 
pletion of heading, thread rolling and kerfing, the screws 
should be heat treated. The analyses of 2 suitable wire 
steels is given. Ha (9) 

Manufacture of Lead Covered Telephone Cable. Joun R. 
Suea (Western Elec. Co.). Iron Age, Vol. 127, June 18, 1931, 
pages 1980-1981. 

Abstract of paper read before the American Society of 
Mechanical Engineers, Cleveland. Discusses method of man- 
ufacture of Pb-covered, paper-insulated telephone cables at 
Point Breeze plant near Baltimore. See Metals & Alloys, Vol. 
2, Nov. 1931, page 262. VSP (9) 

High-Tensile Steel Used in Boilers of New Locomotives. 
Boiler Maker, Vol. 31, Feb. 1931, pages 39-40. 

A silico-manganese steel with a minimum ultimate 
strength of 70,000 lbs./in.2 is used for the boiler shell and 


outer flre-box wrapper sheets. Complete data of the locomo- 
tive are given. Ha (9) 


Curves Aid in Design of Thick-Walled Tubes and Cylin- 
ders. F. E. Wertueim. Heating, Piping & Air Conditioning, Vol. 3, 
Oct. 1931, pages 850-851. 

When hydraulic presses were first used, fractured cylin- 
ders were far from being unknown and, consequently, cyl- 
inder walls were made heavier when cracked cylinders were 
replaced. Later, when it was found that increase in wall 
thickness beyond certain limits did not result in a corre- 
sponding increase in strength, investigation of the strength 
of thick-walled tubes and cylinders began. This subject was 
of such importance in connection with the design of guns 
that many attempts were made to originate a formula. 
Among these formulas were those of Bix, given in the 
“Konstrukteur” by Prof. F. Realeaux; of Grashof, given in 
Unwin's “Machine Design”; of D. K. Clark, Lame, Barlow, 
Birnie, and Clavarina. Burr and Lanza developed formulas 
giving results identical with the Lamé, and Merriman de- 
veloped one producing results identical with Barlow’s. In- 
asmuch as the modified Barlow formula has found a place 
in the A. S. M. E. Boiler Code, this comparatively simple 
formula will continue to find ready acceptance. For thick- 
walled tubes and cylinders subjected to internal strain, use 
of the Clavaino formula is good practice. In order to sim- 
plify the calculations for application of this formula, tables 


20 





/ 


/ 







/ 
Cyuneers 
Javer: 4 4, 


™ 
=e 


‘i 







| 


{= Insite Radius * ‘ 
i | 

—C =Conste r= (Yep £ -/ 
sure ~i0 per /n 3 . " “4 

we a ae ¥ 

. a = 


Le! 













000 
1500 
2.00% 
2, S00 
i000 
S500 
~~ 
Sone 

$c 


S 


(National Pipe Standards 1924) are available which save 
time and mathematical work. Use of these tables is lim- 
ited, however, because they do not apply for calculations 
in which the known quantities are inside diameter, work- 
ing fiber stress, and working pressure. The accompanying 
chart has been devised for use in the solution of problems 
involving the Clavaino formula. In making the computa- 
tions for these curves, the form of the Clavaino formula 
given by Merriman was used. Merriman here assumes a 
value of 1/3 for Poisson’s ratio, while the value now gen- 
erally accepted is 0.3. Because these curves are intended to 
cover a wide range of application, and the Merriman form 
has been much used for important work, the writer has 
given it preference in the present instance. An example to 
show the use of these curves follows. Given: inside diameter 
16 in., working fiber stress 15,000 lbs./in.2, pressure 4,000 
lbs./in.2t = rx C= 8 x 0.3 = 2.4 in., say 2 7/16 in. There- 
fore outside diameter is 16 + 4% = 20% in. WAT (9) 

How Shipbuilding is Tied to the Steel Industry. H. Gerrisu 
Smitu. Iron Age, Vol. 128, July 16, 1931, pages 166-169. 

Taken from a paper read before the American Iron & Steel 
Institute in New York. Deals with the history of the trans- 
formation from wooden construction, first to Fe, then to 
steel. At present, about 99% of a ship is steel and 1% wood. 
See Metals & Alloys, Vol. 2, Oct. 1931, page 218. VSP (9) 

Some Uses of Tin in Modern Dentistry. F. C. Tuompson. Tin, 
Sept. 1931, pages 6-8. 

Tin is used to a great extent, especially in alloys of Sn 
and Ag for amalgam fillings. For general purposes, a com- 
position of 67% Ag, 28% Sn, up to 4% Cu and up to 1% Zn 
is used. When mixing with Hg, a reaction takes place ac- 
cording to the formula Ag;Sn + 4Hge = AgsHe, + Sn. The 
filling becomes increasingly hard as this reaction proceeds 
because both the Ag-Hg compound and Sn are solid at ordi- 
nary temperatures. The compression strength is very great. 
Sn renders Au brittle, except in small amounts; a compo- 
sition often used is 71.3% Au, 7.1% Ag, 9.9% Cu, 10.6% Pt 
and 0.83% Sn. Sn is also used in dies for swaging of crowns 
and bridges for which a table of compositions with their 
melting points is given. Ha (9) 

Different Bronzes Used by the Rallroad Companies (Les 
différents bronzes utilises par les Copagnies de Chemins de 
fer). R. Lorseavu. Aciers Spéciaux, Métaux et Alliages, Vol. 6, Apr. 
1931, pages 203-208. 

General consideration of 7 bronzes used by the railroad 
companies. GT (9) 
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HEAT TREATMENT (10) 


Deformations Accompanying the Heat-Treatment of Steel 
(Nouvelles recherches concernant les déformations accom- 
pagnant les traitements thermiques de Vacier). A. Porrevin & 
A. SourpiLton. Congrés International des Mines, de la Métallurgie et 
de la Géologie appliquéc, Section de Métallurgie, 6th session, Liege, 
June 1930, pages 343-363; Metallbérse, Vol. 20, Aug. 23, 1930, 
page 1884. 

Includes discussion and 34 figures. See Metals & Alloys, Vol. 
2, Noy. 1931, page 263. HwWG (10) 


Heating before Quenching and Drawing. Houghton’s Black & 
White, Vol. 4, July 1931, pages 12-13. 

The advantages of heating high speed steels in salt baths 
are pointed out, but the purity and homogeneity of the salt, 
the fluidity of the bath at working temperature and the 
ability to free itself from the steel are important points in 
obtaining uniform and efficient results. Ha (10) 


Heat Treatment Fundamentals of Plain and Alloy Cast 
Iron. F. B. Coyvite (International Nickel Co.). Metals & Alloys, 
Vol. 2, Sept. 1931, pages 120-131. 

18 references are cited and 13 micrographs show structures 
discussed. The nature of cast iron and effects of heat on it 
are discussed in the light of the Fe-C equilibrium diagram. 
The effects of various elements on graphitization and criti- 
cal ranges are shown graphically and are discussed, Con- 
stitution of Ni-cast iron is shown graphically. Use of aging 
and annealing operations to relieve casting strains and 
facilitate machining operation are discussed. Data is pre- 
sented to show the relations between composition, tempera- 
tures used and the hardness obtained. The quenching and 
drawing of cast iron is discussed. WLC (10) 


Heat Treating and Annealing Non-Ferrous Metals. A. H. 
VAUGHAN. Fuels & Furnaces, Vol. 9, Aug. 1931, pages 939-941. 
A general discussion of the various types of electric fur- 
naces in the heat treatment of non-ferrous metals and alloys. 
Ha (10) 


Hardening (10a) 


Practical Limitations Often Prevent Perfect Hardening of 
Steel, Correspondence from A. Portrevin, Paris, France. Metal 
Progress, Vol. 20, Oct. 1931, pages 88-89. 

The writer presents graphically an analysis of the various 
factors effecting the proper hardening of steel, velocities 
iVailable in quenching media, their effects on the properties, 
temperature of quench and its effects are discussed. 

WLC (10a) 


What is a Neutral Atmosphere. Murray Winter (Winter 
Bros. Co.). Metal Progress, Vol. 20, Sept. 1931, pages 74-78. 

The author reports a study of the effect of atmosphere 
upon the surface, surface hardness and size of small high 
speed steel tools. Atmospheres varying in CO content were 
produced from mixture of city gas and air. The CO content 
in the furnace was determined by analysis and controlled 
by a steady supply of a fixed mixture of gas and air. The 
graph summar- 
izing these re- 
sults shows 
concisely the 
effect of the at- 
mosphere. At 
17% CO, a good 
con dition of 
tool surface is 
obtained but 
this gas analy- 
sis is very crit- 
ical. 

As shown, a 
small increase 
in the CO con- 
tent results in 
decarburization 
until 25% 
content is 
reached where 
good tools free 
from decar- 
burization and 
scale entirely, 
ire obtained. With a gas mixture to maintain this atmos- 
phere a troublesome deposit of soot is experienced. The 
author describes results obtained by’ the use of “diamond 
block,” block of slow burning carbonaceous material which 
maintains an atmosphere of 28% CO in the furnace. Tools 
allowed to remain in such an atmosphere for as long as 20 
mins. at the high temperature are not impaired in their sur- 
face quality or size WLC (10a) 





Annealing (10b) 


Normalizing Steel. R. Wuutrietp. Metallurgia, Vol. 4, May 
1931, pages 29-30. 

Sorbitic steels have much better drawing properties than 
pearlitic steels. Sheets with this structure are produced by 
heating to the normalizing temperature and cooling at a 
rate sufficiently rapid to produce a sorbitic structure, A con- 
tinuous furnace is best suited for this work. Mentions use 
of normalized sheets in stampings used in automobiles. 

JLG (10b) 


Heat Treating Light Gray Iren Castings Decreases Diffi- 
eulties in Machining. H. R. Simonps. Foundry, Vol. 59, Mar. 1, 
1931, pages 58-62. 

The annealing in continuous automatic heat treating fur- 
naces of the Brown & Sharpe Mfg. Co., Providence, R. L., is 
described and illustrated. Ha (10b) 
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Case Hardening & Nitrogen Hardening (10c) 


Nitriding for the Engineer. Oscar E. Harper (Battelle Me- 
morial Institute). Metals & Alloys, Vol. 2, Sept. 1931, pages 
132-142. 

51 references are cited in the author’s discussion of the 
present knowledge of the art of nitriding. Time of nitriding 
is discussed with modified cycles for shortening. The use of 
a high and a low temperature, the use of catalyzers, pack- 
ing materials and continuous nitriding are discussed as they 
apply to the economy of the process. Cost of equipment, ma- 
terials and savings through low rejects on account of warp- 
age are referred to. Hardness obtainable with various treat- 
ments is given. Dimensional changes with time of nitriding 
are discussed. The protection of parts and containers against 
nitriding with the effect of a nitrided container on subse- 
quent work done in it are discussed. The composition and 
properties obtainable from the various nitriding steels are 
given in tabular form. Heat treatment for core properties 
prior to nitriding and other preparation for nitriding are 
discussed. Hardness penetration curves are shown and dis- 
cussed. The properties at elevated temperatures are dis- 
cussed with the effect of temperature on the subsequent 
properties at room temperature. Creep tests, wear and abra- 
sion resistance and/’corrosion resistance of nitrided steels 
are discussed. The stability of nitrided cases and their ap- 
plications are touched upon. WLC (10c) 


Surface Hardening by Nitrogen of Special Aluminum- 
Chromium-Molybdenum Steels on a Production Basis. \W. H. 
CUNNINGHAM & J. S. Asnupury. Iron & Coal Trades Review, Vol. 
123, Oct. 2, 1931, pages 492-494. 

The paper explains the process of nitriding, the chemical 
changes taking place, testing method for hardness. It also 
describes the equipment necessary for nitriding on a com- 
mercial basis. See Metals & Alloys, Vol. 2, Dec. 1931, page 309. 

Ha (10c) 


Oil as a Carburizing Medium. A. J. Linpserc (Lindberg 
Steel Treating Co.). Metals & Alloys, Vol. 2, Sept. 1931, pages 
106-109. 

The author describes equipment for gas carburizing using 
oil introduced into the retort as a source of carburizing gas. 
The use of a diffusion period at the end of the cycle to im- 
prove the distribution of the C is discussed. WLC (10c) 


Nitrided Steel and its Properties. J. H. Hiccins. Heat Treating 
& Forging, Vol. 16, Dec. 1930, pages 1527-1529. 

A brief outline of the process and the various steps in 
nitriding are given and the influence of temperature and 
composition of the steel are discussed. Ha (10c) 


Nitrided Steel and Nitriding Furnaces (Om nitrerstil och 
nitrerugnar). ErmMar O&HMAN & ERIK S. EnNGsBERG. Jernkontorets 
Annaler, Vol. 115, June 1931, pages 208-230. 

A description is given of the steels which are suitable fo: 
nitriding; of the pre-treatment before nitriding; the quality 
of the nitrided steel; and of the furnaces used. The furnac« 
used by Luth and Rosen (Stockholm) has a volume of 1500 
x 600 x 400 mm., the upper part of which is balanced by 
a counter-weight so that it may readily be raised or lowered 
Heat is generated by electricity; the parts exposed to heat 
are made of fire-resistant brick; insulation is provided by 
150 mm. of Mg and sil-o-cel; resistance wires are chroms 
nickel and 24 + 8 kw. are necessary to maintain 700° C 
Ammonia is provided by rubber hose, which is not allowed 
to dissociate beyond 25%-30%. Control is effected by a Sie- 
mens COo meter. Current is controlled by a Siemens relay 
which maintains the temperature within 30° C. HCD (10c) 


Nitriding or Case-Hardening with Ammonia. V. O. Homer 
BERG & J. P. Watsteap. Machinery, Vol. 37, Oct. 1930, pages 106- 
108. 

The general principles of this process and the physica! 
properties of materials that can be nitrided are described. 
See Metals & Alloys, Vol. 2, Dec. 1931, page 309. Ha (10c) 


Theoretical and Practical Considerations in Case Harden- 
ing Steel by Nitriding (De teoritiska och praktiska firut- 
siittningarna fir ythirdning av stal genom nitrering). 
GunNAR HAcc. Jernkontorets Annaler, Vol. 115, May 1931, pages 
183-207. 

The equilibrium diagram of the systems Fe-N, its modifica- 
tions in the presence of other metals and the mechanism 
of nitriding by NHg are discussed on the basis of the auth- 
or’'s X-ray investigations (Zeitschrift fiir physikalische Chemie 
8, 1930, page 455; Nature, Vol. 121, 1928, page 826; Vol. 
122, 1928, pages 314, 962). With the exception of Al, all 
metals present in nitriding steels are transition elements, 
the nitrides of which have a metallic character. No nitrides 
of Co and Ni are known, but all other transition elements 
used in alloy steels have a higher affinity for N than Fe, 
and accelerate the nitridation. This is even more true of Al 
AIN, as such, is not present since Al is dissolved in the FeN 
Al, Cr and Mo all suppress the y-phase but probably do not 
influence the homogeneity range of the e-phase to any ap- 
preciable extent. Suppression of the y-phase is probably 
beneficial. A survey of the literature on the practical appli- 
eation of nitriding is given. HCD (10c) 


Some Unusual Metallurgical Applications and Uses of 
Fused Salt Baths. Wm. J. Merten. Fuels & Furnaces, Vol. 9, Jan. 
1931, pages 51-52. 

The decomposition of the nitrides in cyanided parts and in 
arc-welded parts; blueing steel surfaces to prevent cor- 
rosion; obtaining maximum use of a metal—all by means 
of fused salt baths—are discussed. High temperature salt 
baths are also considered. Ha (10c) 


Carburization of Steel with Gas. R. G. Guturize (Peoples 
Gas Light & Coke Co.). Metal Progress, Vol. 20, Nov. 1931, 
pages 50-54. 

The author presents reasons for the selection of gas as a 
carburizing medium. The presence of a sub-oxide of iron to 
prevent the deposition of soot is secured by proper contro 
of the water content of the gas. The intermittent surge 
method of introduction of the gas is discussed as a means 
of controlling the case characteristics. WLC (10) 








Centinuous Nitriding Precess will Produce any Degree 
of Penetration of Hardness by Varying the Heat Cycle. 
R. J. Cowan (Surface Combustion Corp.). Automotive Industries, 
Vol. 65, Aug. 1931, pages 314-318. 

Arrangements of successive temperature zones that may 
be easily controlled makes it possible to obtain different 
types of cases at will. Illustration of continuous nitriding 
furnace, together with 7 charts showing various dissociation 
effects, are given. A summary shows: (1) batch-type process 
cannot produce satisfactory work with an ammonia dis- 
sociation greater than 50%, which is due to high H con- 
centration causing excessive decarburization: (2) continuous 
nitriding, where the ammonia moves alcng in the muffle in 
the same direction as the work, the danger of high H is 
eliminated; (3) by this process, it is possible to use fully all 
of ammonia admitted to system; (4) total time reduced by 
1/3; (5) consumption of ammonia greatly reduced. DTR (10c) 


Quenching (10d) 


Dimensional Stability of Heat-Treated Aluminum Alloys. 
Fuels & Furnaces, Vol. 9, Apr. 1931, pages 433-434. 

Serious dimensional changes which occur when machining 
operations are carried out on material quenched in cold 
water are reduced to relatively small proportions in “Y” 
alloy and duralumin by the use of boiling water as quench- 
ing medium. These alloys develop satisfactory mechanical 
properties when quenched in boiling water. On the other 
hand, they are more easily corroded than when quenched in 
1 more vigorous medium. Ha (10d) 


Drawing (10e) 

Modern Rod Baking. R. S. Courter. Wire & Wire Products, 
Vol. 6, Aug. 1931, pages 321-323. 

An improved method of rod baking is described by the 
use of forced ventilation and a re-circulation air system. The 
overall thermal efficiency is 27%. In the case described, fuel 
osts and production were considerably improved. Ha (10e) 


Aging (10) 

Duralumin. Metallurgist, Jan. 1931, pages 12-13. 

The age hardening which is the characteristic feature of 
juralumin and of a number of other alloys of similar type 
equires a previous heat treatment which is frequently 
termed the “solution” treatment, since the object is to bring 
ertain constituents of the alloy—more especially the Cu and 
Mg-Si compounds—as far as possible into solid solution. 
This treatment must be followed by quenching, usually in 
old water. In the case of Y-alloy, which is used mostly for 
astings, quenching in hot water is used. Quenching in hot 
vater, however, seems to render the alloy subject to inter- 
rystalline corrosion. It is suggested that the explanation is 
he condition of the surface, whether under compression, 
ree of stress, or under tension. If the latter, intercrystal- 
ine corrosion will result. The results reported by L. Pessel 
n Heat Treating & Forging of Nov. 1930 are of particular in- 
erest. He applied a salt spray corrosion test to the surface 
f the metal and after 30 days he could determine whether 
he material had been quenched in hot or cold water, the 
rrmer showing a greater rate of corrosion. From the photo- 
raphs given, the author draws conclusions contradictory to 
hose of Pessel and concludes that the question must be 
nvestigated further before his results can be accepted. If 
‘essel’s results are correct, then liability to intercrystal- 
line attack is not in itself the determining factor in the in- 
lications of surface corrosion as revealed by the appear- 
nee of the specimens which have been exposed to the salt 
pray. VVK (10f) 

Age-Hardening in Aluminium Alloys, Metallurgist, Feb. 1931, 
pages 30-32. 

A critical review of the work of Kokubo and Honda 
Science Reports, Tohoku Imperial University, Vol. 19, No. 4, 1930, 
page 366) on the mechanism of the age-hardening of Al 
illoys containing from 0 to 12% Cu. The criticism of the au- 
thor is that the heat treatment used was unsuitable for the 
purpose and that the conclusions arrived at as original are 
practically identical with those of Gayler and Preston 
(Journal Institute of Metals, Vol. 41, 1929, page 191). VVK (10f) 








Pressure-Ageing of Duralumin. Metallurgist, Sept. 1930, 
pages 136-137. 

A review of the work of L. Pessel in Industrial & Engineering 
Chemistry for July 1930. See Metals & Alloys, Vol. 2, Sept. 1931, 
page 177. VVK (10f) 


The Course of Aging of a Few Aluminum Sand-Cast 
Alloys. (Ueber den Verlauf der Alterung bei einigen Alum- 
inum-Sand-guss-Legierungen.) W. Saran. Zeitschrift fiir Metall- 
kunde, Vol. 23, Jan. 1931, pages 32-33. 

The aging of 3 Al alloys is studied by means of the elastic 
limit (0.01 or 0.03%) and Brinell hardness. The first alloy 
contained 9.7% Zn, 2.1% Cu, 1.28% Fe, 0.25% Si, 0.23% Me: 
the second an (American) alloy with higher (but unstated) 
Zn content and with 8% Cu, 0.2% “Y,” Fe and Si normal; 
the third an alloy with 15% Zn, 2% Cu, 0.22% “Y,” Fe and 
Si normal. The first alloy was sand (10-11% moisture) cast 
from 680° C., and annealed at 490° C. and quenched in water. 
A curve of the variation in Brinell hardness with time at 
room temperature is given. This shows a maximum at 12 
days, a following minimum and then a slow increase with 
time. The points scatter showing a certain periodicity which 
may be related to the night-day temperature change. The 
second and third alloys were also sand (6% moisture) cast 
and the aging followed by Brinell hardness and elastic 
limit, The elastic limit increases about 1.7 kg./mm.2 after 
“1 days for both alloys; the Brinell hardness shows only a 
slight increase. Because of the special addition “Y,” it is 
not necessary to heat-treat the alloy after casting in order 
to induce aging. The aging of these 2 alloys is approxi- 
mately proportional to the time. RFM (10f) 
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JOINING OF METALS & ALLOYS (11) 


Soldering, Brazing and Hiveting Sheet Metals. Part III. 
Riveting. Sheet Metal Industries, Vol. 4, Oct. 1930, pages 447- 
449; Nov. 1930, pages 541-547. 

The applications of riveting, the types of rivets used, the 
types of joints, the methods of finishing rivets and the pro- 
portioning of riveted joints is discussed. Tables for single- 
riveted and double-riveted lap joints give proper rivet di- 
ameters, lap, pitch, and percentage of strength for riveted 
joints in sheet metal work up to % in. thickness. Riveting of 
Al is discussed briefly. The capabilities of 2 riveting ma- 
chines are set forth—they are the Hann riveting machine 
and a small, high speed hammer. AWM (11) 


Brazing (Ila) 


Silver Brazing of Monel Metal and Nickel. Inco, Vol. 10, 
No. 4, 1931, pages 26-27. 

Ag solders are alloys of Ag, Cu and Zn with or without 
other metals in small amounts. The main characteristics of 
Ag solders are: melting points from 1325°-1600° F.; free 
flowing (they penetrate almost instantly); joints have a 
tensile strength of 40,000 to 60,000 lbs./in.2; almost un- 
limited corrosion resistance; neat joints. Instructions for the 
use of Ag solders and fluxes for it as well as the precautions 
necessary are given. Ha (lla) 


Making Joints with Electric Brazing Tongs. Machinery, 
Vol. 38, Sept. 1931, pages 23-24. 


A little brazing transformer to heat the ends can be used 
for joining Cu, Ni, Ag, steel and their alloys. 3 different Ag 
fluxes with melting points of 1337°, 1355° and 1526° F. are 
used. Ha (lla) 


Silver Brazing of Monel Metal and Nickel. American Metal 
Market, Vol. 38, Apr. 2, 1931, pages 3, 5. 

Includes discussion. Gives definite details and character- 
istics of silver solders. Composition, penetration, strength, 
ductility, corrosion resistance. Expert directions for brazing 
include cleahing, fitting, fluxing, preheating and soldering. 
Also typical applications. DTR (lla) 


Brazing Alloy with Low M. P. Brass World, Vol. 27, Aug. 
1931, page 186. 

“Sil-Fos” is an alloy containing a small proportion of Ag 
and flowing freely at 1300° F. It has free flowing properties 
with deep and quick penetration, It is manufactured by 
Handy & Harman, N. Y. C. “Sil-Fos’ may be used for join- 
ing brass, bronze, nickel, nickel-silver, extruded brass and 
bronze, monel metal and other metals and alloys fusing 
above 1300° F. WHB (lla) 


Welding & Cutting (IIc) 


Investigations on the Gas Fusion Weldability of Chrome 
Molybdenum Alloy Steels for the Construction of Aeroplanes 
(Untersuchungen tiber die Gasschmelzschweissbarkeit von 
chrommolybdiiniegierten Stihlen fiir den Flugzeugbau). 
K. L. Zeyven. Krupp’sche Monatshefte, Vol. 12, Aug.-Sept. 1931, 
pages 214-223. 

After a review of the literature on chrome-molybdenum 
alloy steels for aeroplanes, the results of experiments made 
on thin sheets of such steels with different welding wires 
are described. Instead of the American steel (SAE No. 4130 
with 0.25-0.35% C and 0.8-1.1% Cr), it seems more advisable 
to use a steel with less C (0.2-0.25%) and a higher Cr 
content (1.3-1.5%) to obtain a better weldability with in- 
creased hardness. The unalloyed welding wires gave, in all 
cases, lower values of strength. Ha (lic) 


The Gas Supply of Welding Shops (Aus der Praxis der 
Gasversorgung von Schweisswerkstitten). From the experi- 
mental laboratory of the Autogen Works. E. Zorn. Autogene 
Metallbearbeitung, Vol. 24, July 15, 1931, pages 207-215. 

A survey of the means and arrangements for the storage 
of carbide the storage of acetylene, and pipe lines for ace- 
tylene. A special chapter treats of acetylene in flasks for 
which the manufacturers prescribe definite rules. The con- 
tainers and reduction valves for the compressed O are also 
discussed and practical suggestions are given. Ha (llc) 


Are Welding. E. J. TANGEerMAn. American Machinist, Vol. 75, 
July 2, 1931, pages 2-6. 

The technique, equipment and effect of arc welding, both 
manual and automatic, of machine structures is discussed at 
length. Ha (llc) 


Automatic Oxy-Acetylene Cutting in Machine Building. 
D. E. Rorerts. Machinery, Vol. 37, Nov. 1930, pages 161-164. 

Demonstration of the application of machines having auto- 
matically guided blowpipes which cut steel billets and plates 
to shape in any thickness up to 15 ins. Ha (llc) 


The Influence of Small Additions to the Weld Rods on the 
Welding of Copper. (Ueber den Einfluss von geringen Zu- 
setzmengen in den Schweissdrihten auf die Schweissung des 
Kupfers.) W. Getpracn. Autogene Metalibearbeitung, Vol. 24, Nov. 
1, 1931, pages 319-331; Nov. 15, 1931, pages 335-345. 

A systematic and comparative investigation on the influ- 
ence of additions of P, Al, Be, Mg, Li, Ti, V, Si, Mn, Cr, Zn, 
Cd, Ni, Sb, As and Ag in the welding wires on the weldabil- 
ity and fluidity of Cu was made, The “fluidity” is defined by 
the physical properties of the melt, in particular by the sur- 
face tension and viscosity. 2 principal types are found: (1) 
very mobile fluidity (produced, for instance, by the addition 
of P) and, (2) viscous fluidity, for instance, wires contain- 
ing Al. Fluidity of type (1) was obtained by wires contain- 
ing high percentages of P and Li. Type (la) was obtained by 
Ti, Sb, As, Zn, Ni, Ag. Type (2) was obtained by Be, Al, Mg, 
Si, Mn, Cr and Cd. Type (la) was produced by a suitable flux 
—usually containing boric acid (B2O3)—to type (2). The 
tests are described at great length. For details, the paper 
must be consulted. 60 references. Ha (lic) 
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Steel Carpentry. C. M. Taytor. American Machinist, Vol. 75, 
Sept. 3, 1931, pages 378-379. 
Illustrations of welded structures which formerly were 
made by castings, wood or other building-up processes. 
Ha (llc) 


Are Welding in Japan. M. TayLor. American Machinist, Vol. 
75, Oct. 22, 1931, pages 68-639. 

Description of methods, mainly obsolete, which are in use. 
Very wide use of welding is, however, noted. Ha (lic) 


Construction Engineer Discusses Structural Welding. 
Harry E. Stitt (Austin Co.). lron Age, Vol. 128, Sept. 24, 1931, 
pages 812-814. 

Welding offers possibilities of overcoming many shop and 
field difficulties. Describes welding equipment of the Austin 
Co. In conclusion, the author sums up the advantages of 
welding. VSP (llc) 


Welded Pipe Construction in Steel Structures. R. ULsricur. 
Engineering Frogress, Vol. 12, Oct. 1931, pages 224-226. 

See “Welded Pipe Joints in Steel Architecture,” Metals & 
Alloys, Vol. 2, Nov. 1931, page 267. Ha (llc) 


CO. Plant Manufactured by Welding in Melbourne. Weider, 
Vol. 2, Aug. 1931, pages 15-18; Vol. 3, Sept. 1931, pages 25-28. 
The chimney 50 ft. long, 3 ft. in diameter was welded in 
3 sections of 5/16 in. and 1/4 in. plate; weight 215 tons. Ab- 
sorber towers and heaters, gas tank of 10 ft. diameter and 
9 ft. deep were also welded. Ha (llc) 


Are-Welding of Locomotive Frames. J. M. Vossier. Welding, 
Vol. 2, July 1931, pages 446-447; Aug. 1931, pages 511-513. 

Autogenous welding in boiler repairs, locomotive cylinders, 
reclamation of car parts, reclamation of superheater units 
and boiler flues, arc welders’ tools and oxy-acetylene welders’ 
service trucks are discussed and described. Some suggestions 
as to preparation and procedure are given. Ha (llc) 


Welding in the Piping Industry. Joun Zinx. Industry & 
Welding, Vol. 2, Oct. 1931, pages 10-13. 

General remarks on joining pipes by welding, the factors 
of design and cost estimating, workmanship. All of these 
contribute, both technically and commercially, to secous. 

a (llc) 


Fusion Welding Specifications for Steel and Wrought Iron 
Pipes. Joun H. Zinx. Welding, Vol. 1, Dec. 1930, pages 975-978. 
The fusion welding specifications adopted by the Heating 
& Piping Contractors Association are complete as to work- 
manship, design and materials. Discussion and illustrations 
are included. Ha (lic) 


Testing Welded Construction during Production. Chemical 
& Metallurgical Engineering, Vol. 37, Oct. 1930, pages 609-610. 

Deals with procedure at the Barberton, Ohio Works of 
the Babcock & Wilcox Company. Contains same information 
as “Develops New Technique in Electric Arc Welding,” by 
J. D. Knox in Steel, Vol. 87, Oct. 9, 1930, pages 64-65. See 
Metals & Alloys, Vol. 2, Sept. 1931, page 181. MS (llc) 


Review of Welding Methods and the Testing of Welded 
Seams with Special Consideration of Welding in Boiler Mak- 
ing (Uebersicht tiber die Schweissverfahren und die Priifung 
der Schweissnihte mit besonderer Beriicksichtigung der 
Schweissung im Dampfkesselbau). K. L. Zeven. Krupp’sche 
Monatshefte, Vol. 12, June 1931, pages 121-139. 

A comprehensive survey of the various methods of pres- 
sure welding and fusion welding, of which only the latter 
is of im portance in steam welding; i.e. gas welding and 
electric arc-welding. The weldability of the steel and the 
influence on it of the composition, the polarity of the 
zones with explanatory photomicrographs, costs for gas 
and electric welding as function of the thickness of the 
boiler plate, testing methods of samples and of the finished 
pieces and testing apparatus are discussed at great length. 
23 references, Ha (1l1c) 


Welding in the Locomotive Boiler. James M. Vosster. Welding, 
Va est Oct. 1931, pages 679-681; Nov. 1931, pages 731-733, 

Success of metallic arc welding of firebox sheets depends 
on proper preparation of edges, cleaning preparatory to 
welding, and proper welding procedure to take care of ex- 
pansion and contraction. Angle of opening for butt welds 
should be between 75° and 90°. Opening at the apex of the 
Vee should be 3/32-1/8”. The step-back method should be fol- 
lowed in welding. A modified double Vee joint is recom- 
mended and illustrated. Ha+TEJ (lic) 


Tests of Welds. Witsur M. Witson. University of Illinois Engi- 
neering Experiment Station Circular No. 21, Nov. 1930, 37 pages; 
Canadian Engineer, Vol..59, Sept. 16, 1930, page 332. 

The investigation pertains only to hand-welding of the 
relatively thin steel plates used in the fabrication of stor- 
age tanks for oil and water systems. The objects of the in- 
vestigation were to determine the physical properties of a 
weld-rod after it had been deposited in a weld, the relative 
merits of various types of welds for thin plates, and the 
relative merits of various types of weld-rods. Of the welds 
tested, the V type seems to be the best for making butt- 
joints in %-in. plates. In the study of various types of weld- 
rods, 36 specimens were tested that had been welded by the 
same workman, a journey-man welder employed by the Chi- 
cago Bridge and Iron Works; 6 specimens were made from 
each of 11 kinds of rods. The weakest specimen developed 
46,000 lbs./in.2 The lowest average for any one set of 6 
specimens made from the same kind of rod was 50,500 lbs./in.? 
The specimens received no heat treatment after the welds 
were made. Specimens made from rods designed to produce 
a reducing atmosphere over the molten metal had a strength 
of an average of 60,000 lbs./in.2 The data indicate that a 
rod designed to produce a reducing atmosphere over the 
molten metal may be, but is not necessarily, superior to an 
uncoated rod. The strength of welded specimens made from 
uncoated rods was 57,500 lbs./in.2 when the beads were laid 
longitudinally with the specimens, and 43,300 Ibs./in.® 
when the beads were laid tranversely to the specimens. 

VVK+WAT (lic) 











Welding with Atomic Hydrogen. J. F. Sprincer. Modern Ma- 
chine Shop, Vol. 4, Nov. 1931, pages 30-36, 73. 

The principle and the action of atomic hydrogen welding 
is described, i. e., the breaking up of ordinary H by the 
electric arc into atomic hydrogen which combines again at 
a nearby point and creates a flame of about 4000° C. Be- 
cause of its protection against outside contamination, very 
ductile welds are produced. Steel as well as aluminum can 
be welded. A number of applications are described and 
illustrated. Ha (lic) 

Replacement of Castings with Welded Steel Piate. G. D. 
SPACKMAN. Welding, Vol. 2, Oct. 1931, pages 673-674. 

Because it is homogeneous, uniform ,and its properties 
known, steel properly made, rolled, cut, formed and welded, 
is superior in the construction of machinery and equipment 
parts. TEJ (11c) 

Welding Research. H. L. Wuittemore. Industry & Welding, 
Vol. 2, Oct. 1931, pages 7-9, 23. 

General remarks on the way in which practical research 
should be carried out. The most important feature is to in- 
variably keep complete records of whatever has been done. 

Ha (11c) 

Are-Welding the Stainless Alloys. V. W. Wuirtmer. Welding, 
Vol. 2, July 1931, pages 457-464. 

The expansion, fixtures and electrodes and the character- 
istics of alloy chrome-nickel steels in welding are discussed 
and illustrated in micrograms. The physical properties of 
the steels Enduro AA and KA2S are given in a table. Methods 
of testing and test results are explained and illustrated. For 
welding these alloys, a coated rod is recommended. Ha (11c) 

Factors Affecting the Weldability of Steel. W. E. STINe. 
Journal American Welding Society, Vol. 10, Sept. 1931, pages 22- 
26; Electrical World, Vol. 98, Oct. 26, 1931, pages 786-788. 

Paper presented before the Fall Meeting of the American 
Welding Society in Boston, Sept. 1931. Investigation of 
causes of slag holes and gas holes in are welds. Aluminum 
oxide, or any other non-metallic inclusion in steel which 
has its melting point between the melting point and boiling 
point of steel, will cause slag holes or pits in the weld 
metal of electric arc welded steel unless it is fluxed with 
some other material which lowers its freezing point below 
that of steel. Al, Si, Mn or any other deoxidizers having gas 
solvent properties, which are present in excess of the quan- 
tity necessary for chemical equilibrium with the O present 
in the steel at a temperature slightly above the tempera- 
ture of solidification, may cause the formation of gas holes 
in the weld metal of electric arc welded steel. Curves are 
reproduced which indicate Al, Si and Mn content of steel 
of optimum arc welding characteristics. 7 references are 
given. TEJ+WHB (llc) 


Automatic Carbon-Are Welding (Selbsttitige Kohle-Licht- 
bogenschweissung). S. SanpeLowsky. A. E. G. Mitteilungen, Nov. 
1931, pages 656-663. 

The carbon-arc welding differs from metal wire arc weld- 
ing principally in that the sheets to be welded are joined 
with as little additional material as possible merely by 
welding the edges together (butt welding). The carbon 
are is, therefore, usually used for edge welding; several 
methods are illustrated. An automatic welding machine for 
this purpose has been developed which is described fully 
and curves taken from tests made on sample rods of differ- 
ent thicknesses are reproduced. The advantages of this sim- 
pler procedure which does not require as elaborate prepara- 
tions as metal arc welding _are noted. Ha (lic) 

Electrically Welded Steel Water Pipe. W. H. Power. Cana- 
lian Engineer, Vol. 59, Nov. 4, 1930, pages 599-604. 

50,000 ft. of electrically-welded pipe were furnished the 
Greater Vancouver Water District in 1929 and 1930. The 
details of its manufacture, testing and suggestions for shop 
practice are given. VVK (llc) 

Welding Structural Steel Buildings. Franx P. McKipsen. 
Canadian Engineer, Vol. 61, July 14, 1931, pages 15-18, 52. 

The details of the erection of the 19-story, all-welded 
office building of the Dallas Power & Light Co., Dallas, 
Texas, are given, including the qualifications and require- 
ments of welders. VVK (lic) 


Jigs of Arc-Welded Steel. H. F. Kneen (Lincoln Electric 
Co.). American Machinist, Vol. 74, Apr. 30, 1931, page 689. 

Largely pictorial. Gives a few suggestions as to jigs 
which can be are-welded. RHP (11c) 

Flame-Cuts in Spring Steel (Brennschnitte an Federstah!>. 
ALEX, Mattinc. Autogene Metallbcarbeitung, Vol. 24, Sept. 15, 1931, 
pages 277-280. 

Numerous tables and microphotographs of etching illus- 
trate the tests made on hardened and unhardened spring 
steels by manual and by machine cutting with a flame. An 
influence can be seen clearly; but a subsequent heating or 
hardening removes this influence. The zone in which an 
influence can be found does not need to be removed as long 
as the cutting edges are not subject to particular stresses. 
Machine cutting proved to be more advantageous than man- 
ual cutting. Ha (11c) 


Welding Solwes Another Problem. Franx P. McKrssen. Jour- 
nal American Welding Society, Vol. 10, Sept. 1931, pages 47-49. 
Paper presented before the Fall Meeting of the American 
Welding Society in Boston, Sept. 1931. Description of a 
unique remodeling problem which consisted of the trans- 
ference of a large load from an existing main building 
column te a new girder, removal of the lower story’s length 
of column. the abatement of noise and avoiding subsidence 
of existing construction. TEJ (11c) 
Electric Welded Steel Floor Construction. Lee H. Mitier. 
Canadian Engineer, Vol. 58, June 24, 1930, pages 701-702. 
A paper presented before the American Welding Society. 
See Metals & Alloys, Vol. 1, Oct. 1930, page 801. VVK (llc) 
Welded Buildings and Bridges Erected in the United 
tor Franx P. McKissen. Welding, Vol. 2, Sept. 1931, pages 
A list of 46 partially or wholly welded bridges and 183 
partially or wholly welded buildings in the weer aa 
eJ (lic) 

















U.S.PATENT 1,829,903 


RESISTS CORROSION 


The SILVER in this patented alloy not 
only contributes to the strength of joints 
brazed with it, but also adds to its corro- 
sion-resistance. 


Sil-Fos flows freely at 1300” F., which 
is even lower than Silver Solders contain 
ing less than 50% silver, and 300 to 800 
degrees lower than base metal brazing 
alloys. 


The Phosphorus content tends to act as 
a flux. For this reason Sil-Fos is being 
used successfully in brazing copper-to- 
copper wholly without flux. On brass, 
bronze, nickel, monel and other non-ferrous 
metals, borax flux is recommended, but 
good work is not so dependent on fluxing as 
in the usual brazing. 


STRONG, TIGHT JOINTS 


The remarkable fluidity of Sil-Fos gives it 
quick and deep penetration. It alloys with 
the adjacent metal and makes strong, 
sound, ductile joints. 


SPEEDS UP PRODUCTION 


For example, a manufacturer of automo- 
bile oil and fuel lines reports a saving of 
50% in brazing time by the use of Sil-Fos, 
joints being made in an average of 35 sec- 
onds each. 


SMALL COST 


So little Sil-Fos is required per joint that 
in many cases it is proving to be cheaper 
in the long run, than any of the base- 
metal brazing alloys. It is sold bv the 
pound in rods, strips or pulverized, at 
prices surprisingly low for a composition 
containing silver. 


Write for Bulletin 53MA. 
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The Manufacture of Machine Parts for Aviation Viewed 
from Safety Standpoint. (Le faconnage des éléments de ma- 
chines de la construction aéronautoque considére au point 
de vue de la sécurité.) J. Anproutn. Revue de Métallurgie, Vol. 
28, Oct. 1931, pages 575-580. 

Attention is called to the proper care to be exercised in 
finishing parts and their jointing so as to prevent localized 
stresses. Hand work must be eliminated as far as possible. 

JDG (lle) 

Welded Boiler. J. C. Honce. Boiler Maker, Vol. 31, Jan. 1931, 
pages 2-8. 

Fusion-welded seams have been accepted for 24 boilers 
for new scout cruisers of the U. S. Navy. Tests of sample 
welds are described and macrographs and micrographs 
show conditions of the weld which are acceptable and 
those which are not acceptable. The physical and chemical 
welding characteristics specified by the Navy and as ob- 
tained by Babcock & Wilcox are tabulated. Ha (llc) 


Welding Allegheny Metal. G. Van Dyke. Machinery, Vol. 37, 
July 1931, pages 875-877; Sheet Metal Worker, Vol. 22, Aug. 21, 
1931, pages 497-498. ; 
Allegheny metal is a chrome-nickel iron alloy containing 
approximately 18% Cr, 8% Ni and small amounts of Mn 
and Si. The C in this alloy will vary from 0.15 to 0.06%, 
depending upon the class of work for which it is to be 
used, and the method employed in fabricating it. This par- 
ticular type of alloy lends itself readily to welding by the 
electric, gas or spot processes. The 18-8 type of stainless 
steel finds wide application not only because of its weld- 
ability, but also because it presents great resistance to a 
large variety of corrosive attacks. The first consideration 
in gas-welding Allegheny metal is to get the proper mix- 
ture of acetylene and O. If an excess of O is used, it will 
burn up or oxidize a considerable portion of the Cr, and 
this not only changes the analysis of the metal, but also 
produces oxides of Cr which will cause the metal to boil 
and result in welds that are porous and of low corrosion 
resistance value. If an excess of acetylene is used, the 
molten metal will absorb a certain amount of gas, and the 
“ content of the weld will thereby be raised. This increase 
in C content is very detrimental to the corrosion resistance 
and produces a brittle weld. Evidently an exactly neutral 
flame with an excess neither of acetylene nor oxygen 
would be desirable and, if it were possible to produce such 
a flame, it would probably be ideal. The flame should be 
adjusted so as to give a very slight excess of acetylene. In 
gas-welding this alloy, the torch should be held as close td 
the metal as possible, so as to push the flame down into 
the weld: and the rod would be held above the weld so that 
it will melt and drop down as the welding proceeds. 
Puddling should be avoided, as it tends to produce a porous 
weld. Ha (llc) 


Arc Welding Everdur. T. E. Jerasex. Boiler Maker, Vol. 31, 
Mar. 1931, pages 68-69. 

Everdur, a Cu-Si-Mn alloy with qualities equal to steel and 
able to resist corrosion and chemical action, can be arc- 
welded. A metallic electrode % to % @ in. thick of similar 
composition to the parent metal is used with a current of 
90-160 amp. The arc must be held somewhat longer than is 
common in the are-welding of rolled steel. Micrographs illus- 
trate the quality of the welds which are made. Ha (llc) 


Development in Are Welding Methods. Canadian Engineer, 
Vol. 59, July 22, 1930, pages 169-170. 

Late developments in arc welding are reviewed. The ad- 
vantages of welding for machinery design and building con- 
struction are enumerated. VVK (llc) 


Fusion Welding as Applied to Pressure Vessels. Boiler 
Maker, Vol. 31, Sept. 1931, pages 242-244. 

The Chicago, Burlington & Quincy Railroad decided to 
use welded construction because of the high maintenance 
cost of riveted seams on their tie-treating retorts. Ha (1lc) 

Oxwelding for Overland Pipe Lines. Canadian Engineer, Vol. 
59, Nov. 25, 1930, pages 661-666. 

Taken from Oxry-Acetylene Tips. See Metals & Alloys, Vol. 1, 
Oct. 1930, page 801. VVK (il1c) 

Graphic Formula Finds Proper Welding Steel. Welding, Vol. 
2, June 1931, page 394. 

An equilibrium diagram was developed by Wm. Stine of 
the Lincoln Electric Co., Cleveland from an investigation of 
the causes of the difference (sometimes inexplainable) in 2 
similar welds. It is seen from this diagram that, for a cer- 
tain percentage of C, the amount of Si and Mn and, event- 
ually, Al can be taken to obtain the correct proportion of 
elements in steel for welding. Ha (llc) 

Metallic-Are Method of Pipe Making. Jron & Coal Trades Re- 
view, Vol. 128, Oct. 16, 1931, pages 573-574. 

Description of an automatic welding machine installed 
at the South Durham Steel & Iron Co., England. It can 
accomodate 30 ft. pipes and tanks 9 ft. high. Ha (llc) 

Electric Welding Steel Tubing. Boiler Maker, Vol. 31, Mar. 
1931, page 71. 

The Johnson process and equipment used by the Steel & 
Tubes Inc., Cleveland, is described. Tubing up to \% in. thick 
can be welded. The process consists of feeding large coils 
of flat steel stock into the forming rolls to be formed cold 
into a tube. This passes directly under the electrodes where 
fusion takes place without the addition of foreign materials 
at a speed of approximately 80 ft. of tubing/min. The weld- 
ing burr is eliminated and the weld is almost imperceptible. 
When operated at full capacity, over 1200 kilowatts are 
concentrated continuously in a spot not larger than the 
eraser on a pencil. Ha (lic) 

Proposed Specifications for Fusion Welding Boiler Maker, 
Vol. 31, Mar. 1931, pages 79-80, 84. 

Réprint of revisions of the Boiler Code Committee. 

Ha (llc) 
— Welding of Alloys. Welding, Vol. 2, June 1931, pages 
372-376. 

Procedure-control methods used for oxy-acetylene pro- 
cess of welding ferrous and non-ferrous metals are described 
briefly and illustrated. The particular precautions neces- 
sary in using some materials are pointed out. Ha (llc) 
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Electric Welded Steel Pipe Lines. F. W. Hanna (Chief Engi- 
neer, East Bay Municipal Utility District, Oakland, Calif.). 
Journal American Water Works Association, Vol. 23, June 1931, 
pages 785-792. 

A detailed description of the electric welded Mokelumne 
pipe line comprising 58.6 miles of 65”, 13.9 miles of 63”, 9.1 
miles of 61” and 1.1 miles of 54” internal diameter pipe made 
of steel plates of %, “ge, and %” thicknesses. VVK (llc) 

Automatic Welding Thin Walled Cylinders. \V. A. Mappocks. 
Welding, Vol. 2, Nov. 1931, page 744. 

By swiftly flattening the cylinder previous to welding by 
an attachment to tne automatic welder, the cylinder as- 
sumes its true shape after the metal has cooled. Ha (llc) 

Are-Welding a Steel Factory Building. H. B. Hanna. Canadian 
Engineer, Voi. 59, Dec. 23, 1930, pages 727-730. 

A detailed description of the all-welded construction of 
the switchboard building of the Peterborough plant of the 
Canadian General Electric Co., Ltd. VVK (1l1c) 

Autogenous Welding of Lead and its Alloys—Ancient and 
Modern. E. B. Partincton. Welding Engineer, Vol. 28, Oct. 1931, 
pages 304-310. 

Paper read before the members of the Institute of Weld- 
ing Engineers, Oct. 15, 1931. The author gives a brief history 
of the early manufacture of lead from the ore, its uses and 
characteristics. Various methods of lead-burning are de- 
scribed and their relative merits discussed. Physical prop- 
erties and welding qualities of some alloys of lead with 
Cd, Sb and Sn are mentioned. The author enumerates vari- 
ous lead-burning applications and gives data on gas con- 
sumption. TEJ (11c) 

Investigations of Electric Are Welding with Metallic Elee-. 
trodes (Untersuchungen iiber die elektrische Lichtbogen- 
schweissung mit metallischen Elektroden). Die Schmelzschweis- 
sung, Vol. 9, Sept. 1930, page 201. 

Tests were made with iron electrodes covered with a 
mixture of graphite and carborundum in varying amounts 
and steel sheets welded with them. The welds were then 
analyzed chemically and the hardness tested. Pure graphite 
cover and the one with 90% graphite gave the best hard- 
ness, Brinell 420, with a minimum hardness of 145 at 40% 
graphite, rising again to 250 at pure carborundum. With an 
addition of barium carbonate of 1%, it was not necessary 
to preheat, but the welding took a little longer when con- 
nected to the negative pole. Ha (llc) 

Arcogen, a New Combined Autogenous-Electric Welding 
Process (Arcogen, ein neues kombiniertes autogen-elek- 
trisches Schweissverfahren). Automobil-technische Zeitschrift, Vol. 
34, Sept. 10, 1931, page 557. 

A short description of this new method of the I. G. Far- 
benindustrie A.G. which has been treated more in detail in 
Metals & Alloys, Vol. 2, Mar. 1931, page 70. Ha (llc) 

New Pipe Mills at McKeesport Works of National Tube Co. 
Sipngey G. Koon. /ron Age, Vol. 127, May 7, 1931, pages 1502- 
1507. 

Describes the new electrical welding pipe department. 
This plant makes pipes from steel plates in lengths of about 
10 ft. Electric welding is done in a battery of 30 machines. 
Capacity is about 4 miles of pipe/day. VSP (1l1c) 

The Theory of Weiding Stresses (Etwas iiber die Theorie 
der Schweisspannungen). Schmelzschweissung, Vol. 10, Sept. 
1931, pages 223-226. 

Theoretical treatment of determining the stresses in dif- 
ferent kinds of welds. Ha (lic) 

The Future of Welding in the Aircraft Industry. Welding, 
Vol. 2, Sept. 1931, pages 605-607. 

The aircraft industry now thinks in terms of welding. 
This is due to the success attained in the past few years 
with various kinds of welded structures. This writer states 
that oxy-acetylene welding has been given preference be- 
cause it is more universally adaptable to the fabrication of 
the several types of approved aircraft joints. Manufacturers 
of gas welding equipment, therefore, have been active in 
developing light weight, reliable and efficient equipment 
for the airplane factory. This writer also claims that it 
is generally conceded that a longer training period is re- 
quired, therefore causing fewer operators to qualify than 
in the case of the arc welding process. He concludes, how- 
ever, that the development of apparatus which will permit 
easier and better control of the are probably will lead to 
more extensive applications of this arc method to aircraft 
work in the future. Ha (llc) 

Welding Automobile Wheels. C. L. Exsercian. American Ma- 
chinist, Vol. 75, Sept. 17, 1931, pages 459-463. 

As a process in the manufacture of automobile wheels, 
welding has made considerable gains. However, with the. 
exception of one wire wheel in which the spokes are weld- 
ed, it only has been at a relatively recent date that welding 
has been utilized to any extent. The fact that welding has 
proven itself to be perfectly dependable even though sub- 
jected to the high loads carried by wheels at last has won 
the confidence of the dubious. This fact, together with the 
manufacturing economies effected, has justified its pioneers 
and will serve, no doubt, to widen its adoption. Perhaps the 
most widely used types of welding in wheel practice are 
the flash or the butt weld. Practically all rims and felloe 
bands employ circling. This practice has been in effect for 
a great number of years, hence welding of that character 
may be regarded as being quite orthodox. Although the 
terms “flash” and “butt” welding are often interchanged, 
actually these 2 forms of welding possess distinct charac- 
teristics and function of operation. It so happens, however, 
that in many instances the actual welding operation 
amounts to a compromise between a true butt and a true 
flash method. For this mixed form of welding either term 
is probably equally appropriate. Ha (l1lc) 

Welding Practice in Tramway Concerns. Welder, Vol. 3, 
Oct. 1931, pages 4-7. 

Repair of parts of equipment and rails is described. 

Ha (lic) 

Welding of Lead not Difficult. Sheet Metal Worker, Vol. 22, 
Oct. 30, 1931, pages 621-622. 

Some practical suggestions are given for the use of the 
blow pipe for gas welding of Pb. Ha (llc) 
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The Diminishing of Non-Metallic Inclusions in Steel by 
Adding Zirconium (Die Verminderung nichtmetallischer 
Einschliisse im Stahl durch Zirkonzusatz). W. ZirLter. Archiv 
fiir Eisenhiittenwesen, Vol. 5, Sept. 1931, pages 167-172. 

The paper deals first with a paper by A. L. Fietp, Transac- 
tions American Institute Mining & Metallurgical Engineers, Vol. 69, 
1923, pages 848-894, on the effect of Zr upon the contents 
of O, Ni and §S in steel. The second part gives the results 
of the author’s own investigations on a Cr-Mo steel, the 
charges of which had in part been treated with Zr-Si. The 
effect of Zr was studied by counting the inclusions in pol- 
ished specimiens taken from various parts of the rolled bil- 
lets. Since Zr has a stronger deoxidizing effect than Si and 
eliminates the dangerous effect of S by the formation of 
ZrsS, it essentially decreases the non-metallic inclusions of 
steel. The production costs of steel do not increase very 
much by the addition of Zr. GN (12a) 


Open Hearth Furnace Practice (La pratica del Forno Mar- 
tin). F. Frorerzir. La Metallurgia Italiana, Vol. 23, Oct. 1931, pages 
955-963. 

By sketches, the furnace ports and gas circulatory sys- 
tems of several types of open hearth furnaces, including 
the Terni furnace, are described. HWG (12a) 


Characteristics of Rimmed Steel. E. C. Bitzer. Blast Furnace 
& Steel Plant, Vol. 19, Feb. 1931, pages 249-251; Mar. 1931, 
pages 415-417, 422. 

Rimmed steel is called a product of the basic open-hearth 
and acid Bessemer processes and is a steel partially deoxi- 
dized, either in the furnace or in the ladle, and poured in 
this condition. The predominant reaction goes on between 
dissolved ferrous oxide and C as follows: FeO + FesC — 4 Fe 

CO. The range of analysis of this steel is usually 0.02- 
0.20% C, 0.15-0.50% Mn, 0.025-0.050% S, any desired amount 
if P and a trace of Si. The production and treatment is de- 
scribed in detail. A list of references is added. Ha (12a) 


Fluorspar in the Open-Hearth Slag. H. L. Greicer. Blast Fur- 
nace & Steel Plant, Vol. 19, Mar. 1931, pages 412-414. 

The formation of silicate, phosphate and tapping slags 
is explained. The investigation shows that no fluorspar, but 
iron oxide is the actual thinning agent of the slag: the 
fluorspar acts only indirectly as the medium for setting up 
in unstable condition of the slag which can only be neu- 
tralized by the addition of iron oxide obtained from the 
bath. 9 references. Ha (12a) 


Steelmakers Face New Era of Steel Cleanliness, Sieci, Vol. 
88, Jan. 1, 1931, page 290. 

The deoxidation of steel with Mn-Si alloys, the mechanical 
ontrol of combustion and the study of the influence of slag 
omposition promise to produce steel of exceptional cleanli- 
iess. The application of the electrolytic method for extract- 
ng non-metallic inclusions from steel offers a rapid and 
economical means for determining the number, volume and 
character of the impurities present. Also, quick analytical 
methods are now available for determining the physical 
properties of slags during the workdown of open-hearth 
heats. JN (12a) 


Aluminum Melting Furnace of Large Capacity Fired by 
Solid Fuel. Ros. J. ANperson. Fuels & Furnaces, Vol. 9, May 1931, 
pages 583-586, 618; June 1931, pages 697-700; July 1931, 
pages 799-802; Aug. 1931, pages 933-936. 

The article describes and gives the design of an aluminum 
melting furnace of the open flame stationary hearth type 
vhich is fired by coal or coke. This type is used for a num- 
ber of melting operations, of scrap, melting, remelting, 
lloys for casting, ete. They range from 2000 to 50,000 lbs. 
The use of coke is said to give a better quality of metal as 
the quantity of gas taken into solution by the metal is con- 
siderably less when melted in an open flame, coke fired fur- 
nace. The technique of handling large quantities of liquid A] 
metal and methods and equipment in foundry and rolling 
mill are discussed at length. Ha (12a) 


The Use of Strontianite in Basic Open Hearth Furnaces 
(Emploi de la strontianite dans le four Martin Siemens 
basique). Journal du Four Electrique, Vol. 40, Mar. 1931, page 96. 

The addition of mineral strontianite to the slag of hot 
working basic open hearth furnace is claimed to reduce the 
S content of the metal to % provided the original content of 
it is high enough to give in the final product not less than 
0.03% S&S. JDG (12a) 

The Deoxidation of Copper. Metallurgist, Dec. 1930, pages 
182-183. 

The work of Schumacher, Ellis and Eckel (American Insti- 
tute Mining & Metallurgical Engineers Technical Publication No. 240) 
on the use of Ca as a deoxidizer for Cu and (Metals & Alloys, 
Vol. 1, Sept. 1930) the use of Zn, Be, Ba, Sr and Li for the 
Same purpose is reviewed with the following comment. “In 
considering these results from a quantitative standpoint, it 
must be borne in mind that the published data apply only 
under the conditions of melting employed by the authors, 
since the oxidation of the metal and consequently the amount 
of deoxidiser added will vary with the melting and casting 
conditions, and if certain precautions are used to limit oxida- 
tion as far as possible, the quantity of deoxidiser to be added 
will of necessity be smaller. Recent research has also pointed 
out that it is possible for oxygen to co-exist in copper with 
a deoxidising element such as phosphorus, and that in all 
probability an equilibrium is set up between oxygen and the 
deoxidising element, so that the ultimate concentration of 
the reacting elements will depend on various conditions such 
as time of reaction and their initial concentration. The re- 
sults are complicated by the fact that the copper is con- 
tinually absorbing oxygen to an extent depending on the 
nature of the surrounding atmosphere, and on the precau- 
tions, if any, taken to exclude that element. The application 
of the quantitative results must, therefore, be confined to 
the particular conditions under which the data were ob- 
tained.” VVK (12a) 





IMPLIFIED: 


YY RO opticat PROMETER 


Has Won First Place among all Portable Pyrome- 
ters. Two Service and One Master Lamps Fur- 
nished with Each Instrument — the latter for 
Checking Accuracy at any Time. Concentrated 
Test Mark Permits Closer and Faster Readings. 
Weighs Complete 3 Ib. 


Stock Ranges 


Single 1400-2400° F; 1800-3300" F 
Double 1400-2400° F and 1900-3400" F 


THE PYROMETER 
INSTRUMENT CO. 


105 LAFAYETTE STREET NEW YORK 








Casting & Solidification (12b) 


The Solidification and Crystallization of Steel Ingots: The 
Influence of the Casting Temperature and the Undercooling 
Capacity of the Steel. Bernuarp Matuscuka. Jron & Steel Insts- 
tute, Advance Copy No. 12, Sept. 1931, 16 pages 

Discusses the mechanism of solidification. The external 
conditions are governed by the rate of heat extraction by 
the mold. The internal conditions are set by the nature of 
the alloy being cast. The course of solidification was studied 
by dumping the molten alloy from a mold after it had re- 
mained in the mold for a given length of time. Macrographs 
of etched and of fractured sections illustrate the effects of 
different casting conditions on the primary structure. The 
factors that govern columnar crystallization are discussed 
in detail. JLG (12b) 

Permanent Mold Casting of Aluminum Alloys. J. B. Neatey. 
Machinery, Vol. 37, Oct. 1930, pages 100-102, 

The advantages of using permanent molds rather than 
sand castings or die-castings are: a wider range of alloys 
can be used as pouring is done by gravity and higher tem- 
peratures can be used, as is required by metals melting in 
the neighborhood of 2000° F. The physical properties of 
permanent mold castings and the alloys used for them, the 
materials used for permanent molds, construction of melting 
furnaces and annealing and finishing methods are discussed 
in general. Ha (12b) 

Die Castings may Now be made of Brass. L. H. Morin 
(Doehler Die Casting Co.). Iron Age, Vol. 127, May 7, 1931, 
pages 1522-1523. 

The commercial production of brass die castings embraces 
the following conditions: (1) handling of the metal at the 
lowest possible temperature and (2) the removal of the 
finished casting from the die in the shortest possible time. 

VSP (12b) 

Casting Gunes by the — Process. T. C. Dicxkso 
Iron Age, Vol. 127, June 4, 1931, pages 1816-1818. 

Taken from a paper read be fore the American Society for 
Steel Treating. Includes part of discussion. Describes method 
of procedure and gives the metallurgical advantages ob- 
tained. Shows how a moderate segregation in the resultant 
material is of benefit in meeting service requirements. See 
also Metals & Alloys, Vol. 2, Nov. 1931, page 269. VSP (12b) 

Casting under Pressure (La coulée sous pression). Kevue 
Fonderie Moderne, Vol. 25, July 25, 1931. pages 273-275. 

A brief discussion and description of the principles, the 
most suitable metals (alloys of Sn-Pb, Zn, Al and, lately, 
brasses) and their economic advantages. Most advantageous 
thicknesses for die casting are 0.75-2.5 mm. for the Sn-Pb 
alloys; 1.5-2.5 mm. for Zn alloys; 2-3.5 mm. for Al alloys. 
Corners and angles should be avoided. They should be 
rounded off by a radius of at least 0.5-1 mm. Suggestions 
for the best arrangements of.the metal molds are given. 

Ha (12b) 
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Pouring Practice for Avoidance of Defects in Aluminum 
Ingots for Rolling. G. L. Craic (Battelle Memorial Institute). 
Metals & Alloys, Vol. 2, Oct. 1931, pages 192-196. 


2 references. The author describes several defects in alumi- 
num sheet and states that the more difficult to control, 
slivers, are due to non-metallics or spongy metal in the 
ingot. The author describes a method of slow casting in a 
slowly rotating chill mold. The metal is poured with ladle 
very close to the mold which is at a slight angle from the 
horizontal and, as the mold fills, the mold is slowly turned 
until it finally assumes a vertical position where the slow 
pouring is continued to feed the pipe. This method of pour- 
ing eliminates segregation of inclusions and limits the 
spongy portion to the very top of the ingot. WLC (12b) 


Die Casting of Brass. (La coulée sous pression du laiton.) 
Lepruty. Revue Fonderie Moderne, Vol. 25, Sept. 10, 1931, pages 
331-333. 

Description of molds, mode of operation and a machine. 

Ha (12b) 


112-Ton Ingot Mould. Engineering, Vol. 121, Mar. 6, 1931, 
page 339. 

An illustration is given of mold made by the Brightside 
Foundry & Engineering Company, Ltd. Ingots larger than 
any ever before produced in England can be made in this 
mold. Ingots will be used to produce heavy rotors, hollow 
forgings for high-pressure chemical vessels, etc. It is being 
used at the Vickers works of the English Steel Corporation, 
Ltd. LFM (12b) 


Alloy Steel Guns Cast Centrifugally with Mounts of 
Welded Parts. Jron Age, Vvui. 125, May 22, 1930, pages 1521- 
1522. 

The process of centrifugally casting guns permits a more 
rapid manufacture and a superior product. The material is 
a Mo steel of 0.35-0.4% C and about 0.4% Mo. After casting, 
the one-piece muzzle is subjected to a cold-working pro- 
cess by hydraulic pressure up to 120,000 lbs./in.2 by which 
the elastic limit of the steel is increased. The mount is made 
entirely of welded parts. For melting the material, a high- 
frequency electric furnace was used, The largest gun made 
in this way weighed about 8000 lbs. Ha (12b) 


Liquid Metal is Pressure-Cast into Steel Dies. Foundry, 
Vol. 59, Jan. 1, 1931, pages 75-78. 

After some historical remarks on die-casting, methods for 
die-casting in machines are described and some installations 
and their operation are illustrated. Ha (12b) 


Steel Casting Pattern Allowances for Contraction or 
Shrinkage and for Machine Finish. Research Group News, Vol. 
8, Oct. 1931, pages 424-428. 

General discussion of the manner in which these allow- 
ances should be determined. Ha (12b) 


Best Pouring Temperature for Babbitt. Correspondence 
from James Brinn, Chicago, Ill. Metals & Alloys, Vol. 2, Oct. 
1931, page 180. 

The casting temperatures for > »bitt bearings are dis- 
cussed in the light of the effect o’ ‘rain size on the wear- 
ing characteristics. WLC (12b) 

Casting Pipe Centrifugally. S. B. CLarKx. American Machinist, 
Vol. 75, July 30, 1931, pages 201-2038. 

The de Lavaud process is described. By it, pipe is cast 
centrifugally. Molten iron is introduced into a cylindrical 
metal mold inclined slightly to the horizontal, completely 
enveloped by hot water and rotating at a comparatively 
high velocity. Iron is fed into the mold through a trough 
with a curved spout at its lower end. The stream of iron 
discharging from the spout flows tangentially to the sur- 
face of the mold where it is held in place by centrifugal 


force thus forming a homogeneous pipe; the pipe is later 
annealed at 1700° F. 10 pipes of 6-10 in. in diameter and 10 
ft. long could be produced hourly in a machine which is 


described in detail. The microstructure of such pipe is much 
more uniform and finer grained than sand cast pipe and has 
a tensile strength of 30-35,000 lbs./in.2, a modulus of rupture 
of 50-60,000, a modulus of elasticity of 10-13,000,000 and a 
Shore hardness of 30. Larger machines are now being built. 
Ha (12b) 
Superheating of Crystal Nuclei (Das Problem der Ueber- 
hitzbarkeit von Kristallkeimen). R. Biocu, T. Brincs & W. 
Kuun (Technische Hochschule Karlsruhe). Zeitschrift fiir physi- 
kalische Chemie, Sect. B, Vol. 12, June 1931, pages 415-426. 
The melting process is considered as a surface phenome- 
non. Although thermo-dynamically less stable, small crystals 
exist for a longer time in a melt than larger ones. Large, 
slightly damaged crystals dissolve rapidly at the broken 
boundary surfaces, but the smaller ones require a heat of 
activation to dissolve off the undamaged surfaces resulting 
in a slower rate of melting. Fluctuations in the life time of 
crystal nuclei are calculated. The fluctuations amount to 
about 10% of the life time at the beginning of the crystal- 
lisation process and for nuclei of ordinary size. EF (12b) 


Rolling (12c) 


Advantages of Twin-Motor Drive for Rolling Mills. R. H. 
Wricut & H. E. Stroxes (Westinghouse Elec. & Mfg. Co.) Iron 
Age, Vol. 128, July 2, 1931, pages 12-14, 20. 

From a paper read before the Association of Iron & Steel 
Electrical Engineers in Cleveland. The principle advantages 
of twin-motor drive for reversing service are: (1) motor 
capacity applied to a single pair of rolls is greatly in- 
creased: (2) pinion losses, repairs and maintenance are 
eliminated; (3) motors may be designed to have greatly re- 
duced inertia: (4) roll chatter and spindle vibrations are 
eliminated: (5) higher rolling speeds are maintained and 
tonnage is increased. VSP (12c) 


New Designs of Rolling Mill Bearings. H. Wernttc. Blast 
Furnece & Steel Plant, Vol. 19, Mar. 1931, pages 402-405; Apr. 
1931. pages 551-552. 

The latest German practice of using all-wood bearings 
with forced lubrication is described and examples are illus- 
treted. See Metals & Alloys, May 1931, page 106. Ha (12c) 
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Machining (12g) 


The Elements of Metal Cutting. Ortan W. Boston. Engineering 
Research Bulletin No. 5, Department of Engineering Research Univer- 
sity of Michigan, Ann Arbor, Dec. 1926, pages 1-95. 

This paper gives an account of an investigation in the 
fundamental elements of metal cutting. The object was to 
determine a relation between the force on the tool in the 
direction of the cut for a constant cutting speed of 20 ft./ 
min. and the degrees of sharpness, the various tool angles, 
width and depth of cut and the physical properties of the 
materials cut. The latter consisted of 3 C steels, 3 alloy 
steels, brass and annealed and unannealed cast iron. The 
cutting was confined to straight-line motion on a planer. 
The tools used were of the end-cutting type. No cutting 
fluids were used and but one element was varied at a time. 
The results show that the clearance angle has no influence 
on the force. Thick chips are removed more efficiently than 
thin chips and narrow chips more efficiently than wide 
chips. All tests and their results are given in detail and a 
number of appendices for recording tests and a bibliography 
supplement the paper. Ha. (12g) 


Expansion Fits with Liquid Air. E. V. Davin & W. S. Farr. 
Power, Vol. 74, Oct. 6, 1931, pages 506-507. 

The pin, shaft, bushing, etc., are machined to a diameter 
slightly larger than the hole to be fitted, cooled in liquid air, 
placed in hole and heated to room temperature. AHE (12g) 


The Progression of Commercial Accuracy—Turning, Grind- 
ing, Lapping. Grits & Grinds, Vol. 22, Feb. 1931, pages 1-10. 

A brief historical sketch of the development of the 3 proc- 
esses, of which lapping is the most delicate, to obtain the 
highest degree of accuracy. Fields for its use, hand lapping 
and machine lapping are discussed and a list of machine 
parts with their successful application is added. Ha. (12g) 


Drawing and Stamping (12h) 


Stretcher Strains Depend Upon Speed of Draw. Josern WIn- 
Lock & A. E. Lavercne (Edw. G. Budd Mfg. Co.) Metal Progress, Vol. 
20, Sept. 1931, pages 90-93. 


Authors present a study of the effect of speed of working 
on the appearance of stretcher strains, “worms” or lines of 
Luder in deep drawn articles. Previous treatment as to speed 
of drawing or heat treatment are shown to influence the ap- 
pearance or non-appearance of such strain markings. The 
study of the effect of previous treatment suggests methods 
of avoiding these strains. WLC (12h) 

Forming Properties of Thin Brass Sheets. W. A. Srraw, 
M. D. Hevrricxk & C. R. Fiscurupp. Metal Stampings, Vol. 4, Mar. 
1931, pages 247-248; American Machinist, Vol. 74, Apr. 9, 1931, 
page 593. 

Abstract of a paper presented at the New York Meeting of 
the American Institute of Mining and Metallurgical Engi- 
neers, week of Feb. 16, 1931. See Metals & Alloys, Vol. 2, July 
1931, page 136. RHP & JN (12h) 

Lubrication and Application of Tungsten-Carbide Dies. 
C. R. Loncweitrt. Wire & Wire Products, Vol. 6, Oct. 1931, pages 
391-392, 411. 

The author notes the extreme pressures a lubricant has to 
stand in wire drawing. It should be applied directly before 
the die to give best results. The question of lubricants for 
wire drawing has not yet been solved satisfactorily. The pos- 
sibility of hot drawing to almost the right size and then 
making the last passes cold is discussed briefly. Ha. (12h) 


Construction and Uses of Typical Dies, Part IV. Epwarp 
HeLiLer. Metal Stampings, Vol. 4, Apr. 1931, pages 341-342, 350. 
Discusses construction features and applications of an ad- 
justable type of die which severs blanks from a strip instead 
of cutting around the blanks, a general utility die for notch- 
ing square corners and a piercing die for a wide range of 
shapes and sizes of holes. MS (12h) 
Factors Affecting Wire Drawing and Methods of Doing It. 
R. R. Tatnary. Iron Age, Vol. 127, Feb. 19, 1931, pages 629-631. 
The mechanics of wire drawing is briefly explained. Wire 
is drawn for 3 purposes: to shape the metal into a con- 
venient form, to obtain a desired size and to give increased 
strength to it. Some of the limitations of this process and 
the means of overcoming are discussed. Only a certain re- 
duction can be made at a single draft; after a certain num- 
ber of successive drafts, an intermediate annealing is re- 
quired. As long as the metal is not abused, the structure is 
improved to a considerable degree by drawing. Ha. (12h) 


Carboloy Dies, Carboloy, Vol. 3, Nov. 1930, pages 14-15. 

Tungsten carbide is particularly fitted for dies for draw- 
ing bars, tubes and wires on account o7 its almost diamond- 
like hardness. In one mill, for ¢xample, where a 0.191 die 
was employed, the average wear after 300 t. of wire was 
0.001 for each 99 t. of wire drawn. The question of lubricant 
is not yet sufficiently solved. Ha. (12h) 


Experiments in Wire Drawing: Part I. Behaviour of the 
Composite Rod. Atkins & Cartwricut. Engineer, Vol. 152, Oct. 2, 
1931, pages 358-359. 

Abstract of paper read before the Institute of Metals, 
Zurich, Switzerland, Sept. 15, 1931. See Metals & Alloys, Vol. 2, 
Nov. 1931, page 272. LFM (12h) 

Refinements in Die Practice. C. V. Dorer. American Machinist, 
Vol. 75, Auge. 6, 1931, pages 233-235. 

Discussion of the economical considerations which deter- 
mine the number and arrangement of dies in quantity and 
job production. Ha. (12h) 


Pressed Metal Work in Making Radio Parts. W. T. Futton 
(Surface Combustion Co.). Iron Age, Vol. 127, May 7, 1931, 
pages 1519-1521, 1554. 

Describes the metal forming and heat treating appliances 
at the Stromberg Carlson Telephone Mfg. Co.’s plant at 
Rochester, N. Y. The metal forming section is equipped with 
automatic screw machines for various parts. The heat treat- 
ing furnaces are fired by gas. Low pressure system is used 
for air regulation. See also “Stamping Equipment E:nployed 
in Radio Manufacturing,” Metals & Alloys, Vol. 2, Nov. 1931, 
page 272. VSP (12h) 








DEFECTS (13) 


Failures of Railway Materials, Dealing Chiefly with Fer- 
rous Metals. E. A. Wraickt & P. Hinne. Government of India 
Central Publication Branch, Calcutta, 1930. Paper, 6%4x9%, 
61 pages. Price 5s 3d. 


Deals with examination of a few failed materials. The 
preface remarks, “It is surprising, in spite of the knowledge 
on the subject, how sharp corners persist in manufactured 
parts, and it seems necessary still to stress the necessity for 
avoidance of these.” Rails, axles, tires, and miscellaneous 
materials are dealt with briefly. Many of the failures were 
due to incorrect design or lack of proper care in service, but 
some axles were supplied without the heat-treatment re- 
quired by specification and failed due to faulty material. 

Failures in wrought iron draw bar hooks were traced to 
low grade iron in some cases and in others to forging so 
that the slag lines ran at right angles to the direction of 
the applied load. The hooks are now being made of 0.35%C 
steel and failures are rare. Only a few cases of rail failure 
were examined. These were chiefly due to laps and to sec- 
ondary pipe in big-end down ingots. H. W. Gillett (13)-B- 


Steel Contamination from Stopper Heads. Ricu. H. Srone. 
Blast Furnace & Steel Plant, Vol. 19, Feb. 1931, page 278. 

As the author estimates that 90% of silicate contamination 
of ingots are due to stopper heads made of refractories, he 
advocates the use of a graphite head on the stopper. Ha. (13) 


Hair-Line Cracks. T. M. Service. Iron & Coal Trades Review, 
Vol. 122, Feb. 27, 1931, pages 358-359. 

The author reviews past literature on the origin of this 
defect and comes to the conclusion, on the basis of his own 
experiments, that the defects known as hair-line cracks are 
due to stress produced as the result of differential cooling. 
See Metals & Alloys, Vol. 2, July 1931, page 136. Ha. (13) 


Oxides in Alloy Steels. Metallurgist, Jan. 1931, pages 14-15. 


In an earlier paper Wasmuht and Oberhoffer (Archiv fiir 
Eisenhiittenwesen, Vol. 2, 1928-29, pages 829-842) investigated 
the use of Cl gas as a medium for the decomposition and 
separation of the metallic portion from the oxygen carriers 
for carbon, silicon, and manganese steels. In a recent paper 
Wasmuht (Archiv fiir Eisenhiittenwesen, Sept. 1930, pages 155- 
159) has extended this investigation to alloy steels. The 
method depends on the complete decomposition of the alloy 
and the carbides which are present by Cl gas at tempera- 
tures at which the oxides are not attacked. The pure alloy- 
ing metal, its alloys with iron and the carbides were indiv- 
idually tested as to the possibility of decomposition by 
chlorine at increasing temperatures. Similarly, the resist- 
ance of the oxides to attack by Cl was examined. The ex- 
periments were also repeated with the addition of C. Pure 
Cr metal was first attacked at 400° C. and completely de- 
omposed at 700° C. When alloyed with Fe, the attack com- 
menced at lower temperatures in proportion to the decrease 
n the percentage of Cr and with an alloy containing 15% 
Cr complete decomposition occurred at 500° C. The decom- 
position of chromium carbide begins at 300° C. and is com- 
plete at 500° C. Chromium oxide is attacked at about 500° C. 
to some extent and above 500° C. the attack is stronger in 
the presence of C. The estimation of chromium oxide in 
hrome steel by decomposition in Cl gas at 500° C. is, there- 
fore, promising. The decomposition of metallic W com- 
mences at 300° C. but the rate is slow up to 500° C. and then 
increases rapidly to above 700° C. Fe-W alloys are attacked 
just above 100° C. and the rate of attack increases rapidly 
ip to 300° C. Between 300° and 500° C. the attack is some- 
what retarded, possibly owing to the presence of carbide, 
but decomposition is complete about 700° C. Tungsten car- 
bide is resistant to attack; decomposition commences above 
300° C. but at 800° C. is still very incomplete. The oxide is 
slowly attacked above 500° C. but afterwards more rapidly. 
In the presence of C it is strongly attacked at about 400° C. 
Tungsten oxide cannot, therefore, be determined by the Cl 
method. Metallic Mo is approximately, and ferro-molybde- 
num completely, attacked at 300° C. The decomposition of 
the carbide commences at 300° C. but is still incomplete at 
400° C. The oxide is slowly attacked at about 300° C. but 
quite strongly between 500° and 600° C. In the presence of C, 
the attack sets in earlier and is more complete. It is there- 
fore clear that owing to the relative stability of the carbide, 
the method is not available for the estimation of oxide, 
especially as the carbide and oxide cannot be simply and 
accurately separated in the residue. Ni is attacked by Cl at 
about 300° C. but as the chloride only begins to volatilize at 
500° C. washing out with water is necessary. Nickel steels 
are attacked at 300° and decomposition is complete at 500° 
Cc. and as nickel carbide is not usually present in steel it 
need not be considered. However, as nickel oxide is very 
unstable in Cl gas, being strongly attacked at 200° C. and 
completely decomposed at 700° C. the method was not fur- 
ther investigated. The behavior of Co is very similar to that 
of Ni. The method of determining chromium oxide in chrome 
steels was worked out as follows. The decomposition tem- 
perature employed was 500° C. and the chromium chloride 
formed was dissolved in warm water containing stannous 
chloride. Filtering and washing was carried out on a mem- 
brane filter. The silica was estimated by evaporation with 
hydrofluoric acid, the residue was fused with bisulphate and 
the Cr in the solution of the melt was estimated by the fer- 
rous sulphate method. The amount of oxide was obtained 
by calculation from the percentage of Cr. VVK (13) 


Mottled Tin Pilates. Iron & Coal Trades Review, Vol. 123, Oct. 
16, 1931, pages 578-579. 


The question of whether Bessemer steel or open hearth 
steel is preferable for tin plate and if the rolling has some 
effect is discussed. With regard to the flux used, the time of 
contact or immersion in the tin seems to be of importance, 
also. This phase of the tinning process has not been thor- 
oughly investigated so far. Ha. (13) 


CHEMICAL ANALYSIS (14) 


Use of Heat-Resisting Steel in the Determination of Nitro- 
gen by the Jaeger Method. W. Zwisrc. Gas- und Wasserfach, Vol. 
74, June 13, 1931, page 576; reviewed in Gas Journal, Vol. 195, 
July 8, 1931, page 85. 

Combustion tubes made from Krupp’s NCTs steel (supplied 
by Mannesmann Tube Company) offer many advantages over 
silica tubes which suffer from a tendency towards devitri- 
fication and are ruined if caustic potash solution is allowed 
to enter them. The metal tubes, which are cheaper in re- 
placement costs over a period, have a higher thermal con- 
ductivity than have the silica tubes and are thus brought 
up to temperature more quickly. The copper oxide may be 
regenerated in the normal manner, and the ends of the tubes 
may readily be kept cool by use of wet wicks. MAB (14) 


The Detection of Cobalt as Cesium Cobaltinitrites. Note 
by Herman Yacooa & H. M. Parrripce. Journal American Chemical 
Society, Vol. 52, Dec. 1930, pages 4857-4858. 


Procedure is as follows: The mixture of cobalt and nickel 
sulphides from the usual procedure is dissolved in aqua 
regia and evaporated just to dryness. Residue is dissolved in 
1 or 2 ce. of 6 M acetic acid. To this solution 2 cc. of 6 M 
sodium nitrite and 0.5 cc. of 0.5 M cesium nitrate (or 0.25 M 
cesium sulfate suggested as a reagent for aluminum) are 
added and the yellow CseNaCo (NOg)¢ precipitates. 

MEH (14) 

The Application of the Potentiometric Volumetric Analysis 
in the Steel Mill Laboratory. Part II. A General Method for 
the Determination of Vanadium (Die Anwendung der Poten- 
tiometrischen Massanalyse im Eisenhitittenlaboratorium. II. 
Eine allgemein anwendbare Schnelibestimmung des Vana- 
dins). G. THaAnueIser & P. Dickens. Mitteilungen Kaiser Wilhelm 
Institut fiir Eisenforschung, Vol. 13, No. 15, 1931, pages 187-191: 
Archiv fiir Eisenhiittenwesen, Vol. 5, Aug. 1931, pages 105-110. 


Report 85. The cold reduction of permanganate by tar- 
taric acid and the manner in which this titration is effected 
by MnS0O, is described and a rapid method for determining 
V has been developed. The new method gives reliable re- 
sults and is always applicable. GN (14) 


Determination of Chromium and Vanadium in Ores and 
Alloys after Oxidation with Perchloric Acid. Hoserr H. Wtr-- 
LarD & R. C. Ginson. Industrial & Engineering Chemistry, Analytical 
Edition, Vol. 3, Jan. 15, 1931, pages 88-93. 


Presented before the Division of Physical and Inorganic 
Chemistry at the Minneapolis meeting of the American 
Chemical Society September 1929. 17 references. Crand V may 
be completely oxidized to chromic and vanadic acids by boil- 
ing with 70% perchloric acid, the oxidizing action of which 
is removed by dilution with water, after which any of the 
usual titration methods may be used. Mn is not oxidized 
Directions are given for applying the process to the analy- 
sis of chromic oxide, chromite, steel, and ferrochromium. 

MEH (14) 

Gravimetric and Direct Volumetric Determination of 
Cadmium. R. C. Wi ry. Industrial & Engineering Chemistry, Analy- 
tical Edition, Vol. 3, Jan. 15, 1931, pages 14-15. 

Cd may be determined by precipitating as cadmium molyb- 
date and weighing as such. It may be determined also vol- 
umetrically by titrating with a standard ammonium molyb- 
date solution, using a saturated solution of pyrogallol 
chloroform as indicator. 


The Iodide Method for Copper. Bartuo_tow Park. Industrial & 
Engineering Chemistry, Analytical Edition, Vol. 3, Jan. 15, 1931, 
pages 77-82. 

25 references. A short and accurate method for determin- 
ing Cu in ores, slags, mattes, etc., has been developed and 
the effect of pH value and of the presence of other metals 
has been investigated. MEH (14) 


Foundation and Methods of Chemical Analysis by the 
Emission Spectrum. Translation of “Die Chemische Emis- 
sionsspektralanalyse” by WattHerR Gertock and EvuceEene 
ScHwWEItTzER. Adam Hilger, Ltd., London, 1931. Cloth, 64x10 
inches, 123 pages. 


This attractively printed booklet presents the author’s 
reasons for expecting spectrographic analysis to come into 
wider use and, in considerable detail, the methods used in 
this laboratory as well as other current technique. They pre- 
fer spark-spectra to arc and claim the 4 following advan- 
tages for spectrographic analysis over ordinary chemical 
analysis: “expedition, the possibility of analysis of minute 
quantities of material, the entire preservation of the avail- 
able material, and the facility of ascertaining the distribu- 
tion of an element in a given substance.” 


The subject matter is divided into 7 chapters including 
theoretical aspects, discussion of equipment, qualitative and 
quantitative analysis, refinements by photometric measure- 
ments and special problems. The book is entirely free from 
any advertising for the publishers and is well worth while 
for the prospective user of spectrographic equipment as well 
as those directing analytical work. C. P. Larrabee (14)-B- 


Separation and Gravimetric Determination of Osmium. 
Journal Franklin Institute, Vol. 211, Mar. 1931, pages 374-375. 

Brief description of very accurate method for determining 
Os. At a pH of 4.0, Os is completely precipitated as hydrated 
osmium dioxide, which coagulates well and settles quickly. 
Filtered on a Gooch or Monroe crucible, washed with hot 1% 
NH,Cl, moistened with a strong solution of NH4Cl, heated 
and reduced in a H atmosphere, cooled in H and finally COs, 
and then weighed as metal. DTR (14) 


Investigations on Helium, X. on a Method for the Determ- 
ination of Minute Quantities of Radium (Heliumunter- 
suchungen. X. Uber eine Methode sur Messung kleinster 
Radiummengen). F. Panetuh & W. Koecx (University of 
KOnigsberg). Zeitschrift fiir physikalische Chemie, Bodenstein Fest- 
band, 1931, pages 145-151 

A method has been developed for the determination of 
radium emanation down to 10-13 Curie with an accuracy of 
20%. The utilization for geological age determinations is set 
forth. See Metals & Alloys, Vol. 2, Oct. 1931, page 230. EF (14) 
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HISTORICAL & BIOGRAPHICAL (15) 


Development of the Modern Blast Furnace. Geo. E. Rose. 
Blast Furnace & Steel Plant, Vol. 19, Feb. 1931, pages 255-257. 

An historical sketch of the successive changes of lines 
and dimensions from 1880 to the present-day furnaces of 


large capacity. Ha. (15) 

The Ancient Egyptians had Hardened Steel. Henry D. His- 
BARD. American Machinist, Vol. 74, Apr. 16, 1931, pages 602-605. 

The ancients had Au, Ag, Hg and bronze but none of these 
would have been hard enough to do the work which was 
done. If stone tools had been used, some of the worn tools 
should remain. Wrought iron free of C has a higher melting 
point than the ancients could obtain; by adding C, they 
could melt it and make steel. Some of the statuary contains 
marks of cutting that indicate very hard tools. Worn steel 
tools are not found because they were remelted for other 
uses. RHP (15) 

The Ancient Egyptians had Stone, not Steel. E. J. TANGER- 
MAN. American Machinist, Vol. 74, Apr. 23, 1931, pages 654-657. 

A rebuttal of the articles entitled “The Ancient Egyptians 
had Hardened Steel” by Henry D. Hibbard. Claims that the 
Egyptians did their work with stone and abrasives—not 
steel. RHP (15) 

Prehistoric Iron Plants in the Siegerland (Vorgeschicht- 
liche Eisenschmelizen im Siegerland). O. Krasa, Stahi und Eisen, 
Vol. 51, Oct. 15, 1931, pages 1287-1289. 

The results of recent excavations in the oldest iron ore 
mining district of Germany give some insight into construc- 
tion and method of operation of those old hearth furnaces 
for processing iron. Some analyses on slags and lumps are 
given. Documents prove that the first blast furnaces with 
water driven blowers were known in that district around 
1300. GN (15) 

Evolution of Malleable in France (L’evolution de la mal- 
léable en France). R. Gaitty. Congress International des Mines, de 
la Métallurgie et de la Géologie appliquée, Section de Métallurgie, 6th 
session, Liege, June 1930, pages 871-873. 

A general and brief survey. Cites unsuccessful efforts to 
improve malleable by addition of Ni. See Metals & Alloys, Vol. 
2, Dec. 1931, page 316. HWG (15) 

85-Year-Old Cast Iron Pipe Still in Use in Boston. Water 
Works Engineering, Vol. 84, Oct. 7, 1931, page 1430. 

Length exposed of line installed in Boston Common in 
1846. Pipe was manufactured in Scotland. CBJ (15) 

Famous Men of Carron, Foundry Trade Journal, Vol. 45, Aug. 
13, 1931, page 104. 

A brief reference to the work of Major-General Henry 
Shrapnel, the inventor of the shell which bears his name. 
The first shrapnel shells were manufactured at the Carron 
works, and some interesting references to the early accounts 
in this connection are made in this brief article. OWE (15) 

Ten Years of Research for the Metal Industries. A Review 
of the work of the B. N. F. M. R. A. Meta! Industry, London, 
Vol. 39, July 19, 1931, pages 37-38. 

Mention is made of all the work of the British Non-Fer- 
rous Metals Research Association. PRK (15) 

Ancient Greek Iron. WILLIAM CAMPBELL (Columbia Univer- 
sity) & Ernest E. Tuum. Metal Progress, Vol. 20, Nov. 1931, pages 
43-49. 

The authors report a metallographic examination of an- 
cient specimens of Athenian iron made about 425 B.C. 

WLC (15) 

The Tin Industry; the Development of Tin-Mining. Jin, 
July 1931, pages 5-9. 

A brief story of history and present status and methods 
of tin mining in England. Ha. (15) 

Rolling Steel Today is a Science. W. H. Metaney. Blast Fur- 
nace & Steel Plant, Vol. 19, Jan. 1931, pages 105-107. 

Impressions of a thoroughly experienced engineer with re- 
gard to the practice of former days and those of today. 

Ha. (15) 





ECONOMIC (16) 


Zine Metallurgy in 1930. J. A. Stncmastrr. Mining & Metallurgy, 
Vol. 12, Jan. 1931, pages 30-31. 

This review finds that flexible smelting processes capable 
of producing special products or recovering valuable by- 
products are more important than small cost reductions in 
standard processes. Ha (16) 


The Basic Bessemer Process: Some Considerations of its 
Possibilities in England. V. Harsorv. Engineer, Vol. 151, May 
22, 1931, pages 565-566. 

Abstract of paper read before the Iron & Steel Institute 
May 1931. See Metals & Alloys, Vol. 2, Nov. 1931, page 275. 

LFM (16) 


Production Economy in Iron and Steel Works. Part Il.— 
Costs of Production. ©. Cromperc. Iron & Steel Institute, Advance 
Copy No. 6, Sept. 1931, 26 pages. 

A discussion of cost accounting in metallurgical works. 
The advantages of time studies and piece work rates are 
stressed. Examples for determining costs in typical opera- 
tions are given. JLG (16) 

Canadian Plants Combat Steel Mill Problems. Iron & Steel 
of Canada, Vol. 14, Aug. 1931, pages 130-132. 

A description of the difficulties under which Canadian 
plants have to function and of the products which Canadian 
steel mills undertake to make, which serve to indicate the 
complexity of the steel business as conducted in the Do- 
minion. OWE (16) 

Present Position and Development of the Japanese Steel 
Industry. H. Yosuixawa. Proceedings World Engineering Congress, 
Tokyo, 1929, Vol. 33, published 1931, Mining & Metallurgy, Part 
1, pages 163-211. 

In Japanese. A one-page English list of subjects dealt 
with is given but the actual information in the paper is not 
summarized. HWG (16) 

A Glance at the Italian Metallurgical Industry (Prospet- 
tive dell’ Industria Siderugica Italiana). L. Norsa. Metallurgia 
Italiana, Vol. 23, Oct. 1931, pages 897-908. 

General and statistical. 12% of the steel production of 
Italy is from the electric furnace. HWG (16) 
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Lconomic Planning in the Mineral Industry. Tuos. T. Reap, 
Mining & Metallurgy, Vol. 12, Sept. 1931, pages 406-409. 

Discussion of some of the social and business problems as 
well as the technical problems involved. Ha (16) 


Changing Sources of Metals. W. A. Scueucu. Mining & Metal- 
lurgy, Vol. 12, July 1931, pages 322-323. 

The author notes that secondary sources of metals have 
become so important as to justify well designed and care- 
fully located units capable of producing high quality prod- 
ucts. Some statistics prove this, particularly for Cu and Pb 
the quantities of which, available from secondary sources in 
the U. S., amount to more annually than the primary Cu 
produced by Arizona and the primary Pb produced by Mis- 
souri. Ha (16) 

Point System for Determining Molding Rate and Costs. 
W. J. McNertt (Federal Malleable Co.). Iron Age, Vol. 128, 
Sept. 3, 1931, pages 614-615. 

Abstract of a paper read before the American Foundry- 
men’s Association. The system consists of assigning values to 
each part of the mold making operations, values being ex- 
pressed in points. The sum of the points represents the total 
value of the various operations, but does not express it as 
the price of the mold. To convert the total points into the 
price/100 molds, the total must be multiplied by the hourly 
earning coefficient. To the resulting figure is added the 
pouring, which is paid for at the rate of 10c/cwt. of casting 
weight/100 molds. This system has been used by the Federal 
Malleable Co. since 1922. VSP (16) 

Is Silver a Commodity? Tsuyer Per. Mining & Metallurgy, Vol. 
12, Feb. 1931, pages 86-88. 

The use and value of silver as a monetary basis and its 
national-economical importance in international relations is 
discussed. It is not considered a commodity in countries that 
are on a silver basis, but as the standard value of currency. 

Ha (16) 

Variations in Yield Exert Great Influence on Brass 
Foundry Costs. J. B. Meter. Foundry, Vol. 59, Feb. 15, 1931, 
pages 43-46. 

Tables are compiled showing the change of profits with 
varying numbers of workers, varying output/man, varying 
yield and because of defective castings. Ha (16) 


Steel Consumption in the United States and Germany. A. 
Micuets. Iron Age, Vol. 128, July 16, 1931, page 176-179, 208. 

The per capita consumption of steel for the 2 countries is 
compared. Only in the item of bars has the German per 
capita consumption approached that of the United States 
closely and surpassed it in 2 yrs. The American consumption 
of tinplate is about 6 times that of Germany. The distribu- 
tion of steel orders to private enterprises and the govern- 
ment show, for the latter, a very large percentage in Ger- 
many. For details, the paper must be consulted. Ha (16) 

Accounting with Sliding Cost Factors in Foundries. (‘as 
Rechnen mit gleitenden Unkostensiitzen in Giessereibetrie- 
ben.) H. Jorpan, Archiv fiir Eisenhiittenwesen, Vol. 5, Oct. 1931, 
pages 219-222. 

Report 52 of the Committee on Plant Efficiency of the 
Verein deutscher Eisenhiittenleute. The author makes some 
suggestions as to better accounting in foundries, and deals 
with the advantages which his proposals offer in comparison 
with the methods used at present by German foundries. 

7#N (16) 

Scrap Conserving the Nation’s Iron Ore Resources; Large 
Tonnages Added Yearly to Record of Lake Reserves. A. J. 
Hain. Steel, Vol. 88, Jan. 1, 1931, pages 262-265. 

The life of the higher grade iron ore deposits in the Lake 
Superior district is estimated at 20 to 25 yrs. This figure dis- 
regards the ever increasing use of scrap by steelmakers. 
Better methods of reclaiming scrap and wider use of it in 
iron and steel manufacture will greatly extend the above 
estimate. During 1920-1929, scrap iron consumption increased 
61%, while iron ore consumption increased only 9.9%. There 
was an average annual decline of 40 lbs. of ore consumed/ 
ton of iron and steel produced. Some open-hearth producers 
report as high as 55% of scrap in their annual output. In 
1929, the iron and steel industry used over 30 million tons 
of scrap, representing over 43% of its total output. This re- 
sulted in conserving over 20,750,000 tons of ore. The tax 
records of Minnesota and Michigan show reserves of ore 
sufficient for more than 27 yrs. JN (16) 


PLANTS & LABORATORIES (17) 


Electrical Equipment for Steel Mills. H. A. Winne. Blasi 
Furnace & Steel Plant, Vol. 19, Jan. 1931, pages 109-110. 

Description of some new large motor installations with 
auxiliary equipment made in 1930. Ha (18) 

Melt Aluminum in Electrically Heated Pot Furnaces. W. S. 
Scott. Foundry, Vol. 59 Oct. 1, 1931, pages 67-68. 

Describes an installation of 2 furnaces of 200 lbs. of 
molten Al/hr., each. The operating costs total $.586/100 Ibs. 

Ha (17) 

India’s Only Copper Producer—The Indian Copper Cor- 
poration. Russet. B. Woaxkes, Engineering & Mining Journal, July 
27, 1931, pages 51-53. 

A description. Flowsheets are shown for the concentrator, 
the smelter and the pulverized coal plant. WHB (17) 


Plate Mill of the Gulf States Steel Co. W. Wortuinecrton. Blast 
Furnace & Steel Plant, Vol. 18, Nov. 1930, pages 1709-1710. 

Brief discussion of a 32 in. universal plate mill with aux- 
iliary equipment. Ha (17) 


Heat Treating Parts in Automobile Fan Manufacture. 
H. M. Heyn (Surface Combustion Co.). Jron Age, Vol. 128, 
Sept. 3, 1931, pages 616-619. 

Describes the plant of the Automotive Fan & Bearing 
Co., Jackson, Mich. The principle kind of fan made is a 
plain bearing with lubricating pump in the fan hub. In 
the heat treating room, 40 x 40 ft., there are 2 furnaces, one 
of which is used for carburizing. It is of the counter flow 
type. Gas is used for heating. It uses 447 ft.3 of 530 B.t.u. 
gas/hr., heating 285 lbs. of work to 1650° F. The other fur- 
nace is of the V-notch pusher type used for hardening; it 
heats 200 Ibs. of work/hr. to 1500° F., using 252 ft.3 of 530 
B.t.u. gas. VSP (17) 





MACHINERY & SUPPLIES (18) 


Steel-Mill Tonnage Increased by Twin-Motor Roll Drives. 
H. H. Wricut & H. E. Stroxes (Westinghouse Elec. & Mfg. Co.). 
Electric World, Vol. 98, July 25, 1931, pages 164-166. 

The recently developed twin-drive for reversing mills, 
in which each of the mill rolls is driven by an individual 
motor has five conspicuous advantages over the common 
single-motor drive: (1) the motor capacity applicable to 
a single roll is greatly increased, (2) pinion losses, repairs 
and maintenance are eliminated, (3) the motors may be 
designed to have greatly reduced inertia, resulting in less 
strain on the equipment, more torque available for useful 
work, reduced motor and generator heating and faster ac- 
celeration, (4) roll chatter and spindle vibration are prac- 
tically eliminated, (5) higher rolling speeds can be main- 
tained and mill tonnage can be increased. WHB (18) 


Devices for Conveying Steel Sheets. Franx M. Fisu. Blast 
Furnace & Steel Plant, Vol. 18, Aug., 1930, pages 1329-1333. 

Deals with transportation of sheets from the mill to the 
railroad cars by means of conveyors, power trucks and 
hand operated trucks. MS (18) 

Crane Equipment in Foundries. Foundry Trade Journal, Vol. 
45, Sept. 3, 1931, page 152. 

After classifying electric handling apparatus into 2 broad 
classes, intermittent and continuous, the author deals with 
various types of crane in some detail and then turns his 
attention to the electrical equipment with which cranes are 
ordinarily supplied. The various factors which must be 
considered when installing electrically operated travelling 
cranes are dealt with. OWE (18) 

A New Centrifugal-Casting Machine. Foundry Trade Journal, 
Vol. 45, July 23, 1931, page 51. 

A description of a machine for the manufacture of gear 
wheels, rings, etc., which has been successfully used in the 
production of ferrous and non-ferrous castings up to 3 ft. 
in diameter or more. The machine, which is produced by 
Messrs. Craven Brothers (Manchester), Limited, of Reddish, 
Stockport, England, is shown in sectional elevation; a photo- 
graph of the machine also accompanies the article. 

OWE (18) 

The Revolver Core-Making Machine. Foundry Trade Journal, 
Vol. 45, July 16, 1931, page 465. 

A description of a core-making machine utilizing the 
prineiple of forcing the sand into a core box by means of 
ompressed air operating at 60-85 lb./in.2 The paper is ac- 
ompanied by 4 photographs and 2 diagrams, showing the 
plan and the elevation of the machine, respectively. 

OWE (18) 

Machine for Rolling Heavy Metal Forms, /Jron Age, Vol. 126, 
fuly 31, 1930, page 299. 

Deseribes machines for forming heavy sheet metal into 
vindow framing, cornice molding and door butts. VSP (18) 

Molding Cores by Compressed Air. Engineering Progress, Vol. 
12, May, 1931, pages 110-111. 

Detailed description of a foundry core revolver, a core- 

iaking machine produced by the Albertus Werke, Hanover, 

ermany. Ha. (18) 

A Large Rolling-Mill Drive. Electrical Review, Vol. 108, Mar. 

}, 1931, page 464. 

Description of the equipment and control of 12,000 hp. DC 
motor for a 27 in., 3-stand reversing mill for 30/70 r.p.m. 
maximum speed 110 r.p.m. It is supplied by a motor-gen- 
erator fly wheel set running at 600 r.p.m.; the weight of the 
ivy whéel is 21 tons, weight of the mill motor, 114 tons. 

Ha. (18) 

Modern Electric Welders. Electrical Review, Vol. 108, Mar. 
0, 1931, pages 506-507. 

3rief description of characteristic performances of weld- 

ig-transformers and welding dynamos of British manufac- 
ture. Ha. (18) 

Quick Work Shear for Cutting Circles in Steel Plate. 
Boiler Maker, Vol. 31, Sept., 1931, pages 249-250. 

A large shear for cutting plates up to 72 ins. in diameter 
is described. The shearing speed is about 40 lineal ft./min. 
\n average of 750 pieces can be cut in 11 hrs. The operation 
costs $3.45/hr., of which $2.70 is for labor and $0.75, for 
roughing out the plates. Ha. (18) 


Compressed Air for Forge Hammers. Heat Treating & Forging, 
Vol. 16, Aug., 1930, pages 985-988. 

Notes the advantages of air over steam for operating 
forging hammers and describes a few installations. Ha. (18) 


MISCELLANEOUS (20) 


Copper-Oxide Rectifiers. Kartar Sincu. Electrical Review, Vol. 
109, Aug. 14, 1931, pages 247-248. 

An element of ordinary copper oxide rectifier is formed 
by heating a disk of Cu about 1/16 in. thick in air or O 
to about 1040° C. whereby cupric and cupric oxides are 
formed; the latter is in a liquid state and reacts with the 
© in the air and the cupric oxide is dissolved in the cup- 
rous oxide. The dissolved cupric oxide appears in the form 
of crystals embedded in crystals of cuprous oxide and 
separated from metallic Cu by a layer of practically pure 
cuprous oxide which makes this layer an imperfect dielec- 
tric and allows a leakage path to the electrons. This re- 
sults in a slow discharge of the asymmetrical condenser 
metallic copper-cuprous oxide-cupric oxide. The theory of 
the density of electron flow is developed, the double-wave 
rectification is described and the action of the copper- 
oxide rectifier is explained; also explained by the ionic 
theory. Ha. (20) 

The Influence of Curvature on the Strain Distribution in 
Cylindrical Helical Springs (Der Einfluss der Kriimmung 
auf die Spannungsverteilung bei zylindrischen Schwauben- 
federn). Rotuunaas. Zeitschrift Verein deutscher Ingenieure, Vol. 75, 
October 17, 1931, pages 1315-1316. 

A theoretical discussion and development of formulas for 
the determination of inner stresses in helical springs of very 
Small diameter where the usual formulas no longer give 
correct results. 4 references. Ha. (20) 





British Cast Iron Research Association. Foundry Trade Jour- 
nal, Vol. 45, July 9, 1931, page 18; July 16, 1931, page 34; 
July 23, 1931, page'50; July 30, 1931, page 66; Aug. 6, 1931, 
page 80; Aug. 13, 1931, page 96; Aug. 20, 1931, pages 112, 124; 
Aug. 27, 1931, pages 128, 132; Sept. 3, 1931, page 142. 

A brief outline of progress made by the B.C.I.R.A. since 
1921. The first article is accompanied by a graph, showing 
the relationship between subscriptions and total income 
during the period 1921-1931. The manner in which the 
GovernMent grant to the Association is handled is discussed 
and methods of levying subscriptions are also considered. 
The second article deals with the conditions of member- 
ship. The types of members described are (1) ordinary 
members, (2) trade and user members, (3) associate mem- 
bers. The terms of membership and the method by which 
the Association is governed are dealt with in some detail. 
The third article gives a description of the laboratories and 
the office accommodations.: The fourth article contains a 
brief statement of the services rendered to the members. 
These services may be grouped as follows: (1) information 
from the library and information bureau; (2) confidential 
research reports on investigations in progress; (3) assistance 
in the application of discoveries made by the Association 
to particular industrial requirements and the solution of 
problems incidental to the production of castings. The fifth 
in the series deals with experimental work in progress. The 
program includes investigations on molding sands and re- 
fractories, heat-resisting cast iron, ingot-mold irons, mallea- 
ble cast iron, cupola melting practice, light castings, alloy 
additions to cast iron, strength of cast iron in relation to 
design, and the structure and mechanical properties of gray 
iron in relation to melting conditions. In the sixth article, 
a brief statement is given of the advantages of the work 
of the B.C.I.R.A. to the foundry industry in Great Britain 
The seventh article includes a brief statement of the gov- 
ernment of the association. In the 2 concluding installments, 
the government is described in detail. Reference is made to 
the various technical sub-committees and the work covered 
by each. OWE (20) 

Pocket Companion, Abridged Edition, Illinois Steel Com- 
pany, Chicago, 1931. Paper, 6 x 9 inches, 318 pages. 

The revised series of CB sections presented in this book 
is a joint compilation of the Carnegie Steel Company and 
the Illinois Steel Company. In addition to data pertaining 
to the CB series, information is also given covering the 
more commonly rolled sections used in structural design, 
as well as in car and ship building. Although the book is 
abridged in character, it contains all data ordinarily re- 
quired by the user of structural shapes. 

M. L. Moorman (20)-B- 

Marking Steel with Acid. American Machinist, Vol. 75, Aue 
27, 1931, page 343. 

The fluid consists of nitric acid (38° Baumé) 75 parts, 
nitrate of silver 2 parts, water 23 parts. It can be used with 
pen or rubber stamp. Ha. (20) 

The Light Metals at the 12th Milan Fair (I metalli leggeri 
alla XIla fiera di Milano). Metalli Leggeri, Vol. 1, May-June, 
1931, pages 12-24. 

Description and photographs of exhibits. HWG (20) 

Questions on Steam Turbine Operation (Fragen des 
Dampfkesselbetrieb). Archiv fiir Warmewirtschaft und Dampfkessel 
wesen, Vol. 12, June 1931, pages 185-186. 

Reviews meetings of and papers presented before Mit- 
gliederversammlung der Vereinigung der Grosskessel- 
besitzer, Apr. 22, 1931, at Dresden. Papers were given by: 
Professor Bauer on “Boiler Injuries,’ Marguerre on “Oper- 
ating Experiences with High-Pressure Systems,” Lugberger 
on “Research Program for Alloyed Tubing.” MAB (20) 

The Dependence of Damping upon the Deformation Veloc- 
ity (Die Abhingigkeit der Dimpfung von der Verformungs- 
gzeschwindigkeit). O. Férpri. Archiv fiir Eisenhiittenwesen, Vol. 4, 
June 1931, pages 607-608; Stahl und Eisen, Vol. 51, June 25, 
1931, page 796. 

In order to determine the dependence of damping on the 
deformation velocity, 3 different cases must be distinguished 
(1) alternating loads below the yield point; (2) alternating 
loads with materials, the oscillating strength of which is 
above the yield point; (3) predominating flow of material 
with deformation. In the first case, the capacity of damping 
is independent of the deformation velocity; in the second 
case, the capacity of damping decreases with the velocity; 
and in the third case, the capacity of damping increases with 
the velocity of deformation. iN (20) 


A New Research Tool. R. F. Passano. Pure Iron Era, Vol. 9, 
No. 39, page 23. 

The principle of the statistical theory is explained and 
the importance of its application to research problems for 
evaluating test data is illustrated by means of an example. 


Ha. (20) 
Fluid-Film Lubrication as Applied to Journal Bearings. 


F. O. Witiuorrt, Railway Mechanical Engineer, Vol. 105, Aug. 1931, 
pages 410-411. 

From the exhaustive paper the following summary is 
given: (1) The supply of oil must be sufficient at any speed 
to maintain an unbroken film of the necessary thickness 
over the whole load-carrying surface; it must also be suffi- 
cient to make up for oil lost by leakage at the 2 ends of 
the bearing. In order to preclude the breaking down of 
the film at any point, the supply must be greatly in excess 
of the requirements; according to tests, this amounts to 
about twice the oil loss through end leakage. (2) Oil should 
always be available at the loading edge of the bearing and 
over the whole length of it in sufficient quantity to permit 
formation and maintenance of a solid oil wedge; the edges 
of the bearings should, for this purpose, be rounded or 
chamfered. (3) The inside of the bearing in the pressure 
zones should not have any grooves or holes communicating 
with atmospheric or low pressure zones in order not to 
interfere with the building up of the pressure in a continu- 
ous oil flow. (4) The bearing arc should be long enough to 
permit the required maximum pressure; 90°-100° (some- 
times even 60°) are sufficient. (5) The peripheral speed of 
the journal must be sufficient to permit the formation of the 
complete film of adequate thickness; the minimum speed 
at which greasy lubrication changes to fluid lubrication 
is still a question. Ha. (20) 
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FOUNDRY PRACTICE & APPLIANCES (22) 


Molding Sand Condition is Related to Pin Holes and Low 
Ductility. Gro. Barry. Foundry, Vol. 59, Oct. 15, 1931, pages 
30-33. 

The use of a proper molding medium has eliminated the 
sources of pin hole troubles by solving the problem of 
properly carrying off the gases from the mold. Green sand 
is suitable for the elimination of this trouble. It is ex- 
plained why the addition of Al to shank ladles results in 
the formation of alumina. The various methods of addition 
are discussed. Ha. (22) 


Some Fundamental Questions of Testing Molding Sands 
and their Utilization in the Foundry (Ueber einige grund- 
sitzliche Fragen der Formsandpriifung und ihre Nutzbar- 
machung im Giessereibetrieb). AuLicu. Giesserei mit Giesseret- 
Zeitung, Vol. 18, Oct. 9, 1931, pages 793-800. 

The characteristics of a molding sand are discussed and 
a tentative classification of sands according to contents 
of alumina and grain size is given. The mechanical-physical 
testing as the basis for maintaining uniformity of quality 
and the importance of water in the sand is Claquerer. 

a. (22) 


Tests for the Use of Pig Iron Produced under Slag of High 
Alumina Contents as Addition for Gray Iron Castings (Ueber 
Versuche zur Verwendung won unter hochtonerdehaltiger 
Schlacke erzeugtem Roheisen als Zusatzeisen fiir Grauguss). 
M. Pascuke & E. Juno. Giesseret mit Giesseret-Zeitung, Vol. 18, Oct. 
2, 1931, pages 777-786. 

In the Luebeck Blast Furnace Plant, a special pig iron 
is produced in the manufacture of an alumina fusion 
cement which has a composition of 4.5-5.3% C, 0.1-0.5% Si, 
about 0.59% Mn, 0.08-0.15% P, 0.01-0.03% S and up to 0.02% Al. 
The slag consists of about 45% AleOg+TiO2g, 42% CaO and 
less than 10% SiOg. This special iron, called H-K special 
pig iron, was tried as an addition to gray castings and steel. 
Segregation was very greatly reduced hereby and a good 
mobility was obtained in spite of very low P content. This 
promises well for castings of thin walls. The strength 
was good. This iron seems to give good results for hard 
castings and malleable castings also. Ha. (22) 


Pattern Lumber Includes a Variety of Woods. Norman F 
Hinpie. Foundry, Vol. 59, Sept. 1, 1931, pages 51-53; Sept. 15, 
1931, pages 36-37. 

Part I deals with the grading rules, defects and methods 
of drying pattern lumber. Part II. Mahogany, cherry, maple, 
beach and birch are hardwoods used more for the manufac- 
ture of patterns than other woods. Defects include knots, 
splits, wane, worm grub, rafting pin holes, etc. The question 
of seasoning’ is the basis of controversy among pattern- 
makers. Case hardening is the most common defect in 
seasoned lumber. VSP (22) 


Makes Largest Steel Casting. Foundry, Vol. 59, Sept. 1, 1931, 
pages 46-50. 

Describes casting produced at Lehigh plant of the Beth- 
lehem Steel Co. The weight of casting was 460,000 lbs. 
Gross weight of metal in casting, including sink heads 
runners and gates was 580,000 lbs. The analysis of the steel 
used was: C, 0.20-0.25%; Mn, 0.45-0.50%;: S, 0.04%; * peek 
Si, 0.22-0.25%. VSP (22 

Proper Sand Control and the Low Ductility eehiain. 
Georce Batty (Steel Castings Development Bureau). Iron Age 
Vol. 128, Sept. 24, 1931, pages 810-811, 819. 

From a paper read before the American Foundrymen’s 
Association. Low ductility in light steel castings is the 
product of higher physical properties with proper sand con- 
trol. Pin-hole troubles and low ductility are identified with 
green sand practice. Mold gases and not gases coming fron 
steel are the cause of pin-holes. The addition of Al is the 
major cause of low ductility. The opigions of other metal- 
lurgists are given. VSP (22 

The Graphic Calculation of Cupola Mixtures, with Special 
Reference to “Perlit” Cast Iron. Foundry Trade Journal, Vol. 
44, May 21, 1931, pages 351-352. 

An extended abstract of an article which appeared in Die 
Giesserei, wherein B. SzG6ke describes a graphic method with 
the aid of which the proportion of the different components 
of a mixture can be easily determined when the molten Fe 
is to contain a definite percentage of one of its constituents, 
e.g., Si. The method can be applied when 2 or 3 different 
kinds of pig Fe are used, together with returned scrap, 
gates, and risers, provided the latter contain the same per- 
centage of Si as the molten Fe. The article is accompanied 
by 5 diagrams. OWE (22) 


Casting of Beds of Large Machine Tools in Metal Molds 
(Giessen grosser Werkzeugmaschinenbetten auf Kokille). 
A. WuinpHAvusEeN. GiesSerei mit Giesserei-Zeitung, Vol. 18, Mar. 6, 
1931, pages 204-206. 

The procedure of molding pieces taking into consideration 
the deflection due to unequal wall-thickness, and the prepa- 
ration of the metal molds is described in detail. Ha (22) 


A Comparison of Natural-Bonded and Synthetic Moulding 
Sands for the Steel Foundry. H. J. Core. Foundry Trade Journal, 
Vol. 45, Sept. 10, 1931, pages 159-161. 

Extended abstract of paper presented before the A. F. A. 
See Metals & Alloys, Vol. 2, Aug. 1931, page 150. OWE (22) 


Complexities of the Steel Foundry. Canadian Foundryman, 
Vol. 22, June 1931, pages 12-13; July 1931, pages 10-11; Aug. 
1931, pages 16-17. 

Report of an address presented before the Steel Founders 
Society of America by Frederick A. Melmoth, who divides 
the complexities into 3 main groups—metallurgical, mechani- 
cal, and administrative. Methods of attacking the metal- 
lurgical problems of the foundry are outlined and improve- 
ments are dealt with which may be expected as a result 
of careful control of the factors involved. The mechanical 
problems are defined as those that become operative on 
the metal after it leaves the control of the molding depart- 
ment; these are dealt with in some detail and special refer- 
ence is made to mold design and theories underlying it. 
The latter part of the paper deals with the question of 
casting, selling, and the choice of executives. See also 
Metals & Alloys, Vol. 2, Jan. 1931, page 15. OWE (22) 








Sand-Spun Pipe, W. A. Brown (R. D. Wood & Co.) Journal eeu ~~ 
Sanne Water Works Association, Vol. 23, Apr. 1931, pages 551- 
560. 


The manufacture and physical properties of “sand-spun” 
centrifugally-cast cast iron. VVK (22) = 
Correct Design of Castings. 


(Sachgemiisses Konstruieren 








| 
von Gusstiicken.) Giesserei-Zeitung und Giesserei, Vol. 18, Jan. 16, 
i931, pages 64-67. 
The proper design of a pulley to obtain a casting free of 
internal stresses is shown. Ha (22) 


Steel Foundry Practices Based on Study of Variables. TF. B. 
PLETCHER. Foundry, Vol. 59, June 15, 1931, pages 34-88. 

The methods of handling, storing and testing of material 
for the operation of the foundry of the Burnside Steel 
Foundry Co., Chicago, are described in detail and some of 
the products are illustrated. Ha (22) 


Melting Difficulties with Small Quantities of Special Iron. 
Ecossats. Foundry Trade Journal, Vol. 43, July 10, 1930, page 32. 
Castings for engineering work must be close grained and 
reasonably free from blow and shrink holes. Typical anal- 
ysis of the metal used is: total C, 3.2%; Ni, 1.2-1.5% depend- 
ing on thickness; Mn, about 0.75%: P, about 0.35%: S, about 
0.1%. This is poured at about 1350°-1400° C. In addition to 
using special irons, foundrymen often apply chills to equal- 
ize the rate of solidification of the thicker sections in order 
to overcome segregation and consequent open grain. 
VSP (22) 
Progress Marks Malleable Casting Industry. FE. FE. Griest 
(Chicago Railway Equipment Co.). Foundry, Vol. 59, Sept. 15, 
1931, pages 44-46. | 
Abstract of a paper read before the Quad-City Foundry- 
men’s Association. Discusses gradual improvement in physi- 
cal properties of malleable iron, the adoption of modern 
melting and other equipment and the development in the 1 to 2 ton Detroit Electric Furnace 
annealing process. VSP (22) 
be regulated very well in the cupola melting process by ad- 


ditions of steel scrap and gives a table showing the amount ‘ I ; LE; 


of scrap to be added for different amounts of C in charge | 
J 
| 
| 
| 
| 








Carbon Can be Regulated by Cupola Practice. G. OLson. 
Foundry, Vol. 59, Apr. 1, 1931, pages 62-63. 


The author believes that the C content of cast iron can 


Clay and Sand Properties Play Important Part in Syn- 
thetic Sand Mixtures. N. J. Dunsecx. Foundry, Vol. 59, Oct. 15, 
i931, pages 42-43. 


The quality of sand and clay in the manufacture of syn- 
hetic molding sands has a great influence on durability, re- 
ractoriness, strength, moisture retentiveness. These points 
are discussed and simple tests for these properties are de- 


scribed. Ha (22 
What Will Prevent Blows and Pin Holes? Geo. Barry. 
“oundry, Vol. 59, Feb. 1, 1931, pages 69-70. 
The moisture content of the sand near the face of the 
nold and the interparticle atmosphere of the sand is liable | 


o promote defects in the casting. The ability of a molding | 
and to produce castings free from blows and pinholes has 
10 strict relation to its permeability. Highly permeable fac- ROC KING ELE( TRI 
ng is most dangerous when it is backed by a close, rela- 

ively impermeable backing sand. A good principle to ob- 

serve in the manufacture of green-sand castings is to be 


sure that the permeability of the backing sand is not less 

than that of the facing sand. Ha (22) 
Competitive Pressure Spurs Foundry Improvements. Steel, 

Vol. 88, Jan. 1, 1931, pages 286-287, 361. 


Improvements in foundry products and processes have re- 
sulted from the economic depression. Institutions and pri- 
vate firms have fostered technical research and standard- 


zation. The foundry has made wider use of mechanical 
iring equipment and other labor-saving devices. Progress arts 
has been made in casting steel alloys of Ni, Cr, Mn, Mo and 


V; research has been carried out on casting alloys of Si, | 


ers -» | NO ALCHEMY 


is performed in the 


Cu, and Zn to replace Sn and on alloys of Mg and Be for offer unusual facility for the produc- 
a mag er ee hey phe eS agg — or a in the : € the hich ‘bl lit | 
short-time annealing of malleable iron in electric furnaces, 
in the heat treatment of gray iron and in the technic of die tion of the ig est possi € qua 1 y 
casting of Zn, Al and Cu base alloys. JIN (22 of gray iron malleable iron or alloy | 
. —= Plate en ag we oe et gy paenney. 1 E , h | ‘bl 
H. N. Tutrre. Foundry, Vol. 59, Feb. 15, 1931, pages 62-65. 
Methods of accurate checking are illustrated. Ha (22) | stee castings at the Lowest possi c | 
Simplified Molding with Template _(Vereinfachte Lehren- cost. Our furnace design insures uni- 
formerei). Freytac. Giesserei mit Giesserei-Zeitung, Vol, 18, Oct. 23, d : 
1931, pages 825-826. : formity, homogeneity, temperature | 
The manner in which template molding can be carried out 
by workmen who are unable to read drawings is was tyr control and economy May we send 
a (22 | ? 
Molding Large Non-Ferrous Castings Requires Wide Ex- you actual evidence of such perform- | 
perience. Epwin Bremer. Foundry, Vol. 59, Apr. 1, pages 48-51, 





| ance—or better still— 


General remarks on the importance of pouring tempera- 
tures, molds, number and arrangement of risers, cast-in 


baffle plates, etc.; examples are shown. Ha (22) | Ask the Man Who Uses One 


Pressure and Volume of Air in the Cupola (Etude de la | 
pression et du volume d@’air dans les cubilots). J. CANAMERAS Y 
GonzaLo. Congres International des Mines, de la Métallurgie et de la 
Géologie appliquée, Section de Métallurgie, 6th session, Liege, June 
1930, pages 783-784. 


2 cupola runs with a good coke and with a spongy, fragile 


coke showed the importance of coke quality. Even with 


DETROIT ELECTRIC | 
higher pressure of air, 43 vs 40 gr./em.2, enough could be 
supplied, the furnace taking only 60 m.3/min. against 63 
with the better coke, and the iron was cold. HWG (22) | . 


A Few Novelties in the Castings of Automobile Pistons 
(Quelques nouveautes pour ia coulee des pistons d’Automo- 827 WEST ELIZABETH ST. DETROIT 
bites). Revue Fonderie Moderne, Vol. 25, Oct. 25, 1931, pages | 

iag-< be 


See Metals & Alloys (Fischer, Giesserei, Apr. 10, 1931), Vol. 2, —— ne 
Dec. 1931, page 319. Ha (22) 
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FURNACES & FUELS (23) 


Annealing and Melting Furnaces for Aluminum, Especial- 
ly Fuel-Fired Furnaces (Note sur les fours a recuire et les 
fours de fusion pour Valuminium et ses alliages, en particu- 
lier fours chauffés). A. ve ZEERLEDER. Congres International des 
Mines de la Métallurgie et de la Géologie appliquée, Section de Métal- 
lurgie, 6th session, Liege, June 1930, pages 611-620. 17 figures. 

Sketches of the construction and brief description of the 
performance of a wide variety of furnace types. HWG (23) 


Dimensions and Capacities of the Checkers of Upper-Sile- 
sian Open Hearth Furnaces (Ueber Abmessungen und Leis- 
tungen der Wirmespeicher oberschlesischer Siemens- 
Martin-Ofen). F. Wersemann. Stahl und Eisen, Vol. 51, July 9, 
1931, pages 873-883; July 16, 1931, pages 908-911. 

Report 210 of the Steel Mill Committee of the Verein 
deutscher Eisenhtittenleute. The paper summarizes the re- 
sults of a questionaire sent to the Upper-Silesian open 
hearth plants. GN (23) 


The Physics of the Combustion of Solid Fuels (Zur Physik 
der Verbrennung fester Brennstoffe). P. Rostn & H. G. Kayser. 
Zeitschrift Verein deutscher Ingenieure, Vol. 75, June 27, 1931, 
pages 849-857. 

Assuming that the combustion of coal on the grate should 
follow the same laws of flow as the dissolving of solid 
bodies in flowing liquids, the authors attacked the problem 
of the physics of combustion by observing the reaction be- 
tween the surface of a solid body and a liquid because the 
Same conditions hold good in combustion. A brick of finely 
ground salt pressed at 2000 atmospheres was chosen as a 
model and was exposed to the flow of water at different 
velocities. The reactions of a single body and of a bed of 
bodies as on a grate, the aero-dynamics of the grate and of 
combustion of powdered fuel are investigated and explained 
and relations are found for dimensions and arrangement of 
grates, directing of air, excess of air and incidental features 
of combustion. 15 references. Ha (23) 


Economics of Electric Heating. N. R. Stranser (General 
Electric Co.). Heat Treating & Forging, Vol. 16, July 1930, pages 
908-910. 

From paper read before World Power Conference. Dis- 
cusses economics of heating and use of electricity in the 
heat treatment of steel. Capacity of electric furnaces in- 
stalled in the United States for heat treating steel amounts 
to about 300,000 kw. Use of electricity insures a high and 
uniform quality in the material treated. MS (23) 


Physicing Bottoms of Dormant Open Hearth Furnaces. 
C. W. Veacu. Iron Age, Vol. 127, Feb. 12, 1931, pages 546-547. 
Some practical information on the means of putting an 
open hearth into condition again after it has been dormant 
for some time during which it has been cold and subject to 
natural deterioration. Ha (23) 


The Changing Status of the Gas Produced in the Iron and 
Steel Industry. Gro. V. SLtotrMan. Paper presented at Third 
International Conference on Bituminous Coal, Nov. 16-21, 1931 
(Pittsburgh, Pa.). 

The regeneration principle of Siemens, introduced in the 
steel industry since 1868, has led to an extensive consump- 
tion of gaseous fuel. While this was formerly covered by 
the gas producer, the by-product coke oven has, since 1914, 
begun to take its place and will ultimately eliminate the 
gas producer, altogether. For high temperature melting and 
reheating operations, coke oven-blast furnace gas mixtures 
are now being extensively used. The proper preparation of 
the raw gases from the blast furnace allows a more efficient 
utilization in the blast-furnace auxiliaries. In a properly 
balanced steel plant, the waste heat available from coke 
ovens and blast furnaces is more than sufficient to meet the 
total heat requirements; the use of solid and liquid fuels 
is confined to peak loads and to meeting irregularities in 
the supply of waste gases. Tables for coke production, rela- 
tive proportion of solid, liquid and gaseous fuels used in 
American open-hearth furnaces, heat and power require- 
ments/ton of ingot, and daily waste heat production and 
consumption are added. Ha (23) 


The Action of an Eddy Current Melting Furnace for Low 
Frequency Three-Phase Current (Ueber Wirkungsweise 
eines Wirbelstrom-Schmelzofens fiir niederfrequenten Dreh- 
strom) U. Scuwepier. Archiv fiir Elektrotechnik, Vol. 25, Oct. 12, 
1931, pages 669-682. 

The theory of a furnace of this kind is developed and a 
testing arrangement for checking the calculations is de- 
scribed. Ha (23) 


Rapid Open-Hearth Furnaces. N. E. SKxareporr. Jron & Coal 
Trades Review, Vol, 122, Jan. 16, 1931, page 81. 

Furnaces designated by this name are able to give 5-6 
charges daily irrespective of the capacity. Furnaces of this 
type mean a great economy in investment as well as in 
operation compared with the usual type of equal capacity 
or a small number of furnaces of a very great capacity. The 
author describes a construction in use at the Kamakshi Steel 
Works in Japan giving one charge of 25 tons every 4-5 hrs. 
The charge consists of 20-30% of molten pig from the blast 
furnace direct; 20-30% of cold pig and 35-50% of steel 
scrap. The fuel is coke-oven gas and coal tar, the con- 
sumption about 50 ke. of tar and 200 m.3 of gas which 
corresponds to 1,200,000 cal./ton of ingots (or 4,760,000 
B.t.u./ton.) Ha (23) 


Open Hearth Furnace Control. M. J. Conway. Fuels & Furnaces, 
Vol. 9, Aug. 1931, pages 919-920, 953; Iron Age, Vol. 128, July 
23, 1931, pages 244-245, 278. 

See Metals & Alloys, Vol. 2, Sept. 1931, page 189. Ha (23 

Possibilities of the Electric Furnace (Les possibilités du 
four electrique). P. Martnuourry. Congrés International des Mines, 
de la Métallurgie et de la Géologie appliquée. Section de Métallurgie, 
6th session, Liege, June, 1930, pages 227-245. 57 illustrations. 

A general survey of progress of electric steel, with some 
attention to cast and malleable iron. A plea is made for the 
use of electric steel for rails. See Metals & Alloys, Vol. 2, Dec. 
1931, page 321. Hwe (23) 
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REFRACTORIES & FURNACE MATERIALS (24) 


On the Ultra Red Radiation of Refractories (Ueber die 
Ultrarotstrahlung feuerfester Kérper). B. Wrepe. Mitteilungen 
Kaiser Wilhelm Institut fiir Eisenforschung, Vol. 13, No. 19, 1931, 
Report 179, pages 131-142; Stahl und Eisen, Vol. 51, Aug. 6, 
1931, page 1007. 

The ultra red radiation of various refractory bricks was 
investigated with a spectrometer and compared with the 
radiation of the black body. The investigation method is de- 
scribed and the results are tabulated and plotted in dia- 
grams. In the table below, the capacity of absorption is the 
relation between the radiation of the brick considered and 
the radiation of a black body of the same temperature. 


Tempera- Capacity 





ture of 
Radiator Composition * <. absorption Remarks 
Silica briek 95% Side, 1217 66 — 
Chamotte 55% Side, 41% Ales, 1229 59 Surface rough 
Sillimanite brick 33% Si0e, 64% Ales 1402 29 - 
Corundum brick 70% AlgOz, 30% clay 1344 46 Surface rough 
Magnesite brick 80% MgO 1377 39 


GN (24) 

Special Refractories for Use at High Temperature. Wm. H. 
Swancer & F. R. Catpwe ri. Brick & Clay Record, Vol. 79, Aug. 25, 
1931, pages 170-172. 

The oxides of Th, Mg, Zr and Be can be used as refrac- 
tories in which to melt metals of highest purity without 
injurious contamination of the metal by the refractory. See 
Uetals & Alloys, Vol. 2, Sept. 1931, page 190. Ha (24) 

The Development of Some Special Refractories. H. E. 
WuitEeE Fuels & Furnaces, Vol. 9, Sept. 1931, pages 1061-1066; 
Oct. 1931, pages 1155-1162. 

In the beginning, the author points out that a faulty fur- 
nace design can never be overcome even by the best refrac- 
tory. Silicon carbide, refractory cements, crystalline Al, 
mullite, high purity Me, Zr (which possesses high mechani- 
cal strength under temperature) thermal insulation are dis- 
cussed. Their properties and fields of application are de- 
scribed. Ha (24) 


Refractory Materials for the Induction Furnace. 7. 
Cursters & W. J. Rees. Iron & Coal Trades Review, Vol. 123, July 
17, 1931, pages 78-79; July 24, 1931, pages 122-123; July 31, 
1931, page 156. ‘ 

"The nateeien furnace offers particularly difficult prob- 
lems in the production of durable linings which, beside re- 
fractoriness and chemical durability, must possess resistiv- 
ity to severe strains imposed on it by the rapid rate of heat- 
ing and the steep temperature gradient between the molten 
metal and the water cooled coil. See Metals & Alloys, Vol. 2 
Sept. 1931, page 190. Ha (24) 

The Thermal Expansion of Some Refractory Oxides. JAME: 
Buiss Austin. Journal of the American Ceramic Society, Vol. 14, Nov. 
1931, pages 795-810. 


Thermal 
Total expansion between 20° and conductivity 
1000° C. in parts/10,000 of brick at 
Material | principal 3 Principal 500° C.x104 
axis ry 
Quartz (Si02) 87 1 
Magnesia (MgO) 135* 103 
Alpha alumina (Alo03) gy 82 82 
Zirconia (Zr02) 56 89 42 
Chromite (Fe0°Cre03) 80* 39 
Zircon (Zr02g‘Si0e) 60 33 — 
Mullite (3Alo02 ‘2Si02) 55 44 — 


*Relation to principal axis not given. 


The Pulfrich-Fizeau interference method as modified b) 
the Bureau of Standards was employed in making the meas- 
urements. There appears to be no conclusive evidence at 
hand as to the relative expansion of a single crystal and 
an aggregate. In most cases the expansion of the aggregat« 
is lower than that of the single crystal. Commercial brick 
would therefore have an expansion somewhat lower than 
its chief constituent in the pure crystalline state. WAT (24) 


Refractories for Use in Tunnel Kilns. M. C. Booze. Fuels & 
Furnaces, Vol. 9, Feb. 1931, pages 205-212. ; 
Description of the various kinds of refractories and their 
requirements as determined by service conditions up to 
2000° F., as well as some installations. Ha (24) 


Refractories Industry Awake to Value of Research, Sicc!, 
Vol. 88, Jan. 1, 1931, pages 292, 359. 

The refractories industry is being elevated from rule-of- 
thumb methods to a new era of engineering precision by 
virtue of the research work being prosecuted in manufac- 
turing plant laboratories and in government, society and 
institutional laboratories. The past year has witnessed a 
more general use of continuous kiln burning methods, the 
production of special shapes and materials, the development 
of a crystalline, aluminum-bodied brick, the wider adoption 
of zirconium oxide refractories, improvements in furnace 
linings, the production of electrically fused magnesia tor 
furnace linings, the development of high temperature ce- 
ments and new patching materials for furnaces, a more 
extensive use of chromite ore refractories, and a more gen- 
eral adoption of the power press process of brick manu- 
facture. JIN (24) 


Foundry Refractories. Jas. R. Avten. Fuels & Furnaces, Vol. 
9, June 1931, pages 669-670. 

A review of the standardization of fire bricks and some of 
the standards already adopted. Ha (24) 


Lining for Electric Furnaces. Brass World, Vol. 27, July 
1931, page 156. 

A new lining material, Furnaseal C-8 (Super Ram), for 
electric furnaces is marketed by Laclede-Cristy Clay Prod- 
ucts Co., St. Louis, Mo. It is claimed to be useful in patching 
linings of furnaces for metal melting. Monolithic linings are 
produced and patches made with it become homogeneous 
with the lining. It has high slag resisting properties. Main- 
tenance is reduced to a minimum, the material burns very 
hard and withstands abrasion well. It is recommended for 
furnaces melting Ni and Cu alloys. WHB (24) 








GASES IN METALS (25) 


Solubility of Oxygen in Solid fron. N. A. ZisecLer (Westing- 
house Electric & Mfg. Co.). American Society for Steel Treating, 
Preprint No. 1, 1931, 10 pages. 

Paper presented at the Boston Convention of the Society, 
Sept. 1931. Bibliography of 34 references. The author briefly 
discusses previous work and the vacuum method of analysis 
for O. The author’s procedure of saturating samples of low 
Cc iron with O at various temperatures is described. From 
analyses of these samples, a curve of O content against 
temperature is shown. Up to 700° C. (1292°F.) the O content 
is negligible increasing slowly to 900° C. (1652°F.) and 
rapidly thereafter to reach a maximum of 0.10% in the 
neighborhood of 1000° C. (1832° F.). The effect of C on the 
solubility of O is quite marked as shown by a curve. 

WLC (25) 

The Hardness of Electrolytic Nickel and Iron (La dureté 
du nickel et du fer électrolytique). GuicHarp, CLAUSMAN, BILLON 
& Lantuony. Congres International des Mines, de la Métallurgie et de 
la Géologie appliquée, Section de Métallurgie, 6th session, Liege, 
June 1930, pages 525-526. 

Evolution of He and of CO+COs2 on heating was studied 
in relation to the change of hardness. Practically all the He 
is released from Ni before the hardness drops materially. 
Softening is practically complete before evolution of CO + 
CO2 is appreciable. In the period where the hardness drops 
from about 240 to about 45 Brinell, the H has been released, 
and the CO+COe have not yet been evolved. The gas con- 
tained in electrolytic Ni cannot be the cause of its hardness. 
A similar situation was found in Fe, the hardness remaining 
at about 365 after most of the H has been released. Evolution 
of CO+COz2 occurs at lower temperatures than with Ni, but 
it is not thought by the authors to be a cause of softening. 
The hardness of the electrolytic deposits of both Ni and Fe 
is ascribed to small grain size. HWG (25) 

Oxidation—a Cause of Porosity in Leaded Bronze. E. 
Doucuty (Federal Mogul Corp.). Metals & Alloys, Vol. 2, Oct. 
1931, pages 181-183. 

The author reports results obtained with a bearing bronze 
80% Cu, 10% Sn and 10% Pb by melting under a reducing at- 
mosphere, by deoxidizing oxidized metal with cupro-phos- 
phorus and with zinc. Self-fluxing from oxides lighter than 
the metal is possible but heavy oxide of Pb does not rise 
out of the bath and results in porosity uniess some powerful 
deoxidizer is used. WLC (25) 

Nitrogen in Mild Steel. Metallurgist, Dec. 1930, pages 186- 
188. 

An extended critical review of a paper by K$Oster (‘The 
Problem of Nitrogen in Commercial Steel,” Archiv fiir Eisen- 
hiittenwesen, Apr. 1930 page 637). The causes of some of the 

hanges in the properties of commercial steel which oc- 
ur during mechanical and thermal treatment at tem- 
peratures below A, are still obscure. Mechanical “aging” 

the term applied to the loss of toughness of cold-worked 
teel—and magnetic “aging,” which consists in a deteriora- 
tion of the magnetic quality in the course of time, are phe- 
nomena which still need a clear explanation. As a result of 
‘is work, KOster suggests that as these changes occur in 
the qa iron phase, they cannot be of an allotropic nature, 

‘ut must be constitutional and that. therefore, the solubil- 
ity of certain substances in q iron must be dependent on the 

emperature. The usual impurities in iron, such as oxides, 

ilphides, ete., are probably soluble only to a very small ex- 
tent, and the problem of investigating their effects requires 
the use of methods which are sufficiently sensitive. The 
solubility of nitrogen in q@ iron, as deduced from a number 
of experiments, is as follows: at room temperature, 0.001% 
N; at 200° C., 0.005% N; 300° C., 0.01% N; 400° C., 0.02% N. 
The presence of carbon in the super-saturated solution re- 
tards the precipitation of nitride at the lower temperatures. 
rhe effect is more pronounced with larger percentages of 
irbon and the separation of nitride may even be entirely 

uppressed. The separation of nitride is accompanied by a 
small inerease in the specific gravity, the tensile strength 
and hardness are diminished, the angle of twist and the re- 
duction of area are increased and the yield point and elon- 
ration are not markedly affected. The change in the 
mechanical properties is proportional to the percentage of 
nitrogen. Alloy steels are capable of retaining larger quan- 
tities of nitrogen in solution, VVK (25) 

The Fixation of Gases (Hydrogen, Nitrogen) to Highly- 
Disperse Metals (Iron, Nickel) Deposited from the Vapor 
Phase (Ueber die Bindung von Gasen (Wasserstoff, Stick- 
stoff) an hochdispersen, aus der Dampfphase absachiedenen 
Metallen (Eisen, Nickel). W. FRANKENBURGER, K. Mayruorer & 
E. ScHWAMBERGER. Zeitschrift fiir Elektrochemie, Vol. 37, Aug-Sept. 
1931, pages 473-482. 

If Fe is slowly evaporated and condensed on a cooled 
surface, the fine particles are able to bind very large 
amounts of H. The purpose of the investigation was to note 
if Ni, Pt, Mo, W and Ta behaved in a similar way and if, 
beside H, Ni, A and mixtures of Ne and He were also ab- 
sorbed. The amount of the absorbed gas per metal atom 
was determined, also, as a function of the ratio quantity of 
NaCl/quantity of metal. The tests are described in detail; 
for the discussion, the results of the paper must be referred 
to. 15 references. Ha (25) 

The Absorption of Nitrogen by Steel. R. S. Dean. Heat Treat- 
ing & Forging, Vol. 17, May 1931, pages 460-464. 

Report of U. S. Bureau of Mines No. 3076. The Fe-N dia- 
gram is a simple solubility curve increasing with tempera- 
ture. Without cold working, the iron nitride when precipi- 
tated does not go into solution on long periods of heating 
below 300° C. The presence of nitrides may cause blue brit- 
tleness and hardening, even at very small percentages of N. 
The mechanical properties, in general, may be influenced in 
unexpected ways. The magnetic qualities show no perma- 
nence in the presence of N, either. These questions and the 
role of other additions and impurities, the use of possible 
denitrifiers are thoroughly discussed. It is recommended that 
the steel maker find means of controlling the N content of 
at least part of his metal. At present, no proven method for 
doing this exists. 37 references. See Metals & Alloys, Vol. 2, 
Nov. 1931, page 281. Ha (25) 





EFFECTS OF ELEMENTS ON METALS & ALLOYS (27) 


Silicon Brasses. M ciallurgist, June 1930, pages 95-96. 

Extended abstract of H. W. Gould & K. W. Ray in Metals & 
Alloys, Vol. 1, 1930, page 455, 502. See Metals & Alloys, Vol. 1, 
Aug. 1930, page 685. VVK (27) 

The Influence of Bismuth on Cast Iron. E. K. Smitu & H. C. 
AUFDERHAAR. Foundry Trade Journal, Vol. 45, Sept. 3, 1931, pages 
149-150. 

An article extracted from Iron Age. See Metals & Alloys, Vol. 
2, Nov. 1931, page 282. OWE (27) 

The Effect of Molybdenum on Medium-Carbon Steels Con- 
taining 1 to 2.5 Per Cent of Manganese. G. Burns. Engineer, 
Vol. 152, Oct. 2, 1931, page 347; Iron & Coal Trades Review, Vol. 
123, Oct. 2, 1931, pages 490-491. 

Exhaustive tests were made on the effect of Mo on the 
mechanical properties susceptibility of steels containing 1.3 
and 2.3% Mn to temper brittleness and their tendency to 
mass effect. See Metals & Alloys, Vol. 2, Dec. 1931, page 323. 

Ha & LFM (27) 

Silicon in Steel Making. Henry D. Hipsparp. Fuels & Furnaces, 
Vol. 9, Sept. 1931, pages 1037-1051. 

A full discussion of the very important functions of Si in 
steel making and the properties it imparts. Its occurrence 
in the charge material; the control of boil of the bath; gases 
in crude iron; dead bath; hot Bessemer blow; in the melting 
and working period; reversion of Si; additions of Si at dif- 
ferent stages; preventing formation of gas holes; killing; 
lessening segregation in the ingot; silica in acid and basic 
slag; promoting of fusibility; raising tensility; lessening 
electric power losses; retarding corrosion; the time re- 
quired for the different functions are treated in detail. 

Ha (27) 

The Effect of Molybdenum and Titanium Upon Grey Cast 
Iron. foundry Trade Journal, Vol. 45, July 16, 1931, page 39. 

Abstract of an article by J. H. Kiister and C. Pfannen- 
schmidt (in Die Giesserei, 1931), accompanied by a diagram 
showing the effect of increasing the Mo content on the 
graphite content, the resistance to shock, the Brinell hard- 
ness number, and the transverse and tensile strengths of 
cast Fe containing about 3.4% total C and about 2.5% Si. 
Another diagram shows the effect of introducing Ti into 
a number of cast irons of varying Si contents. See Metals & 
Alloys, Vol. 2, Nov. 1931, page 282. OWE (27) 
th Influence of Silicon on Nickel Steel. R. Harrison. Iron & Coal 
Trades Review, Vol. 123, Oct. 2, 1931, page 494. 

In a steel of 4% Ni, 0.4% C, 0.3-0.8% Mn and 0.05-0.87% Si, 
the latter raises the critical points and has a hardening 
effect, whether in the forged, rolled or normalized condition. 
See Metals & Alloys, Dec. 1931, page 323. Ha (27) 

The Effects of Iron on the Electrical Conductivity and Ten- 
sile Strength of Aluminum. M. Kvuropa. Supplement, Scientific 
Papers Institute of Physical and Chemical Research, Vol. 16, Sept. 5, 
1931, pages 1-2. 

By the addition of electrolytic Fe to Al at melting, the 
electrical resistance and tensile strength increase propor- 
tionally to the Fe content. For each 1% of Fe in aluminum 
with 0.3-0.4% Si, the variation is 0.15 microhm for resistance 
and 1.5 kg./mm.? for strength. For practical use as trans- 
mission wires, an Fe addition is preferable for strength 
as well as for conductivity. 20 references. Ha (27) 

Alloy Additions Improve Gray Iron Pressure Castings. 
F. J. McGrarit. Foundry, Vol. 59, Jan. 15, 1931, pages 52-55. 

The addition of Cr and Ni has a favorable influence on 
the structure and properties of cast iron. The iron must be 
heated to 2600° F. to obtain proper results in melting Cr 
and Ni in the iron. This alloy is good for use in motor cars, 
steam or hydraulic cylinders. The ratio of Ni to Cr should 
be about 3-4-1, except in very heavy sections of 1% ins. or 
more, when additional amounts of Cr can be added. The 
use of 2 Ni equals 1 of Si for the same C content. The 
proper method of mixing is explained and the structures 
are shown in micrographs. Ha (27) 

Alloys at Work. /nco, Vol. 10, No. 4, 1931, pages 9-10. 

A brief enumeration of the advantages of Ni as an alloy 
material and some applications. Ha (27) 

Zirconium Additions Affect Steel and Gray Iron. Foundry, 
Vol. 59, Oct. 15, 1931, pages 44-46. 

Comparative tabulations showing the beneficial influence 
of small additions of Zr to castings are given. Resistance 
to impact and hydrostatic pressure are greatly improved: 
strength and deflection are improved to some extent. A 
decided refinement of the grain structure was noted: this 
resulted from the deoxidizing and denitrogenizing effect of 
Zr. It is added in the form of zirconium-ferrosilicon contain- 
ing 12-15% Zr, 40-45% Fe and 39-43% Si; as Si-Zr: or as 
Zr-Mn-Si. Methods of making these additions are described 
and the amounts to be added are given. Ha (27) 

Gun Metal Strength is Affected by Phosphorus. H. C. Dews. 
Foundry, Vol. 59, Mar. 1, 1931, pages 63-65. 

The effect of P on the admiralty gun metal, or the 88-10-2 
alloy, was investigated. It was found that between 0.04 
and 0.07% P, a sharp reduction of tensile strength takes 
place. Brinell hardness increases up to the addition of 0.04% 
and then decreases. Density decreases as the P is increased 
from 0.06 to 0.13%. P promotes the ease of casting and the 
casting temperatures have an influence on tensile strength 
and elongation, as is disclosed by curves taken between 
1250° C. and 1000° C. Around 1100° C., a maximum exists in 
various alloys. The tests are described in detail. See also 
Metals & Alloys, Vol. 1, Oct. 1930, page 789. Ha (27) 

Seasoning of Steel, Effect of Carbon, Nitrogen and Copper 
In Small Amounts. E. W. Eun (SKF Companies, Cannstadt, 
Germany). Metal Progress, Vol. 20, Sept. 1931, pages 59-64. 

The author presents equilibrium diagrams showing solu- 
bilities in q@ iron of 0.04% C, 0.50% N, and 3.5% Cu. The solu- 
bility increases with temperature and the values given are 
the maximum solubilities. Quenching from elevated tem- 
peratures still within the q range results in substantial su- 
persaturation. Aging or drawing such quenched material re- 
sults in precipitation hardening of the alloy. Treatments 
applicable to Fe-C, Fe-N and Fe-Cu alloys are discussed 
with properties obtainable. Effects of Cr, W and Be are dis- 
cussed briefly. WLC (27) 
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INSTRUMENTS & CONTROLLERS (28) 


The Use of FPyrometers in the Brass Foundry (Die Ver- 
wendung von Pyrometern in der Messinggiesserei). G. WoLrFrE. 
Gaseores mit Giesserei-Zeitung Vol. 18, Aug. 7, 1931, pages 639- 
642. 

The necessity of supervision of the pouring temperatures 
for brass is pointed out and the possibilities and types of 
pyrometers answering this purpose are described. The only 
satisfactory thermo-couple is that for direct immersion but 
no type has yet been developed that does not show a great 
wear. The use of bare wires which are simply pressed to- 
gether and can be easily renewed after burning off is, there- 
fore, recommended. The optical pyrometers have not given 
satisfaction on account of the surface of the molten metal. 

Ha (28) 

Temperature Regulators for Metallurgical Furnaces (Ueber 
Temperaturregler an metallurgischen Ofen). F. Korrer & 
G. Scuerets. Siemens-Zeitschrift, Vol. 11, Oct. 1931, pages 448-453. 

Describes the electrical connections of a temperature 
regulator for blast-furnaces, annealing furnaces, and pusher 
type furnaces. Ha (28) 


The Remote Measuring Equipment of the Friedrich Alfred 
Plant at Rheinhausen (Die Fernmessanlage der Friedrich- 
Alfred-Hiitte zu Rheinhausen). J. Wirttic. Stahl und Eisen, Vol. 
51, Sept. 17, 1931, pages 1161-1164. 

The paper gives a detailed, illustrated description of all 
equipment controlling the energy of the plant mentioned 
above. The remote measuring equipment is centralized in 
3 places and composed of a central measuring station for 
gas, air and compressed air, a station for controlling the 
biast furnaces and stoves and one station for the water 
plant. GN (28) 

Automatic Control of Open-Hearth Furnaces. W. TRINKs. 
Mining & Metallurgy, Vol. 12, Aug. 1931, pages 360-364. 

The automatic control of combustion air, of maintenance 
of proper pressure in the furnace, of temperature and the 
means for doing it are discussed. It is noted that automatic 
control is usually more efficient and more cheaply done 
than regulation by hand. Ha (28) 

Temperature Measurements in the Foundry (Wiirmetech- 
nische Messungen in der Metallgiesserei). W. WINKHAUS. Gies- 
seres mit Geissererv-Zeitung, Vol. 18, Mar. 13, 1931, pages 227-229. 

The article deals, in a general way, with the influence on 
the quality of the product of temperature in drying, melting 
and pouring, and points out the importance of measuring 
instruments in the production of sound castings. Super- 
vision of temperatures by recording instruments and of 
consumption of fuel oil with counters, immersion pyrometers 
with large scales for melting and automatic recording in- 
struments are briefly discussed and explained. Ha (28) 

The Use of Thermo-Couples at High Temperature (Ueber 
die Verwendung von Thermoelementen in hohen Tempera- 
turen). A. ScuuLze. Zeitschrift Verein deutscher Ingenieure, Vol. 75, 
June 6, 1931, pages 731-733. 

A few recent thermo-couples are described of which the 
Heraeus couple “32/40” consists of an alloy of gold, pallad- 
ium and some platinum against a platinum alloy and has, 
over a range of from 0° to 1200° C. a considerably higher 
(about 5 times) EMF than the Le Chatelier element of plati- 
num-platinum-rhodium, but its proportionality is poor. An- 
other couple of nickel-nickelsteel can be used up to 1100° 
Cc. and one of nickel-carbon up to 1200°; the EMF of both 
is about half of the constantan-iron couple which, however, 
is good only up to 900° C. For very high temperature above 
the melting point of platinum a couple of pure tungsten 
and 75% W with 25% Mo has been made which is good for 
3000° C.; this couple, however, reverses its direction of EMF 
at about 1200° C. At 500 to 700 volts it has 1.0 mV and at 
3000°—6 mV. Ha (28) 

Cycle Control for Heat Treating Furnaces. L. B. CRossMAN. 
Fuels & Furnaces, Vol, 8, Nov. 1930, pages 1551-1552. 

A description of the construction and operation of a 
program control as applied to gas-fired heat treating fur- 
naces. Ha (28) 

Contact Pyrometers (Anlege-Pyrometer). W. CLaus. Zeit- 
schrift fiir Metalikunde, Vol. 23, Apr. 1931, pages 120-123. 

It is important to determine the temperature of cast 
ingots prior to forging in order that the ingot may be 
worked at the most favorable temperature. Portable thermo- 
electric pyrometers for the determination of surface tem- 
peratures for this purpose are described, and the principles 
of their operation discussed. RFM (28) 

Photoelectric Tube Pyrometer Controls High Furnace 
Temperatures. Steel, Vol. 89, Nov. 1931, page 36. 

In the past it has been difficult to read the high furnace 
temperatures required in special furnaces used for indus- 
trial and laboratory purposes, and it has been difficult to 
control these furnaces or maintain a set temperature over 
a period of time. At the annual meeting of the American 
Chemical Society in Buffalo, in August, Dr. L. R. Koller 
(General Electric Co.) announced a solution for the problem 
in using the photoelectric tube to measure the visual energy 
radiated by the hot body and, thereby, its temperature. The 
photoelectric tube, with a suitable optical system, looks 
at the furnace wall, or some object in the furnace, The cur- 
rent in the tube depends on the amount of light falling on 
it and, accordingly, varies with the brightness of the sur- 
face observed. Temperatures as low as 1000° C. can be 
measured and there is no upper limit. The apparatus is 
equipped with the necessary amplifier tube, calibrated re- 
corder and mounting stand. WAT (28) 

An Air-Thermostat for Corrosion Research. U. R. Evans. 
Journal Society Chemical Industry, Vol. 50, Jan. 23, 1931, pages 
66-67. 

The principal features of an air-thermostat for corrosion 
research, details of which are given, are: double walls 
properly lagged betweén which, after passing through the 
main chamber, air is forced by a fan; windows placed where 
the experiment can be observed without disturbance. Pro- 
vision is made for heating or cooling the air. A rotating 
horizontal shaft attached to a slow motion electric motor on 
the outside is provided for stirring purposes. VVK (28) 
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EFFECT OF TEMPERATURE ON METALS & ALLOYS (29) 


The abstracts appearing in this section are prepared in codpera- 
tion with the Joint High Temperature Committee of A.S.M.E. and 
A.S.T.M. 


Properties of Steel at High Temperatures. R. WiitLtows & F., 
C. Tuompson. Metallurgia, Vol. 4, Aug. 1931, pages 109-112. 

Experiments were devised to determine whether or not 
a prolonged stress at elevated temperature affected the 
properties of steel at room temperature. 2 samples of C steel 
wire were used, containing 0.39% and 0.15% C respectively. 
Samples were maintained under a tensile stress at 100°, 
200°, 300°, 400° and 500° C. for approximately 5 months. One 
sample was not loaded, another was loaded % of its tensile 
strength at room temperature and another at %. Samples 
held at 400° and 500° C. could not be loaded at such a high 
stress. Incidentally some creep values were obtained for the 
highest temperature. After testing at room temperature no 
effects of the stresses at élevated temperatures could be 
detected with the possible exception of the effects obtained 
at 500° C. Samples held at 300° C., including an unstressed 
specimen showed slight suggestions of embrittlement. It 
was concluded that definite embrittlement, which has been 
observed in practice must be due to some cause such as 
definite overstressing, vibrational fatigue, or possibly chemi- 
cal attack. Contains 3 references. JLG (29) 

Tempering Stability and Hardness at Elevated Tempera- 
ture of High Speed Steel (Anlassbestindigkeit und Warm- 
hirte von Schnelidrehstahl). F. Rapatz & H. Kaien. Stahl und 
Eisen, Vol. 51, Oct. 29, 1931, pages 1339-1340. 

The authors determined the decrease of hardness with 
increasing drawing temperature and the hardness at ele- 
vated temperatures of various high speed steels containing 
variable contents of Co, W, Mo and V anda Cr content of 
4.00- 4.60%. The results show that high alloy high speed 
steels have a better tempering stability than low alloy high 
speed steels. Whereas high alloy steels can be subjected to 
600° C. for 15 hrs. without showing a remarkable disintegra- 
tion of martensite, the low alloy steels show a disintegra- 
tion even after 1.5 hrs. The hardness of elevated tempera- 
ture of high alloy steels is also much higher than that of 
low alloy steels. This is observed even at those temperatures 
at which martensite is still stable for longer times, i.e., 
below 550°-600° C. These 2 properties, a greater hardness 
at elevated temperatures and a better stability during tem- 
pering, bring about the better qualities of high alloy high 
speed steel in comparison with low alloy high speed steel. 

GN (29) 
nee Creep. Engineer, Vol. 151, May 8, 1931, page 
o . 

A letter by H. A. Humphrey of the Imperial Chemical 
Industries, Ltd., submitting a formula worked out by A. G. 
Hinton of the same firm. Proposed formula expresses the re- 
lation between stress and log creep strain. Following formu- 
la agrees closely with experimental results obtained: 


(p—a)8 


(b—p)?2 
C—creep (strain/unit time), p=—tensile stress, k, a, b are 
constants depending upon temperature. The constants have 
been determined for Ni-Cr, Cr-V, and a stainless steel at 
800° C., 400° C., 500° C. and 600° C. and duralumin at 150° C. 
Figures are given showing points which were worked out 
experimentally and curves representing the above proposed 
formula. LFM (29) 


Ferrous Materials to Resist High Temperatures. James A. 
Lee. Chemical & Metallurgical Engineering, Vol. 37, Sept. 1930, 
pages 587-588. 

Summary of recent developments. MS (29) 


The Red Shortness of Steel by Metals (Der Rotbruch des 
Stahles durch Metalle). H. Scuotrxy, K. Scuicutet & R. Store. 
Archiv fiir Eisenhuttenwesen, Vol. 4, May 1931, pages 541-547; 
Stahl und Eisen, Vol. 51, June 18, 1931, pages 769-770. 

Appeared in Krupp’sche Monatshefte, Vol. 12, May 1931. See 
Metals & Alloys, Vol. 2, Sept. 1931, page 193. GN (29) 


The Characteristics of Deformation of Steel under Con- 
stant Load at Elevated Temperatures. G. R. Bropuy (General 
Electric Co.). American Society for Steel Treating, a No. 4, 
1931; Metal Progress, Vol. 20, Aug. 1931, pages 54-57. 

Paper presented and discussed before the Boston Conven- 
tion of the Society in Sept. 1931. As result of the study of 
the deformation of steels under increasing loads and con- 
stant loads over a wide range of temperatures, 3 types of 
steel are recognized, (1) those which show more or less 
sudden yields above the proportional limit from room tem- 
perature up to some elevated temperature, above which the 
yielding bece::es smooth; (2) steels which show smooth 
load-deformation curves at room temperature and at higher 
temperature but at intermediate temperatures stepped 
curves; (3) steels which show smooth curves at all tempera- 
tures. The influence of heat treatment on these diagrams 
and of heat treatment and pre-straining on time deforma- 
tion curves are discussed. The idea is presented that “creep” 
is a strain hysteresis which may be mathematically pre- 
dicted for long periods from tests conducted for shorter 
times. WLC (29) 

The Influence of High Pressure Superheated Steam upon 
the Structure and Properties of Various Materials for Cuon- 
struction of Engines. Y. Fusi. Kinzoku no Kenkyu, Japan, Sept. 
1931, pages 498-534. 

18 kinds of steels and 3 kinds of Cu alloys, which at pres- 
ent are commonly used in the main parts of steam engines, 
were exposed in running steam of 35 kg/cm,2 at 400° C. as 
in the actual case and the change of their structure and 
several properties were studied. Tensile strength, hardness, 
impact, fatigue and creep tests were also made at such high 
temperatures as 20°, 200°, 300°, 400° and 500° C. and com- 
pared with the results of the running steam tests. From 
the results, it is concluded that various steels tested are fit 
for the use in high temperature up to 400° C., though Cu 
alloys are not available above 200° C. KT (29) 














Electric Furnace for High Temperature Tensile Tests 
(Elektrischer Ofen fiir Warmzerreissversuche). O. BECKMANN. 
Metallwirtschaft, Vol. 10, Sept. 11, 1931, pages 725-726. 
Description of construction details of an electric furnace 
which is attached to a testing machine, in which test pieces 
were heated for the determination of yield point and long 
time tensile tests of metals. The temperature is regulated by 
means of a rheostat between 100° and 1000° C. and ae- 
termined by a thermocouple and millivoltmeter. A mirror 
device for measurement of elongation is part of the equip- 
ment. In the long time tests, the load was held constant by 
means of an Amsler constant pressure apparatus. This con- 
sists of an adjustable exhaust valve which works in connec- 
tion with the hydraulic pressure pump. CEM (29) 


The Temperature Relations in the Plasticity of Crystals 
(Ueber die Temperaturabhingigkeit der Kristallplastizitit). 
W. Boas & E. Scumip. Mitteilungen der deutschen Materialpriifung- 
sanstalten, Sonderheft 13, 1930, pages 103-109; Zeitschrift fir 
Physik, Vol. 61, May 7, 1930, page 767. 

A study of single crystals of known orientation of Cd 
from 20° absolute and of Zn from 85° absolute to the melting 
points. The influence of the rate of loading on the hardening 
curve at very low and very high temperatures is small. 
Curves of the observed data are given. The orientation in a 
Cd single crystal is not dependent on the work exerted in 
producing the gliding of the basal plane. This work is a 
constant (about 9 joules/cm2) at all temperatures. Zn single 
crystals stretched at 100°-200° C. show transverse markings 
which may perhaps be due to a tearing of the — a 

TG (29) 


Some Considerations Affecting the Future Development of 
the Steam Cycle. K. Baumann. Proceedings of the Institution of 
Mechanical Engineers, No. 5, 1930, pages 1305-1396. 

Includes discussion. Factors affecting and limiting the 
use of high temperatures and pressures are discussed, among 
which the creep properties of steels are important. Curves 
are given comparing the rate of creep in ins./in./hr. for 
0.15% C carbon steel and for a Cr-Ni-Mo steel of 0.30% C, 
2.50% Ni, 0.60% Cr, 0.60% Mo, 0.60% Mn, oil hardened and 
tempered to a room temperature strength of 135,000 lbs./in.2. 
These curves show the following relation: 


Load in lbs./in.2 for creep rate shown 


Tempera- 10-8 in/in./hr. 10-5 in/in./hr. 
ture® F. Carbon Ni-Cr-Mo Carbon Ni-Cr-Mo 
750 6,500 22,500 21,000 67,000 
800 5,000 15,500 16,500 56,000 
900 2,500 5,500 9,500 33,000 
1,000 1,500 2,500 4,500 11,000 


These are based on creep tests, but, particularly at the 
lower rates of creep, “they should be regarded only as an 
intelligent anticipation of the creep properties.’ Creep curves 
it 400° C. (750° F.) are shown for 9.40% normalized C. steel 
loaded at 9,000 lbs./in.2 and for Armco iron at 6,700 lbs./in.2 


The following data are taken from these curves: 


0.40% C Armco 

Initial extension, inches 0.00028 0.00026 
ixtension at 250 hrs. 0.00038 0.00052 
“ ” 750 hrs. 0.00044 0.00057 

“9 ” 1500 hrs. 0.00047 0.00063 

a ” 2500 hrs. 0.00049 0.00067 


Neither curve shows marked diminution of rate in the 
last 1,000 hrs. of the test. Important differences in rate of 
creep at 550° C. (1025° F.) are stated to have been found in 
Ni-Cr-Mo steels of apparently similar composition and heat- 
treatment and investigation was necessary to determine the 
thermal treatment for best creep resistance at this tempera- 
ture, as details of the differences or of the heat-treatments 
are given. 

Comment is made on the fact that the data from older in- 

estigations, such as those of Lea, tend to give values for 
apparently allowable loads that are really unsafe. Later, 
more refined, tests doubtless give more nearly true values. 
‘rom the point of view of the designer of steam plants, con- 
siderable creep occurs at loads only 25% of those Lea desig- 
nated as creep limits. Engineering factors concerning the 
permissible distortion of bolts and piping are considered in 
detail. In discussion, page 1375, H. E. Geer suggested that a 
material was needed which would provide ductility equal to 
that of mild steel at ordinary temperature but which will 
stand higher stresses up to 1100° F. and avoid the tendency 
toward brittleness and intercrystalline break-down which 
occurs with high Cr alloys. It appears that judicious addi- 
tion of Mo and Cu might have the desired effect. Such a ma- 
terial has recently been brought out by a British steel- 
maker with which at 400° C. (750° F.) the creep stress is 
twice, and at 500° C. (930° F.), 3 times that of mild C steel. 
It is thought that this will make possible higher super 
heater temperatures, use of thinner tubing and consequent 
reduction of temperature stresses, beside avoiding danger 
of internal sealing. Baumann gives permissible creep rates 
in ins./in./hr. as 10-9 for turbine disks pressed on shafts, 10-8 
for bolted flanges and turbine cylinders, 10-7 for steam pip- 
ing, welded joints and boiler tubes, and 10-6 for super heater 


tubes. HwWG (29) 
ee Resisting Steels. Nickel Bulletin, Vol. 4, Nov. 1931, pages 


Heat-resisting Ni-Cr steels, Ni 10-30% and in some cases 
as high as 60%, and Cr from 7-35%, are now available in all 
the usual forms. Mechanical properties of a number of types 
are given for room temperature. The “creep stress’ is at 
present not definite. This is partly due to the fact that it 
has not been possible to explore all the various compositions, 
and also to the difference of opinion which still exists as to 
how the “creep limit” should be defined. Thus, while the re- 
sults of one investigator are comparable, they are not neces- 
Sarily interchangeable with those obtained by others. Re- 
sults obtained by Hadfield, Pilling and Worthington, Hen- 
shaw, Bodmer, Aitchison, and others don the physical prop- 
erties at temperatures from 20°-1000° C., of a number of 
Ni-Cr heat-resisting steels are given. Some of the numerous 
uses and applications of heat-resisting steels are enumer- 
ated and illustrated. WAT (29) 
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HARDNESS TESTERS 


The 
DUROSKOP 


You just set it against the test piece, press a 
button, and the Duroskop tells you how hard the 
material is. Simple, isn't it? This pocket-size in- 
strument weighs only 13 ounces, but it gives 
consistent readings on almost any material you 
may want to test. 





Ask for a copy of pamphlet No. H-I which 
will give you more information on the use of this 
instrument and its companion—the Dwarf Brineli 
Press. 


THE R. Y. FERNER COMPANY | 


1131 Investment Bldg. Washington, D. C. 























— Creep Stresses. Metallurgist, Dec. 1930, pages 178- 


The intensified demand of present day engineering practice 
for metals and alloys that will withstand high temperatures 
and pressures has placed before the engineer the problem of 
determining these properties sufficiently accurately that 
they can be used as bases for design without the introduc- 
tion of an unnecessarily large safety factor. The difficulty 
is that, while the investigation of the behavior of materials 
over a long period of time is necessarily a slow process, the 
engineer is faced with the problems of the moment and can- 
not wait for the results of extensive research. The conse- 
quence has been a demand for quick approximate methods 
of determining the “creep stress” of a given steel at various 
temperatures, and several short cuts of this kind have been 
devised. It is questionable, however, whether the results of 
these short methods are sufficiently reliable for them to be 
used with confidence for design purposes. For relative pur- 
poses, the comparison of one steel with another, fairly safe 
conclusions can be drawn but for purposes of design, where 
the creep properties must be accurately known, the prob- 
lem becomes more difficult and complicated. Such factors 
as the possible effects of gradual rearrangements of internal 
structure — recrystallization, spheroidizing, etc. — which 
scarcely come into play in a short time test, may make all 
the difference in the service life of the material. Cases are 
known, in fact, in which a material has apparently settled 
down to a steady and very low rate of creep—possibly even 
so low as to be practically negligible—and yet, after a cer- 
tain lapse of time, the rate of flow has increased and rupture 
has occurred. There would seem to be 2 directions in whicha 
solution of this problem can be reached. The first is an im- 
mediate and practical process, leading only to a tentative 
and temporary result. The engineer must determine, as far 
as present data will permit, the true creep stress (if such 
a thing exists), of his materials, increase his factor of 
safety where forward steps in design are taken and then 
carefully watch his structures to determine what actually 
happens. The second method of approaching a solution of 
the high-temperature problem lies along the road of re- 
search, and especially of fundamental research. The ques- 
tion has been raised whether there is a true “limiting 
creep stress” at high temperatures, or even at the tempera- 
ture of the air. In regard to the latter point, both laboratory 
tests and engineering experience go to show that if materi- 
als “creep” under prolonged loading at low and moderate 
temperatures, the rate of creep is negligible for practical 
purposes and need not be taken into account, so far as steel 
and the harder metals are concerned, in questions of design. 
At higher temperatures and in the softer metals the state 
of affairs may be different and we are in urgent need of 
further knowledge. It may even be found that the structural 
condition of a material, determining not only its actual re- 
sistance to flow at any given moment during a test, but its 
stability or resistance to gradual internal changes of a dele- 
terious character, may be of very great importance. 

VVK (29) 
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Cold-Treating Dural with Solid COs; Cold-Treatment of 
Alloy Steels. American Machinist, Vol. 75, Sept. 17, 1931, pages 
439-441, 473. 

The rapid age hardening at normal temperatures occur- 
ring in alloys of the duralumin type containing both Cu 
and Mg offers practical difficulties and uncertainties; for 
instance, when rivets are used which must be heat treated 
just before being used. The method of overcoming this in- 
convenience and preventing age hardening before time, by 
keeping them at about 32° F. immediately after quenching, 
is explained in detail. The relation between hardening or 
aging and temperature was investigated closely and dia- 
grams show the changes in tensile strength as function of 
time elapsed between quenching and testing. In a similar 
way, alloy steels cold treated with liquid air show marked 
changes in hardness and physical properties. As an example, 
the following table for a steel with 17.15% Cr and 5.06% 
Ni is given: 

Quenched from 1090° C. and cold treated at—80° C. and 
drawn: 


Ultimate Elonga- Reduc- B 
Elastic tensile gation tion Machin- Brin- max- 
Limit strength in2ins. of area ability’ ell imum 
Treatment Ibs./in.2 Ibs. /in.2 Yo % r.p.m. No. H-300 
As quenched 22,500 194,500 17.0 22.6 120 277 3540 
C.T — 80° C. 72,500 231,200 8.4 9.6 88 444 9240 


Draw 400° C. 100,000 208,000 19.8 64.3 160 444 9970 
Draw 500° C. 82,500 187,200 20.6 65.8 221 387 10940 
Draw 600° C. 65,000 153,600 19.4 55.9 221 321 8270 

Appreciable increases in hardness were also obtained by 
cold treating a group of alloys containing from 24.73 to 30% 
Ni at—180° C. The method of measuring the low tempera- 
tures and of testing are described and several tables show- 
ing the results are added. Ha (29) 


Alloys for Use at High Temperatures. C. H. M. Jenkins & H. 
J. Tapsett. Parts I, Il. Foundry Trade Journal, Vol. 45, July 16, 
1931, pages 43-44; Part ILI. Foundry Trade Journal, Vol. 45, Aug. 
20, 1931, pages 120-122; Iron & Steel Industry & British Foundry- 
man, Vol. 4, Aug. 1931, pages 379-380. 

Abridgement of a paper presented before the annual meet- 
ing of the British Iron & Steel Institute dealing with Ni-Cr 
and complex Fe-Ni-Cr alloys. See Metals & Alloys, Vol. 2, Nov. 
1931, page 284. OWE-CHL (29) 

Applying Creep Stresses to Oil Still Tubes. R. S. Brown. 
Petroleum Engineer, Vol. 2, Midyear 1931, pages 137-138. 

Special considerations entering into the application of 
stresses to still tubes and tube supports. Also some sug- 
gestions on the manner in which available data should be 
used. (29) 


High Temperature Tensile Properties of Rail Steels. 
Metallurgist, Sept. 1930, pages 134-136; Oct. 1930, pages 147-149. 
A review consisting primarily of an extended abstract of 
Research Paper No. 164 by Freeman & Quick on “Tensile Prop- 
erties of Rail and Some Other Steels at Elevated Tempera- 
tures.”’ See Metals & Alloys, Vol. 1, June 1930, page 565. 
VVK (29) 
Nickel Chromium Alloys. Electrician, Vol. 107, Nov. 27, 1931, 
pages 718-720. 
Methods of manufacture and physical properties at high 
temperatures are discussed. Forging and rolling, cold work- 
ing and mechanical properties are included. WHB (29) 


Destruction of Chrome Nickel Heating Elements. Chemical 
Age, London, Vol. 23, Dec. 6, 1930, Metallurgical Section, 
pages 33-34. 

An extended abstract from a contribution of the Research 
Department of the Steatit-Magnesia A. G.., Berlin. The 
causes of the destruction of the nickel chrome and other 
resistance wires used for electrical heating is the subject 
of an extensive series of tests resulting in the following 
conclusions. “The well known burning out of heating ele- 
ments, a frequent source of trouble, is caused by the wire. 
Heating wires must obviously be treated much more care- 
fully and considerately than is generally the case. The 
colored deposits occurring so extensively without the chemi- 
cal or electrolytic coOperation of the ceramic material serve 
as a proof that overheating has taken place. When it is a 
question of the supply of radiating heat, a glowing tempera- 
ture of 900° F. should be sufficient, and resistance wires 
and strips heated to much lower temperatures should be 
employed where only low temperature heating is required. 
If an are occurs on the burning out of the heating wire, the 
ceramic element is also injured by the action of the oxides. 
The actual conductivity at high temperature of the ceramic 
material has much less importance than has hitherto been 
assumed.” VVK (29) 

Keeping Duralumin Rivets Workable in Dry Ice. E. P. DEAN 
(Boeing Airplane Co.). Metals & Alloys, Vol. 2, Sept. 1931, page 
165. 

The forming properties of quenched duralumin rivets re- 
main satisfactory for only very short times at room tem- 
peratures due to ageing; this has led to the method described 
of keeping them in boxes refrigerated by dry ice until they 
are used. WLC (29) 


Quick Method of Determining Creep Strength. /ron & Coal 
Trades Review, Vol. 123, Nov. 27, 1931, page 831. 

The creep limit is the maximum load which a material 
will stand at any given temperature under which the initial 
stretch gradually comes to an end. The determination of 
this limit requires a very long time. Pomp and Enders 
propose a practical method for quickly determining the creep 
resistance of steels. Short-time tensile tests are first made 
to determine the stresses which give permanent elongations 
of 0.01, 0.1 and 0.2%, respectively. Then the test pieces are 
subjected to steady loads corresponding to these stresses; 
the average rate of extension/hr. between the fifth and tenth 
hrs. is plotted for each of these loads. From the curve so 
obtained, the stress to give the specified extension of 0.003% 
/hr. during this period can be obtained. For more definite 
information, the tests should be extended another 40 hrs. 
with this stress under which the average extension between 
the 25th and 35th hrs. should not exceed 0.0015%. The results 
so obtained agreed very well with those of long-time tests 
extending over 2400 hrs. at from 300° to 500° C. Ha (29) 
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REDUCTION METALLURGY (31) 


A Study of the Reducing Sintering of Powdered Iron Ores, 
G. Yamapva. Proceedings World Engineering Congress, Tokyo, 1929, 
Vol. 33, published 1931, Mininy & Meialiurgy, Part 1, pages 497- 
531. 

In English. Includes discussion, Various fuels were used 
for the sintering of a magnetite of 61.6% Fe, 14% SiOe, with 
over 90% of the ore passing 150 mesh. The study also in- 
cluded examination of Bethlehem Steel Co., Greenawalt, and 
Swedish Greenawalt sinters, Manchurian Dwight & Lloyd 
Sinter, Manchurian Groendal briquets and commercial Jap- 
anese nodulized material. Analyses, strength, porosity, mag- 
netic analysis and microstructure are given. The Japanese 
maghetite concentrate does not sinter well in an oxidizing 
atmosphere at 1350° C., but with 3 to 5% flue dust, anthra- 
cite or coke breeze, it sinters under 1150° C. through for- 
mation of the eutectic of ferrous oxide and ferrous ortho- 
silicate. In discussion, E. Brauns expressed preference for 
coke breeze over anthracite. HWG (31) 

Some Features of Lead Blast-Furnace Operations at the 
Works of the Broken Hill Associated Smelters Proprietary, 
Limited, Port Pirie, S.A. O. H. Woopwarp. Bulletin, Institute of 
Mining & Metallurgy, No. 321, June 1931, 27 pages; No. 326, 
Nov. 1931, 11 pages; Proceedings Australasian Institute Mining & 
Metallurgy, June 30, 1931, pages 57-86. 

ZnO in the charge to the Pb blast furnace is the chief 
factor in the formation of shaft accretions, which upset the 
smooth operation of the furnace. When smelting such a 
charge the maintenance of a good smelting rate is essential. 
This is largely dependent upon the relationship between 
porosity and general average size of coke pieces. Coke must 
reach the tuyere zone; excessive accumulations of coke 
above the tuyeres lead to an intensely reducing atmosphere 
and high temperature at the tuyeres which causes Zn to 
distil from this zone and condense in the upper portion of 
the shaft. As coke accumulation continues the furnace slows 
up, the heat is driven further up the shaft, cementing ac- 
tion by ZnO is accentuated and the column ceases to sink. 
High CaO + high ZnO is undesirable and high FeO + MnO is 
desirable. To give good operation at Port Pirie the slag 
should show (ZnO x CaO)/(FeO + MnO) = less than 8.0 
when SiOQe is about 20%, 9.0 to 9.5 with SiOe about 22% and 
7.0 to 7.5 with SiOe about 18%. When the tapping interval 
was 5 to 10 minutes, Pb in the slag was 2.26%; 10-20 minutes, 
Pb 1.93 %; 20-30 minutes, Pb 1.6%; more than 30 minutes, 
Pb 1.51%. The longer interval was possible only through 
raising the tuyeres. This also eliminated deep-seated accre- 
tions and prevented accumulation of coke above tuyeres. 

AHE (31) 

Statistical Analysis of Blast-Furnace Data. Ricuarp S. 
McCarrery & Ronatp G. StepHeENnsoN. Rolling Mill Journal, Vol. 5, 
Mar. 1931, page 170. 

A study of the effect of variation of slag composition on 
coke consumption, daily tonnage of pig iron, and S elimina- 
tion. Abstract of a paper presented at the New York Meet- 
ing of the American Institute of Mining and Metallurgical 
Engineers, week of Feb. 16. See Metals & Alloys, Vol. 2, Apr. 
1931, page 91. JN (31) 

Blast Furnace Losses of Carbon by Solution and by Direct 
Reduction (Le perdite di carbonio per soluzione e per ridu- 
zione diretta nella loro importanza assoluta e comparativa). 
G. V. D. Miranvota, Congres International des Mines, de la Métal- 
lurgie et de laiGéologie appliquée, Section de Métallurgie, 6th session 
Liege, June 1930, pages 87-93. 

Discussion of the physical chemistry involved. 2 figures 
are given showing equilibria. HWG (31) 

Sponge Iron Low in Impurities by Ekcland’s Process. Cor- 
respondence from E. Oruman, Stockholm, Sweden. Metal Progress, 
Vol. 20, Oct. 1931, pages 89-90. 

Reduction of ore with producer gas to sponge iron of high 
purity is described. WLC (31) 

Hot Blast Furnace Problems. Wm. McConnacuie. Blast Fur- 
nace & Steel Plant, Vol. 18, Dec. 1930, pages 1827-1828. 

A study of the removal of the O from the ore and the part 
played by the gases produced in combustion. Ha (31) 

The Impertance of the Cyanides in Iron Smelting. W. Mc- 
Connacuie. Tron & Steel Industry & British Foundryman,. Vol. 4, 
Sept. 1931, pages 396-398. 

Utilizing data of former investigators, the author deduced 
that cyanides are formed below the tuyere level in the blast 
furnace in amounts equal to at least 200 lbs./ton pig iron 
produced. Since 200 lbs. KCN will remove the O from the Fe 
in about 300 lbs. pig iron, its presence is of great importance 
in the furnace. CHL (31) 

Carbon in the Blast-Furnace Well. Wm. McConnacute. Blast 
Furnace & Steel Plant, Vol. 18, Oct. 1930, pages 1629-1630. 

From available data on the role of C in the different parts 
of the blast furnace, some conclusions are drawn with re- 
gard to the heat requirements of the furnace; this field is 
not yet sufficiently elucidated. Ha (31) 

Method for Computing a Blast Furnace Charge (En Bes- 
kickningsberiikningometod). Arvip JOHANNSEN. Jernkontorets 
Annaler, Vol. 115, May 1931, pages 230-236. 

The principle of the calculation, which is used for the stu- 
dents in Royal Polytechnical College (Sweden), is to de- 
termine for each ore its excess or deficiency of pure CaCO; 
for the formation of slag of a given silicate content. The 
necessary lime and silica is then computed from these 
values. The advantage of the relatively simple method is its 
rapid application in daily practice. HCD (31) 

The Blowing-In of Blast Furnace Dust into Blast Furnaces 
according to the Heskamp Method (Das Einblasen von Gicht- 
staub in Hochifen nach dem Heskamp-Verfahren). R. MILpven. 
Stahl und Eisen, Vol. 51, Sept. 10, 1931, pages 1133-1135. 

According to the Heskamp method, the dust is accumu- 
lated in a vessel and blown from there into the shaft of the 
blast furnace by means of compressed blast furnace gas of 
4-6 atmospheres pressure. The proper height of the nozzles 
blowing-in the dust must be determined by experiment. In 
comparison with the sintering of blast furnace dust, the 
direct blowing-in into the furnace offers the advantage of 
a small first cost and small costs of operation. The opera- 
tion of the blast furnace is not unfavorably affected by this 
method. GN (31) 








Modern Blast Furnaces in Belgium. /Jron & Coal Trades Re- 
view, Vol. 122, Jan. 9, 1931, pages 37-39. 
A few examples of post-war construction and the details 


of design are given for units up to 1100 tons/day. Ha (31) 


The Use of Limestone in the Iron and Steel Industry. 
OutverR Bowes (U. S. Bur. of Mines). Rolling Mili Journal, Vol. 
5, Feb. 1931, pages 87-90; Mar. 1931, pages 167-170. 

The metallurgical industries use 23,000,000 tons of lime- 
stone annually. 99% of this is used in blast furnace practice 
and most of the remainder in basic open-hearth steel fur- 
naces. It requires 900 Ibs. of limestone to produce one ton of 
pig iron. The chief impurities in both limestone and iron ore 
are sand and clay. S is also encountered, either in the ore 
or in the coke. The “available carbonate” in a limestone is 
determined by chemical analysis. About one lb. of lime 
(CaO) is required to neutralize one lb. of mixed silica and 
alumina. Dolomites, which yield lime and magnesia, are 
widely used in England in place of limestone. For high 
sulphur ores, a high calcium limestone is preferable. A good 
average limestone should contain less than 0.5% S and less 
than 5% total impurities. Sizes of lumps usually range from 
4% to \&% in. In average practice, about % ton of slag is 
formed/ton of Fe. Much of this is employed in road mate- 
rial, in concrete mixes, and in the munufacture of Portland 
cement. 

Part II. The purpose of a limestone flux in the basic open- 
hearth furnace is to remove P and S. (The phosphatic slags 
obtained are used as fertilizers.) The avoidance of impurities 
in the limestone is much more important here than in blast- 
furnace practice, because of the difference in composition of 
fhe slag. Specifications are more rigid: silica must not ex- 
ceed 1% and alumina 1.5%. A high calcium content is pre- 
ferred and magnesia must not exceed 5%. The requirements 
as to particle size vary, but fines under 2 in. are usually ex- 
cluded. Dead-burned magnesite (MgCOs) and dead-burned 
dolomite (MgCOs+CaCOs) are both used for lining furnace 
bottoms, although the use of dolomite is generally confined 
to repair work. JN (31) 


Vieille-Montagne Procedure in Super-Roasting Blendes. 
(Super-grillage des blendes, procédé de la Vieille-Montagne.) 
J. DE BELLEFROID. Congrés International des Mines, de la Métallurgie 
et de la Géologie appliquée, Section de Métallurgic, 6th session, 
Liege, June 1930, pages 469-470. 

By roasting down to 0.3-0.6% S, recovery of zine from 
blende is increased 4 to 5%. The super-roasted material is 
10 to 20% more dense, hence more can be charged at once 
ind production thus increased. HWG (31) 


jconomical Aspects of the 1000-Ton Blast Furnace. H. A. 
et ay Blast Furnace & Steel Plant, Vol. 19, Jan. 1931, pages 
89-91, 98. 

From a study of present conditions, the author concludes 
that, with certain improvements which he discusses, the 
1000-ton furnace will be able to combine large production 
rith economical operation which may even lead to larger 
sutputs. Such furnaces of larger capacity will, however, be 
nstalled only in conjunction with smaller units in order to 
preserve a good flexibility of the plant necessary for times 
if reduced demand. Ha (31) 


Manganiferous Iron Ores and Their Influence on the Pro- 
duction ef Iron and Steel in Australia. Chemical Enginecring & 
lining Review, Vol. 23, July 6, 1931, pages 381-382. 

Australian iron ores consist of high-grade hematite with 
some of the ore richer in Mn. These ores are easily graded 
eparately, making it easy to maintain regular supplies of 
manganiferous iron ores for use as charged ore in the steel 
plant. The advantages of high-manganese iron ore charges 
re indicated. WHB (31) 


The Rotary Process of Extracting Metals. E. Gossow. Engi- 
cering Progress, Vol. 12, Jan. 1931, pages 20-21. 

A “rotary” process of extracting metal economically from 
\w grade ores is described. It is especially suitable for Zn. 
The raw material is continually fed, mixed with proper ad- 
ditions, fuel, etc., into the rotary kiln. Reduction and oxida- 
tion of the Zn may be made so as to coincide, as to time 
and space, so that both processes take place as a single 
thermic event. Installation and operation of a plant are de- 
scribed. Ha (31) 


Mining Arsenical Ore in Sweden. Oscar FALKMAN, Engineer, 
Vol. 152, July 24, 1931, page 96. 

Translated from Skandinaviska Kreditaktiecbolaget. Describes 
smelting plant started at ROnnskar in 1928. The ore is ob- 
tained from a deposit at Boliden discovered by electrical 
prospecting in 1925. The ore is a mixture of arsenical and 
iron pyrites containing Cu and Au. The Cu content averages 
2% and the As 10%. Due to the high content of As, the 
usual smelting method is modified. The ore is crushed and 
goes to mechanical roasters for the removal of the As. 
Gases from the roasters are cooled to the point at which 
\s condenses. Part of the As is settled out and the re- 
mainder is recovered in electrical precipitators. As is now 
being used for preservation of timber and of concrete con- 
structions. LFM (31) 


Economies in Blast-Furnace Operation. J. P. Dovett. Blast 
Furnace & Steel Plant, Vol. 19, Jan. 1931, pages 118-120. 

The article enumerates and explains some of the funda- 
mentals on which successful practice is dependent such as 
hot blast, distribution of gases, preparation of raw ma- 
terials. Ha (31) 


Rationale of Dry Blast in Iron Smelting. W. McConnacntr. 
Iron & Steel Industry & British Foundryman, Vol. 4, Apr. 1931, 
pages 223-225. 

Dry blast requires less fuel than is necessary with ordi- 
nary blast. The hypothesis advanced by J. E. Johnson, Jr. 
to account for fuel economy is far from satisfactory. The 
author believes that a possible difference in temperature ex- 
plains the economy in fuel reported. The temperature in the 
upper part of the furnace run on dry blast is lower than 
when ordinary hot blast is used and, therefore, a greater 
amount of C is deposited in this region. With favorable tem- 
perature conditions, sufficient C is deposited from the CO 
of the gas to directly reduce the ore. This will make for 
economy in fuel. CHL (31) 





NON-METALLIC COATINGS FOR METALS & ALLOYS (32) 


Special Lining of Pipe Insures the Retention of Carrying 
Capacity of Cast Iron Mains. ALEXANDER Potter. Water Works 
Engineering, Vol. 84, Nov. 4, 1931, pages 1545-1546, 1567. 

The economic life of cast iron mains must be based, not 
on the long life of the pipe, but upon the value of the carry- 
ing capacity of the pipe, assumed for the economic design 
period. By providing for a greater maintained carrying 
capacity through the use of interior lining throughout the 
system, it is possible to use pipes of smaller diameters and 
thus lessen the cost. Pipes centrifugally cast or spun with 
a bituminous lining have given excellent service with sav- 
ings in the distribution system. The bituminous enamel is 
a solid material manufactured from a purified coal tar base 
and other ingredients, such as gums and fillers. It is melted 
to a liquid consistency and applied at a temperature of 
400° F. to 415° F. The material sets in less than one minute. 

CBJ (32) 


Explosions in Drying Ovens; Spontaneous Ignition of 
Vapors of Solvents (Explosionen in Lacktrocknungsdfen; 
Selbstentziingung von LOsungsmitteldimpfen). Freitac. Ober- 
flichentechnik, Vol. 8, Oct. 20, 1931, page 217. 

The solvents for varnishes, lacquers, paints, etc., used in 
the metal industry are often the cause of explosions in the 
drying ovens because of the evaporation of the solvents and 
their coming into contact with the over-heated metals of 
the oven, itself. The ignition temperatures vary according 
to whether the vapors come in contact with metal or with 
glass. For the following frequently used solvents, the re- 
spective inflammation points are: 

Solvent 


With Glass With Steel 


Acetoa 633° C. 649° C, 
Benzol 580° C, 649° C, 
Butylalcohol 356° C 349° C. 
Ethylether ise <. 193° C. 
Alcohol 421° C, 392° C. 
Methanol (Methylalcohol) 475° C. 474° C. 
Isopropylalcohol 457° C. 634° C. 
Oil of turpentine 252° C. 262° C. 
Toluol 563° C. 


” ‘Ba (32) 


Paint Coatings on Ships (Betrachtungen tiber Schiffsan- 
strich). M. Racc. Korrosion und Metallschutz, Vol. 7, July 1931, 
pages 158-163. 

The 2 problems involved in paint-coatings for maritime 
uses below the water-level are stressed: (1) rust protection, 
(2) anti-fouling means. An exhaustive information of the 
author’s experience gained over a long period of years is 
given and refers to laboratory tests as well as to observa- 
tions under actual service conditions. The numerous poisons 
applied and their usually negative effect are discussed. The 
nature of the various organisms found at the ship’s bottom 
are considered at length. The author arrives at the con- 
clusion that the inorganic Cu and Hg-compounds which have 
long been utilized could not yet be advantageously sub- 
stituted in spite of the fact that the pre-war price of the 
latter increased 50% and 300%, respectively. The paper was 
presented at the General Meeting of the Reichsausschuss 
fiir Metallschutz, Kiel, 1930. EF (32) 


Paint Sections and Surface Protection by Painting (Farb- 
querschnitte und Oberfliichenschutz durch Anstriche). M. 
Witimer. Oberflichentechnik, Vol. 8, Aug. 4, 1931, pages 161-163. 

In order to discover the constitution of a coat of paint, 
a section is made through the whole layer of filler, ground 
color and top layer. This section is examined under the 
microscope. These investigations have shown that the sur- 
face of a good lacquer or varnish must be able to show a 
thin, clear film with a high polish. Nitro-lacs, especially, 
possess this quality; if it is destroyed by weather influences, 
they can again be polished with a suitable polishing agent. 
The thickness of the coat of paint, alone, does not assure 
its good quality. Several photographs illustrate ere 

a (32) 


What Should a Foundry Man Know of Enameling of Cast 
Iron (Was muss ein Giessereifachmann von der Gussemail- 
lierung wissen)? Jon. Wuisser. Giesserei mit Giesserei-Zeitung, 
Vol. 18, Aug. 28, 1931, pages 686-688. 

The author describes the preparation and application of 
the enamel and the treatment of castings for obtaining a 
perfect enamel coatihfg. He also discusses the possibilities of 
failures and their causes and elimination. The expansion 
coefficient is of great importance; it should be, as nearly as 
possible, the same for the cast iron and the enamel. A good 
composition for cast iron which is to be enamelled is given 
as containing up to 3.5% C, 2.2-2.5% Si, 0.5-0.9% P, 0.6-0.9% 
Mn and not more than 0.1% S. The design of a piece also 
has an influence since greatly varying sections prevent uni- 
form melting of the enamels. Ha (32) 


Enameling Mechanized on Counter-Flow Principle. W. 0. 
Owen (Surface Combustion Corp.). Jron Age, Vol. 128, July 2, 
1931, pages 16-17, 53-54. 

Describes installation at the plant of the Peerless Enamel 
Products Co., Belleville, Ill. The plant operates on a mass 
production basis. The layout involves duplicate runs through 
the furnace with heat interchange between cold incoming 
and hot outgoing parts. Heat is saved and handling is fa- 
cilitated by the arrangement of furnace dryers, dip tanks 
and spray booths. VSP (32) 


Decorating the Surfaces of Precious Metals with Enamel. 
J. W. Worre. Metal Cleaning & Finishing, Vol. 2, Nov. 1930, pages 
881-984. 

Outline of the history and application of decorative 
enamels. Au is the best metal for this purpose. The purer 
the Au, the less are the chances of failure of the enamel. 
Presence of an oxidizable element such as Ag or Cu is likely 
to lead to reactions between the enamel and these metals. 
Transparent, translucent, opaque enamels are the types 
used. Hard enamels are preferable although more difficult 
of treatment. Gives formulas for producing various colors. 

MS (32) 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


In this department we each month list the catalogs and 
other printed matter issued by manufacturers. Unless 
otherwise noted, any of the items listed may be secured 
free upon application to the issuing firm. Manufacturers 
who have not yet sent in their printed matter are invited 
to do so. 


301 Metal Testing—Several metal testing devices are dis- 
cussed in a folder prepared by Riehle Bros. Testing Machine 
Co., Philadelphia, Pa. They are: A precision hydraulic uni- 
versal testing machine, a Vickers pyramid hardness tester, 
a Brinell tester and the Spekker steeloscope. A special book- 
let devoted to any of these machines may be procured from 
the company. 

302 Dowmetal—tThis is the name which identifies mag- 
nesium alloys developed and manufactured by the Dow 
Chemical Company, Midland, Mich., and they have recently 
sent out a small booklet which gives the properties and ap- 
plications of these alloys. 

303 Alloy Steel Castings—An attractive pamphlet pre- 
pared by the Duriron Co., Inc., Dayton, Ohio, sets forth the 
physical properties of their “Durimet’’ and “Durco Nirosta” 
together with their chemical analyses. A table of their re- 
sistance to various chemicals is included. 

304 Foundry Equipment—The February issue of “Better 
Methods,” published by Beardsley & Piper Co., Chicago, IIL, 
contains several imteresting articles and a description of 
their new “Screenarator” for screening, aerating, mixing, 
blending and piling sand. 

305 Corrosion Resisting Alloys— The Associated Alloy 
Steel Co., Inc., Cleveland, Ohio, is distributing samples of 
their “Nevastain RA,” a steel alloyed with chromium, cop- 
per and silicon which is said to have excellent corrosion 
resistance together with unusual machining, drawing and 
forming properties. 

306 Metal Cleaning—Instructions for using Yellow Label 
Annite, a special detergent for cleaning non-ferrous metals, 
have been sent out recently by the Quigley Co., Inc., New 





York. There are several brands of Annite, and the uses of, 


each of them are given in the same booklet. This company 
has also issued a leaflet describing their “Q-Seal,” a plastic 
expansive joint sealing compound for all industrial uses. 

307 Quenching—E. F. Houghton & Co., Philadelphia, Pa., 
have compiled an 80-page booklet which explains in simple 
terms the structural changes that take place as the result 
of various heat treatments. It contains over 30 charts and 
photomicrographs and presents the results of many years of 
research on the structure developed by quenching. 

308 Are Welding—A leaflet describing their simplified arc 
welder with “Unitrol Dial’ has been sent out by the Hobart 
Brothers, Troy, Ohio. Various types of the machines are 
illustrated, 

309 Burners—aA folder, punched for filing, describing in- 
dustrial burners has been issued by The C,. M. Kemp Mfg. 
Co., 405 Oliver St., Baltimore, Md. Cross section diagrams of 
their various types of burners and their fire checks are 
given. A folder discussing their carburetors is also available. 

310 Cutting Metals— Ramet (tantalum carbide) closely 
approaches the diamond in hardness, has a tensile strength 
of 250,000 lbs./in.2 and withstands shock and impact remark- 
ably well and can be ground to a fine cutting edge. The 
Fansteel Products Co., North Chicago, Ill, has issued an 
attractive leaflet describing this product which is offered 
in a wide range of styles and sizes which will be found 
adaptable to most turning operations. 

311 Strain Gage—The Tuckerman optical strain gage for 
the precise measurement of tension and compression strains 
in hot and cold metal specimens and for the testing of 
riveted joints is discussed in a pamphlet sent out by the 
American Instrument Co., Inc., Washington, D. C. 

312 Grinding—The December issue of “Grits and Grinds,” 
published by the Norton Company, Worcester, Mass., con- 
tains a description of a radial truing device, an aid in pro- 
ducing accurate work. Another interesting article in this 
issue is entitled “Mirror Finish on Rolls.” 

313 Aluminum Alloys—A most attractive 63-page book 
prepared by the Aluminum Company of America, Pitts- 
burgh, Pa., gives in concise form information concerning the 
physical and chemical properties of the aluminum alloys 
produced by them. It also contains tables showing the sizes 
of the basic commodities the company manufactures from 
these alloys. 
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technical writer, age 34. Box PA 3, Metals & 
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Joseph T. Ryerson & Son, Inc. have announced that the 
management of their St. Louis Plant has been taken over by 
Harold B. Ressler, Vice-President at Chicago. Mr. Ressler, 
who was formerly the St. Louis Plant Manager for 15 years, 
will be in direct contact with the St. Louis organization, mak- 
ing regular visits to the plant and St. Louis territory. 

In Mr. Ressler’s absence, R. B. Wilson, Manager of Sales of 
the Ryerson St. Louis Plant, will be the senior resident execu- 
tive. Mr. Wilson, has been associated with the St. Louis 
organization for over 17 years. 
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Lindeweld Process Shown 
in Motion Pictures 


The technique of the Lindeweld Process and its application 
in the construction of a 20-in. natural gas line are shown in 
full detail in a motion picture, “New Lindeweld Process for 
Pipe Line Construction,” prepared and distributed by The 
Linde Air Products Company, New York, N. Y. 











PROPERTIES OF METALS (1) 


Contact Potential Difference between Iron and Nickel and 
their Photoelectric Work Functions. G. Norris Grasoe. Physical 
teview, Vol, 38, Oct. 1931, pages 1490-1496. 

Specimens of electrolytic Fe and electrolytic Ni were out- 
gassed by tatensive heat treatment in high vacuum and the 
contact potential difference between them measured by the 
Kelvin null method. An apparatus is described by means of- 
which the photoelectric long wave limits could be deter- 
mined on the same specimens and under identical conditions 
as used for the contact potential measurements. The photo- 
electric long wave limits were determined in one case by 
using filters in the path of the light and in the second case 
by the method of plotting the photoelectric sensitivity 
curves obtained using monochromatic illumination of the 
metals. The results remained unchanged between 300 and 
750 hrs. of heating in the first case and between 400 and 
600 hrs. in the second. The equilibrium value of the contact 
potential difference was Fe-Ni = 0.21 + 0.01 volt. The photo- 
electric long wave limits determined by the second method 
were 2620 A.U. + 10A.U. for the Fe and 2500A.U.+ 10A.U. for 
the Ni. The corresponding work functions are 4.71 + 0.02 
volts for the Fe and 4.93 + 0.02 volts for the Ni. Using the 
method published by Fowler the work functions were 4.77 
volts for Fe and 5.01 volts for Ni. The difference in these 
work functions by either method is equal to the measured 
contact potential difference between the metals within the 
imits of error of the photoelectric measurements. WAT (1) 


Change of Weight of Metals under Compression, V. Some 
New Experiments in Gravitation. C. F. Brusu. Proceedings 
American Philosophy Society, Vol. 64, 1925, pages 36-50. 

Cylindrical metal test pieces machined from castings very 
slowly cooled, are fitted in a screw compression device and 
the whole is counterbalanced by a similar device suspended 
from the other arm of a carefully shielded balance. Succes- 
sive compressions are then applied to one specimen, and an 
increasing loss of weight is noted which is partly regained 
on release of pressure so long as the elastic limit of the 
material is not exceeded. For Al and some alloys the effect 
3s pronounced, the Ioss being of the order of 1 in 50,000. The 
Luthor considers that corrections for buoyancy are unneces- 
sary, since the counterpoise is accurately of the same nature 
s the apparatus being weighed. The theory that the results 
are explained by the expulsion of occluded gases is con- 
sidered untenable. Ha (1) 


Bismuth. Metallurgist, Dec. 1930, pages 191-192. 

A comprehensive review covering metallurgy, physical 
roperties, uses and applications and the extrusion of bis- 
muth wire. VVK (1) 

The Zero Point of the Charge of Silver (Ueber den Null- 
punkt der Ladung von Silber). M. Prosxkurnin & A. FRUMKIN 
Karpow Inst. of Chem. Moskau). Zeitschrift fiir physikalische 
hemie, Sec. A, Vol. 155, No. 1, June 1931, pages 29-40. 

Two methods employed aimed at the determination of the 
dsorption effects originated at the contact between a de- 
rasified silver surface and an aqueous solution. The zero 
int of the charge of a pickled silver surface yielded e,, 
.51, which value is in fair agreement with previous deter- 
ninations of other investigators. EF (1) 


Metallography and Properties of Metals. Rare Metals and 
Possibilities of their Use in the Metal Industry (Metallo- 
zxraphie und Eigenschaften der Metalle. Seltene Metalle und 
ihre Verwendungsmiglichkeiten in der Metallwirtschaft). 
Metallwirtschaft, Vol. 10, Mar. 6, 1931, page 190; Mar. 13, page 
209; Mar. 20, page 227. 

Gallium is found in small percentages in numerous miner- 
ls, especially in zine blende in Oklahoma. In the Joplin dis- 

ict 80-140 g./ton of ore are found. It melts at 30° C. and 

oils at over 2000° C. Its use for high temperature thermom- 
ters in quartz glass is being developed. To prevent it from 
ticking to the quartz, oxides and impurities must be re- 
noved by treating with warm dilute HCl. Other possible 
ses are for optical mirrors and alloyed with Al for cathodes 
for metallic vapor lamrgs. Germanium, This element lies be- 
tween Si and Zn in the periodic system. Its melting point is 
110° C. and hardness 6.25 on Moh’s scale. It resists acids and 
lkalies and is brittle similar to Si, but otherwise resem- 
bles Zn. It occurs in 5-7% in Argyrodite but is more cheaply 
obtained from Enargite. The dioxide has been used to some 
extent in medicine. 1.2-1.6% Ge in Al alloys such as dura- 
lumin increases the tensile strength and rolling properties. 
Glass made with GeO» instead of SiOe has greater strength 
and can be poured at lower temperatures. The high price of 
Ge, about $10 a g., prevents its further use. Scandium is one 
of the rarest elements and not much is known of its prop- 
erties. It is similar in some respects to the rare earths, in 
others to the Fe group. It melts at about 1200° and boils at 
2400° C. Indium melts at 155° and boils at 1450° C. It can be 
obtained electrolytically, is readily soluble in HNOs, less in 
HCl and HeSO4. Small percentages are found in zine blende 
and other minerals, usually with Ga and Ge. A bearing 
metal containing 0.5-3.5% In has been patented. Titanium 
occurs in large quantities in the earth’s crust, but has be- 
come important only in the last 10-15 yrs. It melts at 1800- 
1850° and is hard enough to scratch quartz. It is brittle at 
room temperature, but can be forged and drawn at red heat. 
It combines directly with most non-metals under heat and 
forms alloys with many metals. It is recovered from rutile, 
TiOs, and ilmenite, FeO.TiO2e. Ti is used mostly as TiO» in 
white paint pigments. It has greater resistance to chemicals. 
covering power and durability. TiOe is also used in ceramics, 
for artificial teeth, and as a quick setting cement. Ferro- 
titanium containing 15-18% Ti and 7.5% C is made in the 
electric furnace. C-free ferro titanium is made by the 
thermit process. It contains 25% Ti and 5% Al and is more 
expensive than that containing C. They are used for the pro- 
duction of special steels. Ti-Cu containing 10% Ti and Ti-Mn 
containing 30% Ti are on the market and are used in small 
quantities for the deoxidation of brass, bronze, Ni and Cr 
alloys. Konel, an alloy of Fe-Ti, Co and Ni, is supposed to 
retain its strength at high temperatures and is used as a 
Substitute for Pt in radio tubes. CEM (1) 


PROPERTIES OF NON-FERROUS ALLOYS (2) 


Batterium Metal—a New British Anti-Corrosive Material. 
Chemical Trade Journal, Vol. 89, July 3, 1931, pages 5-6. 

Batterium metal is manufactured by Batterium Metal & 
Voslok, Ltd. of Market Harborough, England, and was de- 
veloped by the Research Department of the Tungstone High- 
Pressure Die Casting Co., Ltd. It is used as plate terminals 
of Tungstone car batteries and in the manufacture of the 
Tungstone pump. It is a natural alloy containing 89% Cu, 
9% Al, and 2% Ni and other metals in specific proportions. 
It contains no Pb, Sn, Zn, or Sb. It possesses a silvery gold 
color. Its physical, chemical and electrical properties are 
indicated. A table shows the action of acetic, sulphuric and 
hydrochloric acids of various strengths, and of several 
sodium salts in hot and in cold solutions. WHB (2) 


Carbobronze Tubing. Industrial Chemist, Vol. 7, June 1931, 
page 257. 

Carbobronze (alloy containing about 92% Cu, 8% Sn and 
0.3% P) is of dense structure and possesses great homo- 
geneity. A strong resistance to the action of a wide range 
of acids and alkalies is claimed. RAW (2) 


Bronze and Red Brass (Bronze und Rotguss). VDI-Verlar 
GMBH, Berlin NW 7, 1931. Paper, 6x84, 100 pages. Pric: 
7TRM. 

The German standards (given in the appendix) for this 
class of castings include 10 alloys, but do not include 85-5 
5-5, 88-10-2 nor 80-10-10, the alloys approaching these being 
82 Cu, 8 Sn, 7 Zn, 3 Pb; and 85 Cu, 5 Sn, 7 Zn, 3Pb; 86 Cu 
10 Sn, 4 Zn; and 80 Cu, 8 Sn, 12 Pb. 

Short articles by Schmidt, Schwietzke, Reiff, Krekeler, 
Reitmeister, Fiek, Vierhaus, Riccius, Melchior, Schulz, Hen- 
nings, Bay and Claus are given, with discussion. Starting 
with the Cu-Sn equilibrium diagram, the structure of vari- 
ous compositions at various cooling rates is discussed, then 
the influence of the addition of Zn. 

A questionnaire to 70 German firms in 1930 brought out 
the fact that 29 paid practically no attention to the stand- 
ards, and while 15 of the firms make 60% of their produc- 
tion in the standard alloys, of the whole 70, only 20% of the 
output is according to the specifications. 

It was pointed out that the specification limits as to im- 
purities, especially Pb and Sb, made it difficult to use sec- 
ondary ingot for some of the compositions and live up to 
the specifications. 

Several comments in the discussion indicated that th: 
alloy 82 Cu, 8 Sn, 7 Zn, 3 Pb was little used, and might b« 
eliminated from the standards. 

The machinability of the alloys and the use of cutting 
oils and emulsions were discussed, as were the effects 
oxides, S and of over-reduction. 

Melchior advocates the use of Be as a deoxidizer for cop 
per castings when high electrical conductivity is desired 
Bay reports materially improved properties on annealing 
the alloy of 86 Cu, 14 Sn. 

Many interesting comments were brought out in the gen 
eral discussion whose reproduction here would extend this 
abstract too far. Non-ferrous foundrymen will find the whol 
pamphlet of interest. H. W. Gillett-B-(2) 


Special Complex Brasses (Les laitons complexes). Lro 
GuILLet. Cuivre et Laiton, Vol. 4, Nov. 15, 1931, pages 501-503. 

Several types of brasses and bronzes are described. The 
addition of Al and Si together should be avoided; Al and 
Mn together do not develop any better quality than one of 
these elements, alone, can product. The presence of Ni pro- 
duces very good effects in complex brasses; for example, 
the following composition shows very good mechanical prop- 
erties: Cu 58%, Zn 31.15%, Ni 7.45%, Al 3.4%. It can be forged 
readily; it is not difficult to pour; it has as high resist- 
ance to corrosion as any good alloy known. The resistance 
to repeated impacts is somewhat higher than that of miid 
annealed steel. Heat treatment does not give a noticeable 
improvement; these alloys can be used as they are cast 
They are easily machined. Ha (2) 


The Electric Conductivity of the Gold-Nickel Alloys (Die 
elektrische Leitfiihigkeit der Gold-Nickellegierungen). G. 
Gruse & F. VaupeL. Zeitschrift fiir physikalische Chemie, Bodenstein 
Festband, 1931, pages 187-197. 

Temperature-resistance curves were plotted over the tem- 
perature range from 20° to 900° C. with the object of in- 
vestigating the reactions associated with the decomposition 
of the homogeneous solid solutions of the Au-Ni alloys. The 
conclusion is drawn from the data obtained that the homo- 
zeneous solid solution decomposes into a heterogeneous mix- 
ture of solid solutions one kind of which is rich in Au and 
another which is rich in Ni. The decomposition is caused by 
the decrease in solubility of the components at falling tem- 
peratures. The boundary line separating the field of homo- 
geneity from that of heterogeneity is established and pre- 
sented in a diagram. No indication of 2 eutectoid horizontals 
assumed by Heike and Hafner (Doctor's thesis, Freiberg, and 
Zeitschrift fiir anorganische Chemie, Vol. 182, 1929, page 272) was 
found whereas the results are in fair agreement with the 
findings of Fraenkel and Stern (Zeitschrift fiir anorganische 
Chemie, Vol. 151, 1926, page 105; Vol. 166, 1927, page 161). 

EF (2) 

Copper Alloys Containing Silicon. Chemical Age, London, Vol 
22, Jan. 4, 1930, Metallurgical Section, pages 1-2. 

A review of 11 references. VVK (2) 


3ASSETT. American Metal Market 


, 


Everdur and Tempaloy. W. H. 
Vol. 33, July 2, 1931, page 2. 

2 kinds of hardened copper, the former varying from 
94.8% Cu, 4% Si and 1.2% Mn for castings to 96.0% Cu, 3% Si 
and 1% Mn for wrought forms and castings. Everdur can be 
forged and rolled hot but will not stand much cold work- 
ing. Excellent corrosion resistant material. Tempaloy is 
copper carrying nickel silicide; when heated to 800° C. and 
chilled, it is soft and ductile, and can readily be cold worked. 
It may be age hardened when alloy is held at 450° C. for a 
few hours: without cold working, or after cold working, 
addition of Al strengthens Tempaloy and increases its hard- 
ening properties. DTR (2) 
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PROPERTIES OF FERROUS ALLOYS (3) 


Non-Magnetic Cast Iron (Nichtmagnetisches Gusseisen). 
Elektrotechnische Zeitschrift, Vol. 52, May 7, 1931, ,age 612; 
Revue de Fonderie Moderne, Vol. 22, Sept. 25, 1928, page 378. 

This material called “Nomag” is made by the Ferranti 
Works, Hollinwood, Lancashire, England and has the fol- 
lowing characteristics: 


Highest magnetic Spec. resistance 


permeability uw Q/cem.2 
Ordinary cast iron 330.00 95.00 
Brass 1.00 7.50 
Nomag iron 1.03 140.00 


The material is ,therefore, particularly suitable for re- 
Sistance grids. It is as easily cast as cast iron and can be 
Ni, Cu or Cr plated. It is, also, just as easily machinable 
and can be welded. Ha (3) 


On the Properties and Utilization of Ni and Cr-Ni Steels 
(Ueber die Eigenschaften und die Verwendung der Nickel- 
stihle und Chrom-Nickelstihle). J. Gatisourc. Korrosion und 
Metallschutz, Vol. 6, Sept. 1930, page 206. 

3rief reference to the paper read at the International 
Congress of Mining, Metallurgy and Applied Geology, Liege, 

1930. See also Metals & Alloys, Vol. 2, Aug. 1931, page 141. 
E F (3) 


Physical and Chemical Limitations for Ferrous Castings 
in the Latest A.S.T.M. Specifications. Research Group News, Vol. 
8, Oct. 1931, pages 429-433. 

The standard specifications for steel castings A27-24; for 
C steel castings for valves, flanges and fittings for high tem- 
perature service A95-29; for C steel castings for railroads 
A87-27; for high-test gray iron castings A88-31; gray iron 
castings A48-29; cast-iron locomotive cylinders A45-14; cast 
iron soil pipe and fittings, A74-29; cast iron pipe and special 
castings A-44-04; gray iron castings for valves, flanges and 
pipe fittings A126-30. A few tentative specifications are also 
reprinted in detail. Ha (3) 


Magnetic Properties of Some Nickel-Iron Alloys. Metai- 
lurgia, Vol. 5, Nov. 1931, pages 1-3. 

Bibliography of 17 references. Attention is called to the 
wide range of magnetic properties that can be secured in 
Fe-Ni alloys. Those containing about 78% Ni have a very 
high initial permeability and a high permeability at low 
magnetizing fields. The properties can be modified by other 
elements such as Cu, Mo, Cr and Co. Some alloys contain- 
ing Co (Perminvar) have an almost constant permeability 
over a rather wide range of magnetizing forces and a very 
low hysteresis loss. JLG (3) 


Wear Resistance of Cast Iron (Verschleissfestigkeit des 
Gusseisens). Zeitschrift Verein deutscher Ingenieure, Vol. 75, Oct. 
Oct. 10, 1931, page 1274. 

A testing arrangement is described by means of which the 
wear of high grade cast iron is tested, as dependent on 
hardness, on additions of C, Si, Mn, P, S, Ni, Cr and Cr-Ni., 
on temperature and quality of surface. Not the absolute 
hardness, but the difference in hardness of the 2 materials 
working on each other, determines the wear. The wear is 
least when this difference becomes zero. A strict dependence 
on the absolute hardness can be stated only if both moving 
and stationary parts have the same hardness. The wear is 
determined to a certain extent also by the formation of 
graphite. Long, thin graphite veins reduce wear; coarse, 
thick veins and graphite eutectic increase wear. A content 
of P up to 1% increases the wear strength considerably: be- 
yond that, but little. With increasing temperature, the wear 
depends greatly on the P content. The quality of the surface 
is of greater importance, the higher is the grade of cast 
iron. Very hard surfaces have to be smoothed by machining. 

Ha (3) 


Wrought-Iron Pipe Nipples. Commercial Standard CS 6-31, U.S. 
Department of Commerce, Bureau of Standards, 1931, 14 pages. 

A revision of the former standard of 1929. Pipe from 
which nipples are made must conform to A.S.T.M. Standard 
A72-30. Details of dimensions and threads and lists of stock 
sizes and lengths of standard weight and extra strong nip- 
ples are given. HWG (3) 


Kanthal, Ltd., Hallsthamar, Sweden (Aktiebolaget Kan- 
thal Hallsthamar). Journal du Four Electrique, Vol. 40, June 
1931, page 241. 

Kanthal is an electric-resistance alloy with an iron base 
and melting point of 1650° C. Its specific gravity is 7.2. The 
metal is suitable for use at temperatures near 1300° C., but 
the point of decomposition of its better grades was not 
reached at 1350° C. After heating for 800 hrs. at 1250° C. the 
metal has the same silvery gray appearance as before the 
experiment, Its heat-resistance both at high and low tem- 
perature is much better than that of 80% Ni and 20% Cr 
alloy. Several furnaces for quenching high speed steel have 
already been installed in Sweden and, after considerable use, 
show ‘that the heating elements did not deteriorate. The 
metal is easily machinable. About a dozen installations of 
heat recuperators on oil burning furnaces have been in use 
for more than a year. A carburizing box in a continuous use 
at 950° C. was in a perfect shape after 2 years’ use. The re- 
sistance to SOe gas is very good at all temperatures. Sev- 
eral grades depending on the heat resisting requirements 
are manufactured. JIDG (3) 


Alloy Steel Castings. Vancoram Review, Vol. 2, July 1931, 
pages 83-86. 

A few of the recently developed V steels with Ni additions 
are discussed. Some with Mo and Cr which show very high 
elastic properties, resistance to wear and ability to render 
long continued service when exposed to loads suddenly ap- 
plied are particularly discussed; the C content is between 
0.2 and 0.3%. A series of V cast steels which combine high 
yield point, high tensile strength and high impact resistance 
are also described. For the various analyses and test results, 
the paper must be referred to. Ha (3) 
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CORROSION, EROSION, OXIDATION, PASSIVITY AND 
PROTECTION OF METALS & ALLOYS (4) 


Corrosion of Metals under the Influence of Various Liquid 
Fuels (Korrosion von Metalilen unter der Einwirkung von 
verschiedenen fliissigen Brennstoffen). Automobiltechnische 
Zeitschrift, Vol. 34, June 10, 1931, pages 384-385. 

A review of literature giving information on this subject. 
Benzene, as used in airplanes, has a corroding influence on 
Pb; other metals were not attacked and the benzene re- 
mained unchanged. Pure benzol, toluol and xylol do not 
attack; metals immersed in them receive deposits of a tar- 
like substance. Pb was corroded by alcohol; metals immersed 
in alcohol were not attacked but, if exposed to the vapors, 
were strongly attacked. Commercial alcohol] attacked all 
metals; likewise, methyl alcohol. The nature of the deposits 
is described and the loss of material in mg./dm.? surface is 
tabulated for all the fuels investigated. Ha (4) 


Broken Rivets Indicate Caustic Embrittlement. Boiler Maker, 
Vol. 31, Feb., 1931, pages 45-46. 

If the quantities of soda ash and lime for treating the 
feed water are not regulated in keeping with the nature 
of the water, the danger exists that an excess will be present, 
and rivets become brittle. Several cases in which this was 
the obvious cause are noted. Ha (4) 

Prevention of Boiler Corrosion in Storage. Boiler Maker, 
Vol. 31, April, 1931, pages 92-94. 

Abstract of the report on protection of boilers and boiler 
materials from corrosion and deterioration while in storage. 
3est methods are recommended; racks, sheds, oiling, etc., 
are discussed. . Ha (4) 


Methods for Determining the Corrosion Resistance of Alu- 
minium and Aluminium Alloys. Industrial Chemist, Vol. 7, Sept. 
1931, pages 378-380. 

A translation of the ‘‘Tentative Standards elaborated by 
the Aluminum Board of the German Reichsausschuss fir 
Metallschutz.” The article describes the taking of the speci- 
men from the sample sheet, number, size, and preliminary 
treatment of the specimens, as well as discussing the evalu- 
ation of the results. Special directions for the performance 
of the tests and the use of an apparatus for corrosion tests 
in stirred solutions are given. RAW (4) 


Results of Questionnaire to the Chemical Industry Con- 
cerning Experience with Aluminum Applications (Material- 
Priifungs-und Untersuchungswesen Nachtrag Nr. 7 zum 
Ergebnis der Rundfrage bei den chemischen Fabriken tiber 
Erfahrungen mit Aluminium-Verwendung). Apparatebau, Vol. 
11, Sept. 6, 1929, pages 205-208; Sept. 20, 1929, pages 220-222. 

A report of the corrosive action of several chemicals on 
Al. Reports are given for (1) aceticanhydride, (2) caustic 
soda, fortified with bichromate, (3) ammonium nitrate, (4) 
ammonium sulphate, (5) acetic acid, (6) honey, (7) O, and 
several other conditions with varying acidity and alka- 
linity. WHB (4) 

Corrosion Resistant Alloys of the Stainless Type. T. HoLLanp 
Netson, Heat Treating & Forging, Vol. 17, June, 1931, pages 563- 
568; July, 1931, pages 679-683; Aug., 1931, pages 773-775. 

The author deals with that phase of the use of stainless 
steels which lies between the product as finished steel by 
the manufacturer and the ultimate finished fabricated struc- 
ture called for by the user. See Metals & Alloys, Vol. 2, Nov. 
1931, page 246. Ha (4) 


Deterioration of Structures in Sea. Canadian Engineer, Vol. 
59, Oct. 28, 1930, pages 593-594. 

An extended abstract of the Tenth Interim Report of the 
Institute of Civil Engineers. VVK (4 


The Protection of Ironwork in Buildings. Chemical Age, 
London, Vol. 22, March 22, 1930, pages 266-267. 

A discussion by Mr. Arthur J. Castle of the Borough Poly- 
technic Oil & Colour Students Association and Mr. J. N 
Tervet of the Oil and Colour Chemists’ Association on pro- 
tective coatings at a joint meeting of the 2 societies. 

VVK (4) 

Zine and Cadmium for Preventing Corrosion, L. K. 
Wricut. Machinery, Vol. 37, Jan., 1931, page 343. 

A comparison of the fields of application of the 2 metals 
and general directions for the selection of the one to use 
for a certafn purpose. Ha, (4) 


Rustless Steels—Their Fabrication and Use. T. HoLtann 
Netson. Iron Age, Vol. 127, June 11, 1931, pages 1908-1912. 

Includes discussion. Abstract of paper read at the May 
meeting of the American Iron & Steel Institute. See “Corro- 
sion Resistant Alloys of the Stainless Type in Use and 
Fabrication.” Metals & Alloys, Vol. 2, Nov. 1931, page 246. 

VSP (4) 

Corrosion of Power Plant Equipment. National Engineer, 
Vol. 35, Sept., 1931, page 296. 

A study was made to discover what factors usually con- 
tribute to the corroding effects of flue gases. It is stated 
that corrosion is most often present when the S content 
of the coal exceeds 2%. Corrosion in pulverized fuel systems 
is never severe, even when the same fuel produces corro- 
sion when fired on a stoker. High ash coals, especially under 
high draft, produce corrosion in most cases. The zone of 
maximum corrosion is usually that immediately in front of 
the air intake on the air preheater. The highest metal tem- 
perature at which severe corrosion is encountered is about 
300° F. Above this temperature, the slight corrosion is 
similar in extent and type to that which takes place in 
ordinary boiler tubes. Differences in type of construction 
of economizers and preheaters do not show great differences 
in the rate of corrosion. Protective metallic coatings have 
not withstood the attack. Enameled tubes will withstand 
corrosion if mechanical difficulties connected with their 
use can be eliminated. Ha (4) 


Corrosion of Metals by Food Products. Chemical Age, London, 
Vol. 25, July 11, 1931, page 36. 

A valuable compilation of existing data on the use of 
metals and alloys in contact with dairy products has been 
issued by the Kollegium der Preussischen Versuche- und 
Forschungsanstalt ftir Milchwirtschaft (Milchwirtschaftlicher 
Literaturbericht, No. 36, 1930, page 181). VVK (4) 








Corrosion of Lead-Sheathed Cables (Beitrag zur Korrosion 
von Bleikablen). G. Garre. Elektrotechnische Zeitschrift, Vol. 52, 
Nov. 12, 1931, page 1418. 

After 16 yrs., a failure occurred in a cable with pure Pb 
cover which contains only traces of Sb. A careful investi- 
gation showed the cause of the corrosion to be the effect 


and the presence of phenol in the impregnated paper insula- e 
tion of the cable. Ha (4) t 
Conference on Exposure Tests of Plated Coatings. Monthly @) r i ] 


Review American Electroplaters’ Society, Vol. 18, April 1931, pages 
8-16. 


This conference was to discuss a program for exposure * a 
tests on electroplated coatings which is to be carried out 
through the co-operation of the American Electroplaters’ 
Society, the 


American Society for Testing Materials, the 
Bureau of Standards and the manufacturers interested. The 


2 principal purposes of the investigation are (1) to de- 
termine the relative value for protection against corrosion 
of electroplated coatings of known composition, thickness Oo Oo U r 
and preparation; (2) to determine the relation of laboratory 
tests on such coatings to their protective value under differ- 


ent conditions of service. The tests to be made should in- 


clude (1) accelerated corrosion tests; (2) porosity tests; : 4 

(3) stripping tests; (4) adhesion tests; (5) exposure to cor- e Cc n | Ca i ra r 

rosion while stressed. The order of tests, solutions and con- 

ditions to be used in plating, size, shape and arrangement 

of the specimens, preparation for plating, conditions of 

exposure, methods of inspection are described in detail. 
Ha (4) 

Stainless Metals. Harotp Carpenter. Iron & Coal Trades Review, 
Vol. 122, May 1, 1931, pages 690-691. 

A general review of corrosion phenomena, their causes 
and elimination, particularly in iron and steel by the addi- 
tion of Cr; the effects of composition and heat treatment 
and the types of stainless steels now produced. Ha (4) 


Corrosion Phenomena Observed on Copper-bearing Steels 
with Particular Reference to the Attack by Sea-Water (Der 
Korrosionsvorgang beim gekupferten Stahl unter besonderer 
Beriicksichtigunge des Angriffes durch Seewasser). C. CarRius 
(Res. Lab. of Vereinigte Stahlwerke, Dortmund). Korrosion 
und Metallschutz, Vol. 7, Aug. 1931, pages 181-191. Includes 
discussion. 

A lecture delivered before the Reichsausschuss ftir Metall- 
schutz, Kiel, adding some further findings to statements pre- 

iously published (See Metals & Alloys, Vol. 2, July 1931, page 
127). The beneficial influence of Cu upon the corrosion re- 
istance against atmospheric attack of low alloyed steels 

summarized in the introduction. Although being contra- 
lictory, corrosion tests in liquid media did not yield the 
ime marked advantages due to an addition of Cu. The 
irious stages of the rusting process on copper-bearing 
teels (0.2-0.3% Cu) in distilled water is characterized by 
he formation of a dense Cu-film, which slowly oxidizes, 
akes off and is again originated, thus retarding the corro- 
on speed of the same steel free from Cu. Entirely different 
ynditions are met with in alkaline or salt solutions, mainly 
jue to a spongy precipitation of the Cu. The potential of 
nely dispersed, atomic copper is assumed to be consider- 
bly less noble than the potential of Cu in crystalline form. 
(the complicated reactions in aqueous salt solutions are 
raced in 2 set of samples (a) with access to air, (b) in 
sealed containers. The author arrives at the conclusion that 

“sorption compound” consisting of Fe2Og aq- and the 
basic Fe (OH)e+ is formed. The varying amounts of Fee20s, 
re responsiblé for the gradually changing colors of this 
ompound. It might be mentioned that an experimental steel 
vas melted which contained 0.2% Al instead of Cu to throw 

ght upon the role played by the latter metal. The result 
if commercial significance is that the analysis of the copper- 
earring steel was modified by a further addition of 0.11% Al 

» the 0.2% Cu, which is supposed to result in a fair corro- 

on stability in salt water, also. EF (4) 





Standards for Corrssion Tests on Aluminum. Correspond- HIS bulletin gives complete data—much 


ence from Gerore GotppacH, Berlin, Germany. Metal Progress, : . ee 

van de Gk Teal, nanee a1, ak. of it available nowbere else on the remarkable 
The writer describes test apparatus and method Pus earre: material ILLIUM.~— moderate priced alloy which 

On. Sete yeaa : ripe ‘che resists so many forms of corrosion and withstands 
The New Immersion Method of the Researc nstitute . 

Gmuend for the Protection of Silver and eet Sele Wares pressure, heat and mechanical wear as well. 

Against Tarnishing (Das neue Tauchverfahren des For- , 

schungsinstituts Gmiind zum Schutze von Silver-und versil- The book tells of ILLIUM’S development, of the 


berten Waren gegen das Anlaufen; D. R. P. angemeldet). 


famous 6 year submersion test in rrosives 
Oberflichentechnik, Vol. 8, Oct. 6, 1931, pages 207-208. y 35 co veh 


After long years of experimenting, a oa gene has been gives charts and figures showing comparative tests 
found which will entirely prevent tarnishing of any ware : ° . . 
immersed in it. It can be cleaned, as is usual in the house- with other corrosion resistant materials. States 
hold, without being rubbed off. The nature of the solution chemical properties and physical characteristics. 
is j a (4 . . . 

; oa ae Th eae SR Se Shows how readily it can be machined, welded, 

Nickel an S oys in e ecorative / s se nickel ©& . ° ° 
see, aiages Gans la décoration). L’Usine, Vol. 40, Sept. 18, — and polished. Performance data is given 
931, page 27. : : 

A brief enumeration of the alloys containing Ni which also an definite recommendations made as to parts 
are used, either directly for the manufacture of decorative and processes where its use should prove helpful. 
articles which must not rust, or as a rust-proof cones: To complete the picture several pages are devoted 

a (4) : : paste 

Grounding and Corrosion of Metals. (Erdungsfrage und to Its technology and Burgess-Parr facilities for 

Lett + > niectapmmmmar Metaliwirtschaft, Vol. 10, May 15, 1931, pages casting and machining the metal. One page 


Contribution from the German Copper Institute. Contains describes cooperation given on development work. 
4 references. Telephone lines and radios are frequently 
fsrounded on water or gas lines to overcome interference 


from weak electric currents. Grounding has often been A complete, well illustrated bulletin on an increas. 
blamed for corrosion of metals, but investigation has always ingly useful material. For complimentary copy write 
proved that other factors are responsible. S in gas may be 

the cause of Cu water heaters corroding. For water lines, BURGESS-PARR COMPANY, MOLINE, ILL. 
Cu is the only practical metal which does not corrode. Pb 


water pipes through which hot and cold water flows alter- 
nately may break due to change in crystal structure if the 


Pb is not pure. If Fe pipe is in contact with brass, Pb or Fe Py 3 iva Y 
Cu, electrolytic currents of measurable size are produced i ° ent on e vest ad 
which may be as high as 1 amp./m.2 or higher with warm : 
water. CEM (4) 
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High Steam Temperatures and steel. Metallurgist, June 1931, 
pages 86-87. 

This article is primarily an extended abstract of an inves- 
tigation by Munzinger (4. E. G. Mitteiiungen, Jan, 1930, Das 
Araftwerk, page 26) on the cause of failure of superheater 
tubes with a brief summary of the work of Fellows (Power, 
page 258, 1929). The instigation of Munzinger’s work was 
the failure of a number of superheater tubes in a boiler 
Plant operating at 320 lbs./in.2 steam pressure at a tem- 
perature of 425° C. The superheater had proved to be en- 
tirely too large for the purpose and after repeated removals 
for covering was finally operating at about 60 to 70% of 
its original capacity. After about 4 months’ operation under 
various burdens, a number of tubes were burnt through. 
There was a fairly large deposit of iron oxide inside the 
tubes and the outside was more or less oxidized. Opposite 
to a blister, a horn shaped very solid deposit consisting 
of chloride and soda had formed. In some places the tubes 
were almost completely edten away by internal corrosion, 
whereas places not attacked showed no diminution in 
strength. The corrosion on the inside of the tubes was more 
severe than on the flue gas side. It was considered improbable 
that the corrosion was caused by the dissociation of wate: 
vapor. As the heating surface of the superheater was ‘too 
large, there was probably unequal attack on the individual 
coils, and the deposition of impurities carried over into the 
superheater caused a decrease of clear cross section which 
resulted in a higher temperature in some tubes than that 
measured at the superheater outlet. A reaction between the 
steam and tube thus resulted and was increased by the 
presence of chlorine compounds carried over with the steam. 
The A. E. G. Research Institute investigated the formation 
of the oxide layer at higher temperatures. A spiral of iron 
wire was heated in a silica tube and a stream of water 
vapor was passed through the tube. The progress of the 
oxidation of the wire was determined by measuring the 
electrical resistance, which increases as oxidation proceeds. 
The reliability of this method was tested by careful pre- 
liminary experiments, and results were confirmed by com- 
parison with the increase in weight due to the formation 
of oxide. The results indicate that, after reaching an ap- 
proximately constant rate, the rate of oxidation at 610° C 
is about 5 times that at 500° C., and after about 360 min. 
at 500° C, there is scarcely any further increase in resist- 
ance, while the increase at 610° C. is still very pronounced. 
This is regarded as indicating that at the lower temperature 
a protective oxide layer is formed after a certain time, but 
at the higher temperature the formation of a protective 
layer is improbable. This result suggests that, in ordinary 
mild steel tubes, there is a critical temperature in the neigh- 
borhood of 500° C. above which the steel is rapidly attacked 
although feed water conditions are normal and attack bv 
the hot flue gases is not appreciable. It is possible that free 
O in the feed water may contribute to the damage to the 
boiler, but the experiments indicate that, even with gas-free 
feed water, strong corrosion can proceed. Tests were also 
made on the mode and magnitude of attack by alkali and 
chloride carried over with the steam into the superheater. 
It is considered, however, owing to the varying conditions, 
that it is difficult to forecast the effects in the superheater 
from laboratory experiments, but it is extremely probable 
that alkali and chlorides considerably accelerate corrosion. 
The amount of corrosion observed in laboratory experiments 
may, under practical conditions, be increased by vibration 
of the superheater coils, temperature changes of the flue 
sas and erosive action of the steam, owing to the rupture 
of the protective oxide layer. A metallographic examination 
of the structure of the tubes from the German superheater 
indicated that at the damaged places the section had been 
weakened by corrosive action. At places where the tube had 
burst, the entire circumference was strongly attacked. At 
other places where cracks had formed, failure appeared to 
be due to both internal and external corrosion. There was 
also evidence of decarburization in sections cut from un- 
damaged parts and an increase’ in grain size at the edge 
zones where the tubes had been subjected to cold bending 
during the manufacture of the superheater coils. It is 
almost impossible to estimate to what extent these changes 
in the structure of the steel were due to conditions existing 
prior to the failure of the tube. As a result of the investiga- 
tion, it is concluded that the heating surface of the super- 
heater was too large, and, in consequence, excessive steam 
and tube temperatures were attained. Deposits of saltsin the 
tubes, by checking the flow of steam, probably magnified 
these temperatures. A strong reaction between the steam 
and steel tube was created. Although the outside of the 
tubes was overheated, there was much more corrosion on 
the inner walls. It is probable that the internal corrosion 
was accelerated by impurities carried over with the steam, 
and by free O in the feed water. It is possible also that 
the steam velocity was too low and, thus. all the tubes 
were not uniformly affected: some were insufficiently cooled 
by the flow of steam. The highest permissible temperature 
at the superheater exit for the normal operation of super- 
heaters constructed of mild steel is given as 450° C. 

VVK (4) 


_ Japanning and Rust-Proofing Electrical Part. iifectal Clean- 
ing & Finishing, Vol. 2, July 1930, pages 613-616. 


Outlines japanning, cadmium plating, electro-galvanizing, 
and sherardizing procedures followed by the Steel City 
Electric Co., Pittsburgh, Pa. MS (4) 


Procedure in Making Surveys of Soils. Donato E. Dickey & 
H. Hayes (General Petroleum Corp. of California). Oil & Gas 
Journal, Vol. 29, June 5, 1931, page. T-75. 


The following procedure for soil survey work for pipe 
lines is suggested as a result of experience. (1) Careful 
selection of soil samples along pipe line right-of-way. (2) 
Record of topography, local conditions affecting soil, etc. 
(3) Comparison of right-of-way map with Government soil 
maps. (4) Measurement of soil resistivity. (5) Chemical 
analysis of more important soils. (6) Final selection of 


coatings for those portions of line where protection is 
necessary. VVK (4) 
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Progress in Surface Protection—Protection against Cor- 
rosion (Fortschritte im Oberflichenschutz Korrosionschutz). 
Georc Bucuner. Oberflichentechnik, Vol. 8, Oct. 6, 1931, pages 
205-207. 

Protection of surfaces against corrosion can be obtained 
in 2 ways: (1) The surfaces are protected by the nature and 
properties of the material, itself, such as resistant metals 
and alloys; metallic and non-metallic materials can be dis- 
tinguished. (2) The surfaces are protected by suitable 
change of the surface which is open to attack, for instance 
by protective coatings of various kinds and impregnation; 
here, also, metallic and non-metallic materials can be used. 
Whenever possible, a material of the first group should be 
used; only when this is impossible should the second group 
be resorted to. An enumeration of alloy acid-resisting steels, 
cast iron, materials possessing temperature resistance, es- 
pecially Cr-Ni steels and their particular fields of applica- 
tion, are given. Of non-metallic materials, glass, porcelain, 
earthehware, rubber, especially ebonite with resistance to 
fluoric acid, must be particularly mentioned. In the chemi- 
cal industry, a material, “prodorite,” has found wide appli- 
cation. It is a cement-concrete with several additions, par- 
ticularly pitches and special bitumins. Coatings are pro- 
duced by dipping in molten metals, calorizing, alitizing and 
electroplating. Coloring can also give protection in certain 
cases. Case hardening, nitriding or phosphate coating is 
another type of protection. Non-metallic protection can be 
obtained by wood, cement, pitch, bakelite, paraffin, water- 
glass, paints. Ha (4) 

Ghost of Sulfur in Gasoline Costs Americans 50 Millions 
a Year. Gustav EcLorr, C.D.Lowry, Jr. & Paut TruespeLtt (Univer- 
sal Oil Products Co.). National Petroleum News, Vol. 22, June 11 
1930, pages 41-43, June 18, 1930, pages 69-72, June 25, 1930, 
pages 79-80. 

A survey of opinions and data in America and Europe on 
the question of automobile engine corrosion by 8S in gaso- 
line. Tables of the S content of crude oils, gasoline and 
cracked gasoline are given. The author summarizes as fol- 
lows. (1) No work has ever been published conclusively 
showing damage to automobile engines in actual use on 
the road from motor fuel containing more than 0.10% S (the 
present limit). (2) The supposition that such motor fuels 
do cause corrosion is based entirely on a few laboratory 
tests carried out at below freezing temperatures. The in- 
vestigators who did the work and reported corrosion of 
wrist pins in their tests expressed the opinion that corrosion 
from S would not be a menace if all cars were equipped 
with crankcase ventilators which would prevent the con- 
densation of moisture in the crankcase. These investigators, 
and all others who put themselves on record, have had 
little or no fear of corrosion when operating motors at tem- 
peratures above freezing. (3) over 70% of the gasoline used 
in this country is burned when the atmospheric tempera- 
tures are well above 32° F. and can, therefore, cause no 
corrosion. (4) A large and increasing number of the new 
cars coming out are equipped with crankcase ventilators. 
(5) Millions of gallons of gasoline are now being marketed 
in various parts of the United States, which contain 0.30% 
S, more or less, without any complaint of corrosion of 
engine parts. (6) Road tests of considerable extent, carried 
out by competent investigators with high S fuels unde 
severe operating conditions have shown not a trace of 
corrosion. (7) No European country has any general 8S 
limit in its specifications for motor fuel either for automo- 
biles or for aviation. So far as can be learned by question- 
ing outstanding oil technologists in European countries 
corrosion of automotive engines from S in the fuel is prac- 
tically unknown. VVK (4) 


Corrosion Phenomena in Ship-building (Korrosionserschei- 
nungen im Schiffbau). M. P. Anprear. Korrosion und Metallschutz 
Vol. 7, June 1931, pages 125-133; Discussion, pages 133-134 
Metallurgist, Sept. 1931, pages 140-142. 

The paper presented at the General Meeting of th 
Reichsausschuss fiir Metallschutz, Kiel, details the exper- 
iences gained on the various kinds of corrosion attack on 
ocean-liners and outlines the methods of corrosion preven- 
tion. The following localities subject to corrosion are con- 
sidered: (1) Parts of the stern. Cause, whirl of water + air 
Opinions divided. Prevention by zinc plates. (2) Central 
parts of the hull, mostly rivets. Cause, uncertain. Prevention 
by effective paint-coating. (3) Tanks on tankers. Cause, 
benzine. No effective protection as yet. (4) Screw. Source, 
corrosion + erosion checked by utilization of special naval 
bronzes, brasses, proper design, dense castings. (5) Propeller 
shaft. Protective cover of bronze and rubber. The second 
part of the paper deals with the corrosion encountered in 
various parts of the machinery. Passing mention is given, 
however, only to the generally known condenser tube cor- 
rosion. A great variety of materials is still applied for ship 
piping and the experiences of the various ship yards are 
very contradictory. Recent tests on turbine pumps are 
described, the difficulties involved in the cooling of Diesel- 
engines are stressed, the corrosion of pistons and piston- 
rods is considered and the new problems to be solved on 
motor-ships are set forth. The third part of the paper per- 
tains to heat-resisting materials employed for fire-places, 
waste-gas pipes, pre-heated tubes. After summarizing the 
experiences gained on various materials used for fittings. 
which are principally exposed to the attack by spray and 
atmospheric influences, the speaker reviews the different 
corrosion protection means brought on the market and out- 
lines the significance for maritime purposes. Among the 
great number of corrosion resistant metais and alloys ap- 
plied in ship building, the behavior of stainless steel re- 
cently used tentatively is emphasized. VVK +EF (4) 


Resistance of Copper-Nickel Steels to Sea Action. J. New- 
Ton Frrenp anp W. West. Iron & Coal Trades Review, Vol. 123, July 
3, 1931, page 1. 

Samples containing up to about 4% Cu were cast and 
annealed at 920° C. and exposed to sea action for 2 yrs.: 
after that, a micrographic examination was made. The most 
resistant of the samples contained 1.16% Cu and 3.75% Ni; it 
lost least in weight and its general surface was free from 
pitting and had a fine structure. See also Metals & Alloys, Vol. 
2, Nov. 1931, page 248. Ha (4) 
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Physical Metallurgy Laboratory Manual. Norman E. WoLp- 
MAN. Wiley & Sons, Inc., New York, 1930. Cloth, 6x9, 259 
pages. Price $3.50. 

The author gives as the purpose of this book “to meet a 
growing demand for a well illustrated laboratory manual 
and reference book in the metallography and heat-treatment 
of ferrous and non-ferrous metals and alloys.” It could 
hardly be expected that any book of only 259 pages, a large 
number of which are illustrations, could adequately fill the 
requirements of both a laboratory manual and a reference 
book. It is difficult to fulfill both purposes without resort- 
ing to a more lengthy thesis. We presume that the second 
volume “Theoretical Physical Metallurgy” which is to be 
issued will contain all that the first volume lacks from a 
reference standpoint. The inclusion of such material as a 
thorough discussion of the fundamentals of the microscope, 
of high power metallography and X-ray examination should 
be left to the reference book where the discussion can be 
made sufficiently comprehensive to be of some value. The 
illustrations are excellent. Possibly they could be made 
of greater usefulness to the student if the descriptions were 
immediately under the photomicrographs. The field covered 
is quite broad. Among the subjects illustrated are the com- 
mercial irons and steels; cast iron; heat-treatment of steels; 
alloy. steels case-hardening, carburizing and nitriding; 
brasses and bronzes and the effect of mechanical working 
and heat-treatment upon them; aluminum and its alloys; 
bearing metals: welding, brazing and soldering; and defects 
and failures in metals. The chapter on defects and failures 
in metals is not sufficiently informative for the student. In 
some cases the history of the failure could be given in more 
detail and in others photomicrographs of the normal struc- 
ture of the steel should be given alongside that of the de- 
fective material. However, there is much information of real 
value in the book and it should prove of considerable use- 
fulness. V. V. Kendall (5a)-B- 


Is a Change in Solid Solubility a Liability or an Asset? 
E. M. Wise. Mining & Metallurgy, Vol. 12, June 1931, pages 270- 
97° 
ata. 
The third of a series of articles contributed by the Insti- 
tute of Metals Division. The Fe-C system affords a most 
important example of the value of a change in solid solubil- 
ity. By cooling an Fe-C alloy containing C in solution at 
sufficiently high rate, an alloy enormously supersaturated 
with respect to C can be secured, Variation with tempera- 
ture of the solubility of W4+C, of Mo, of Be, or Cu in Fe 
offers a variety of precipitation hardening alloys of decreas- 
ing order of utility. In addition to C, Cr, N, P and, perhaps, 
O are causes of temper brittleness. Al lacks allotropic 
transformation characteristics of Fe and, therefore, the 
character of solvent undergoes no fundamental change with 
temperature. Intermetallic compounds such as CuAle, AgeAl, 
MgeSi show a marked change with temperature in the solu- 
bility in Al; due to increased dissociation at elevated tem- 
peratures, Ni base alloys may be hardened by virtue of 
change in solubility of certain alloying elements therein. 
Cu behaves similarly to Ni and Al, being devoid of any use- 
ful allotropic transformation. Au base alloys of wide range 
of composition are likewise amenable to precipitation 
hardening. Considers also alloys of Zn, Sn base alloys and 
extruded Pb alloys. VSP (5a) 


The Ternary System Iron-Chromium-Nickel (Das Dreis- 
toffsystem Eisen-Chrom-Nickel). F. Wrver & W. JELLINGHAUS. 
Vittetlungen Kaiser Wilhelm Institut fiir Eisenforschung, Vol. 13, 
No. 6, 1931, Report No. 176, pages 93-108; Stahl und Eisen, Vol. 
51, May 21, 1931, pages 651-652. 

The results of thermal and dilatometric analysis, struc- 
tural and X-ray investigations were used to establish the¢ 
ternary diagram. The effect of Cr and Ni upon the poly- 
morphism of Fe is an additive one, i. e., a continuous tran- 
sition from the system Fe-Cr with its closed y-field to the 
system Fe-Ni with its widened y-field takes place. GN (5a) 


Geometrical Relations Among the Structures of Modifica- 
tions of a Substance (Geometrische Beziehungen unter den 
Strukturen der Modifikationen einer Substanz). H1xKorox! 
Suojr. Scientific Papers Institute Physical and Chemical Research No. 
328-329, Vol. 16, Oct. 1931, Abstracts, pages 81-83. 

Results of investigations of the transformation of crystal 
lattices. According to the velocity of the transformation, the 
atomic or molecular groups can be arranged in planes or in 
helices. A number of elements and compounds with very 
Similar structural relations are enumerated. Ha (5a) 


Relationships Among the Iron Alloys (Zur Systematik 
der Eisenlegierungen). F. Wever. Proceedings World Engineering 
Congress, Tokyo, 1929, published 1931, Vol. 34, Mining & Metal- 
lurgy, Part 2, pages 239-250. 

From a correlation of the atomic radii, atomic volumes, 
and crystal structure of the elements, a periodic table is 
given showing the effect of the element on the gamma field. 

HWG (5a) 


The Binary System Iron-Chromium (Zur Kenntnis Ces 
Zweistofisystems Eisen-Chrom). F. Wever & W. JELLINGHALS 
Mitteilungen Kaiser Wilhelm Institut fiir Eisenforschung, Vol. 13, No. 
10, 1931, Report 180, pages 143-147; Stahl und Eisen, Vol. 51, 
July 16, 1931, page 918. 

In investigating the microstructure of pure Fe-Cr alloys, 
only solid solutions were observed just below the freezing 
temperatures. However, after a heat treatment at 600° C., 
the alloys with 40-50% Cr showed a new phase which dis- 
appears after heating to 1200° C. and quenching. X-ray pic- 
tures of this phase show a remarkable accordance with the 
compound found in the diagram Fe-V (See F. Wever & W. 
Jellinghaus, Mitteilungen Kaiser Wilhelm Institut, Vol. 12, 
1930, pages 317-322). The new phase is supposed to be a 
compound with 48.22% Cr and possesses a limited solubility 
in its compounds. The binary diagram is newly oota tN (ea) 
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Some New Aspects of the Iron-Carbon Diagram. H. A. 
SCHWARTZ (National Malleable and Steel Castings Co.). Amer- 
ican Society for Steel lreating, Preprint No, 5, 1931, 27 pages, 2 
references. 

Paper read and discussed at the Boston Convention of 
the Society in Sept. 1931. The author discusses the equil- 
ibrium diagram as an expression of certain energy relation 
and not merely a plot of transformation points. The Acm 
and Agr lines are studied in the light of the solubility 
equations and the specific heats of Fe, C and cementite. The 
author presents as conclusions justified by the discussion, 
(1) graphitization is a phenomenon occurring in as nearly 
pure binary alloys as are obtainable; (2) if graphitization 
can occur at a given temperature, it can also occur at any 
higher temperature where the solid alloy exists; (3) graph- 
itization can occur at 650° C. (1200° F.) but there may be a 
limiting temperature below which cementite is stable, no 
data are available for calculating this temperature as it 
exists; (4) austenite and boydenite are distinct in kind and 
not identical when of the same C concentration; (5) the 
thermal data show no evidence of the decomposition of ce 
mentite on passing into solution in austenite; (6) reasons 
exist for not attempting to show without further evidence 
that solid Fe is monatomic. WLC (5a) 

On the Equilibrium Diagram of Copper-Tin Alloys. Martsvu- 
1rRO Hamasumi & Sery1 Nisuicort, Technology Reports Tohoku 
Imperial University, Japan, Vol. X, June 1931, pages 131-187. 
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The equilibrium dia- 
gram of Cu-Sn system, 
especially that of the 
range of composition 
from 15-41% Sn, was 
thoroughly investigat- 
ed by means of several 
methods. The liquidus 
was determined by the 
usual thermal analysis 
and the solidus, by the 
differential thermal 
analysis. For the in- 
vestigation of the 
change in the solid 
state, the differential 
thermal analysis, dila 
tometric measurement, 
electrical resistanc: 
measurement, micro- 
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tinea and the X-ray analysis 
were applied. The figure shows the diagram obtained by 
the present investigation. In this region, 4 solid phases, £, 


y, 6 and »y exist, as determined by previous investigators. 
Besides, a new phase, e was found by the present investi 
gation. The y-phase, consisting of a compound CugSn, is 


formed from the y-phase after solidification; the freezing in- 


terval of an alloy with this composition is about 20°. The 
§-phase corresponds to a compound CujsSng, as already 
pointed out by Westgren, but not Cu4Sn as formerly con- 


sidered by previous investigators, There occur 8 non-variant 
reactions, which are shown in the following scheme 


a+melt B (780°); B+melt vy (738°); 
Y n+melt (638°); af B +» (680°): 
B+n e (626°); B+e § (580°); 
€ 8+n (570°); B at+8 (508°). 


The change observable at 580° in the a+ field is due to 
the rapid change of solubility of the qa-phase in the #£- 
phase but not to the allotropic change in the q-phase. The 
Q-phase shows the different structure by quenching, ac- 
cording to the composition; that is, alloys with up to 25% 
of Sn show an acicular structure; those of 25-28% of Sn are 
homogeneous’ those in which the §-phase primarily sepa- 
rates on slow cooling show the troostitic structure by 
quenching; while those in which the e-phase primarily sepa- 
rates on slow cooling is homogeneous by quenching. The 
field in which @- and y-phases coexist, is markedly upward 
convex, The eutectoid structure §+ 7 to be formed at 630° is 
observable only by rapid cooling; by slow cooling the #- 
and f¢-phases grow to large crystal. The new phase, e, 
exists in the temperature range between 630° and 570°, being 
formed by the pertectoid reaction, B+n—-e.e, at 625° and 
decomposes into §+¢ by the eutectoid reaction at 570°, which 
is readily supercooled to the room temperature. The §-phase 
is formed by the peritectoid reaction, B+e—-5, at 580° and 
has no range of solid solution at the room temperature. The 
n-phase has nearly 1% of the range of solid solution be- 
tween 37.8-38.9 % of Sn. There is a remelting reaction at 
638° on cooling, by which the y-phase changes to the »7- 
phase and the melt, as pointed out by the previous investi- 
gators. See also Metals & Alloys, Vol. 2, Nov. 1931, page 249. 

TM (5a) 


The Diffusion of Tin into Iron with Special Reference to 
the Formation of Columnar Crystals, Bannister & W. D. Jones 
Engineer, Vol. 152, Oct. 2, 193 page 346. 

Abstract of a paper read before the Iron & Steel Institute, 
Swansea, Sept. 1931. See Metals & Alloys, Vol. 2, Dec. 1931, 
page 302. LFM (5a) 


Regeneration of the Recrystallization Ability by Retro- 
Formation (Riickbildung des Recristallisationvermigens 
durch Riickformung). P. Becx & M. Poranyt. Zeitschrift fiir Elek- 
trochemie, Vol. 37, Aug.-Sept. 1931, pages 521-524. 

The object of this investigation was to discover to what 
extent the recrystallization which starts by bending a crys- 
tal rod can be eliminated by bending it back again and 
whether, if this takes place, the densification goes back, too. 
or progresses further (as has heretofore been assumed) even 
at retrograde recrystallization. The tests were made on Al 
erystais. The conclusion reached was that it depends on the 
degree of deformation if a recrystallization occurs under 
the conditions specified before, but the ability for recrystal- 
lization is reduced by retro-forming; the densification is 
not. Ha (5a) 
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The Magnetic Properties of Cobalt-Chromium Solid Solu- 
tions in Dependence on the Temperature (Die Temperatur- 
abhingigkeit der magnetischen Eigenschaften bei den 
Kobalt-Chrom-Mischkristallen). F. Wrever & H. Lance. Mitteil- 
ungen Kaiser Wilhelm Institut fiir Eisenforschung, Vol. 12, No. 22, 
1930, Report No. 167, pages 353-363; Stahl und Eisen, Vol. 51, 
Feb. 26, 1931, pages 264-265. 

The investigation continues the investigation made by 
F. Wever and U. Haschimoto, Mitteilungen Kaiser Wilhelm In- 
stitut fiir Eisenforschung, Vol. 11, 1929, pages 293-330. After de- 
scribing the apparatus and the method for taking the mag- 
netizing-temperature diagrams of the above-mentioned solid 
solutions in the concentration range up to 15% Cr, the re- 
sults are presented and discussed and the former equilib- 
rium diagram is completed. Most remarkable is the large 
hysteresis of the phase transformation and the parallel 
course of the magnetic transformations of the q-phase and 
B-phase. The large hysteresis of the phase transformation 
is theoretically explained. In accordance with the nature of 
the @-transformation of pure Fe, the magnetic transforma- 
tion of the system Co-Cr does not have the properties of a 
phase transformation. GN (5a) 


The Effect of Alloying Elements upon the Polymorphic 
Transformations of Iron (Ueber den Einfluss von Legierung- 
selementen auf die polymorphen Umwandlungen des Ejisens). 
F. Wever. Mitteilungen Kaiser Wilhelm Institut fiir Eisenforchung, 
Vol. 13, No. 14, 1931. Report 184, pages 183-186. 


The alloying elements of Fe are classified in 2 groups, 
according to the effect on the polymorphic transformations. 
In the first group belong those elements which increase the 


stability of y-iron and correspondingly shift the transforma- 
tion towards the q-iron side. The other group comprises 
those elements which show just the opposite effect from the 
first mentioned group. Each of these 2 groups may be still 
further sub-divided, whether or not the solubility is suffi- 
cient to form y-solid solutions without a gap of miscibility 
or a closed y-field or whether or not 3 phase equilibria 
exist among a-solid and y-solid solutions and a ternary 
crystal type. It is shown that the behavior of the alloying 
elements mentioned above cannot be explained by crystal- 
lographiec relations but a simple relation can be established 
to the radii of the atoms. GN (5a) 


On the Possibility of Grain Growth of Steel below the 
Pearlitic Transformation (Uber die Miglichkeit des Korn- 
wachstums im Stahl unterhalb der Perlitumwandlung). 
F. SAVERWALD & F. Pertxa, Stahl und Eisen, Vol. 51, Oct. 29, 1931, 
page 1344. 

Cylindrical specimens (diameter, 25 mm.; height 25 mm.) 
of a steel containing 0.48% C, 0.29% Si, 1.01% Mn, 0.044% P, 
0.27% 8S, 0.13% Cu which is used as a die steel where sub- 
jected to a load of 4 kg./mm.2 at 600° C. for 12 hrs. in order 
to determine whether or not slight deformations cause a 
grain growth. No such effect could be observed. Further 


experiments with repeated heating and cooling made no 
change in the structure. Evidently the possibility of crystal- 
lization, even after a slight preceding deformation, is very 
limited below the pearlitic temperature in higher C steels. 
GN (5a) 


Austenite and its Decomposition (L’austénite et sa décom- 
position). A. Sauveur. Congrés International des Mines, de la Métal- 
lurgie et la Géologie appliquée, Section de Métallurgie, 6th session, 
Liege, June 1930, pages 335-342. 

Discussion of dendritic and Widmanstidtten structures. 
Compare article of same title in Transactions American So- 
ciety for Steel Treating, Vol. 17, February, 1930, pages 199- 


218. 
See Metals & Alloys, Vol. 1, Oct. 1930, page 794. HWG (5a) 


The Time Law of the De-Strengthening of Deformed Met- 
als (Ueber das Zeitgesetz der Entfestigung verformter 
Metalle). F. Sauverwatp. Zeitschrift fiir Elektrochemie, Vol. 37, 
Aug.-Sept. 1931, pages 531-534. 

The de-strengthening of deformed metals can take place 
in 2 different ways: (1) crystals in which a strengthening 
has taken place by plastic deformation can “recover” again 
thereby reducing the resistance to deformation; (2) new 
erystals can form which do not show any strengthening 
(this is the case particularly in a conglomeration of de- 
formed crystallites). The total deformation resistance of a 
metallic body is also reduced here. The times necessary for 
recovery and de-strengthening by recrystallization were 
measured on cylindrical samples of 10 or 15 mm. diameter 
by measuring the hardness after a definite cold treatment. 
The curves are reproduced. Ha (5a) 


Comment on the Cu-Pb and Similar Heterogeneous Systems 
(Zur Kenntnis des Systems-Kupfer-Blei, und verwandter 
heterogener Systeme). W. Craus. Kolloid-Zeitschrift, Vol. 57, No. 
1, 1931, pages 14-16; Zeitschrift fiir Metallkunde, Vol. 23, Sept. 
1931, pages 264-265. 

The curve separating the 2 liquid-layer field of the Cu-Pb 
system from the field for homogeneous melt shows its 
zenith at 1600° C. when electrical conductivity of the melt 
is taken as a criterion but, on the basis of holding at 
temperature for hours and analyzing the top and bottom of 
the melt, the existence of 2 liquid layers appears to begin 
only after cooling to about 1000° C. Claus’ explanation for 
this seeming discrepancy is that the 2 phases are present 
as an emulsion, so that the equilibrium diagram should be 
drawn with the peak of the curve at 1600° C., to show a 
2-phase field, but that this dispersion separates at lower 
temperatures into 2 actual layers, so the 1000° C. peak rep- 
resents the agglomeration of the dispersed particles into 
masses large enough to separate, rather than a true phasial 
boundary. RFM + HWG (5a) 


The “Graphitization Curves” of N. Hekker (Ueber die 
“Graphitisierungskurven” nach N. Hekker.) A. Merz & H. 
Scuuster. Giesserei mit Giesserei-Zeitung, Vol. 18, June 19, 1931, 
pages 496-499. 

The author disagrees with Hekker in believing that 
equilibrium curves in the Fe-C diagram car. pe calculated 
and shows with different examples that the actual condi- 
tions do not agree with Hekker’s calculations. Ha (5a) 
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Structure & X-ray Analysis (5b) 


The Scattering of X-Rays from Paraffin, Aluminum, Cop- 
per and Lead. Atitex W. Coven. Physical Review, Vol. 38, Oct. 
1931, pages 1424-1431. 

The radiation from a W-target X-ray tube operated at 80 
kv. was filtered through 0.244 cm. Al and the intensities of 
the scattered radiations from, paraffin, Al, Cu and Pb were 
observed by the ionization method. The scattered intensi- 
ties at angles in the range of 30° to 120° with the forward 
direction of the primary beam were compared with the 
seattered intensities at 90°. The scattering from paraffin 
and Al was at an effective wave length of 0.32 A.U.; from 
Cu 0.26 A.U. and from Pb 0.27 A.U. WAT (5b) 


Hexagonal Nickel (Uber hexagonales Nickel). G. Brepvic & 
E. ScuHwarz von Berckamrpr (Technische Hochschule Karl- 
sruhe). Zeitschrift fiir physikalische Chemie, Bodenstein Festband, 
1931, pages 172-176. 

New tests confirmed that a metallic, unmagnetic Ni-de- 
posit of hexagonal atomic arrangement is secured by the 
cathodic atomization of Ni in an atmosphere of hydrogen. 
Slight rise in temperature in an He-current causes the un- 
magnetic hexagonal Ni to be converted into the regular 
magnetic Ni of the cubic lattice. The same phenomenon was 
observed if N was employed instead of H. The structural 
arrangement was investigated by X-rays. EF (5b) 


X-Ray Investigations in the System Cd-Mg (Roentgenogra- 
phische Untersuchungen am System Cd-Mg). U. DEHLINGER. 
Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 194, Dec. 9, 
1930, pages 223-238. 

The experiments were made by the method of Debye- 
Scherrer on alloys containing 30%, 33.3%, 40%, 42%, 55%, 
65% and 80% (atomic) Mg after annealing at 300° C. for 4 
weeks and subsequent quenching. 2 series of solid solutions 
exist at this temperature; they are separated from each 
other by a gap between 30 and 40% Mg. They possess the 
lattice of hexagonal, densest sphere arrangement of Cd and 
Mg, respectively, with a ratio of the axes of 1.89 and 1.62 
respectively in all tested compositions. 25-65 atomic % 
of the 2 series of solid solutions are mutually transformed 
under the influence of the pressure (cold working), MgCds 
and CdMgs which contain all lines of the spectrum of Cd 
and Mg in unchanged location and intensity are formed. 
Additional lines which are due to an ordered atomic dis- 
tribution are, however, also present. The lattice dimensions 
have been determined. Ha (5b) 


The Rearrangement of a Solid Metallic Phase (Uber Um- 
wandlungen von festen Metallphasen). U. Denutincer & L. 
GraF. Zeitschrift fiir Physik, Vol. 64, Aug. 28, 1930, pages 359- 
377. 

From X-ray diagrams of a Cu-Au alloy (50 atomic % Cu 
and 50 atomic % Au), the conclusion is drawn that the tran- 
sition of the modification consisting of cubic solid solution 
to the tetragonal system passes through a well character- 
ized intermediate phase of definite lattice constant and tet- 
ragonal symmetry, though the atoms are only partly or- 
dered. The electric conductivity is found to go parallel to 
the structural change. Though the cubic and the tetragonal 
modification are very soft, the intermediate state is exceed- 
ingly hard. The cause for the transition of the cubic phase 
to the tetragonal intermediate state must be due to the 
valency electrons. (5b) 


Investigation of Gold-Copper Alloys by the Refraction of 
Rapid Electrons (Untersuchung von Gold-Kupfer-Legier- 
ungen mittels Beugung schneller Elektronen). O. E1isenuut & 
E. Kaupp. Zeitschrift fiir Elektrochemie, Vol. 37, Aug.-Sept. 1931, 
pages 466-473. 

An apparatus for the examination of matter by means of 
electron refraction and the method used are described. 
These investigations are possible for practical purposes. 
The electrons used had a velocity of 20-70 kv., which cor- 
responds to wave lengths of 0.085-0.044 A.U., which is 
shorter than the X-rays usually applied. The difference be- 
tween the 2 methods is that the interferences of the refrac- 
tion of the electron give a picture of the state of the very 
exterior layers of the metal because they do not penetrate 
more than a few hundred layers of the atoms, while X-rays 
penetrate deeper. The application of these electrons on Au- 
Cu foils shows that the time of the formation of the uni- 
form solid solution depends on the annealing temperature. 
A tetragonal’ structure could be proved for a 50% Au-Cu 
alloy. For a thermal treatment above 400° C. of 50% Au-Cu 
and also Au-Al, a lattice of the type of zinc blende exists. 
10 references. Ha (5b) 


Secondary Emission From Nickel by Impact of Metastable 
Atoms and Positive Ions of Helium. Marsnartt C. HarrincrTon. 
Physical Review, Vol. 38, Oct. 1931, pages 1312-1320. 

Experiments on the secondary electron emission from 
nickel electrodes due to bombardment by positive ions and 
metastable atoms in a helium discharge under conditions 
similar to those obtaining in a glow discharge are reported. 
The method of measurement is similar to that of Uyter- 
hoeven and Harrington. The proportion of the measured 
current at the cathode which is carried by electrons is found 
to be 15 to 50% depending upon experimental conditions. 
Similarly, the number of electrons per slow positive ion is 
found to range between about 8 and 20%. The secondary 
electrons originate at the surface of the collector with about 
15 volts maximum initial energy. WAT (5b) 


The Structure of Rolled Cadmium (Ueber die Walztextur 
von Cadmium). E. Scumip & G. Wassermann, Metallwirtschaft, Vol. 
10, Sept. 18, 1931, pages 735-736. 

Contains 3 references. Cadmium sheet 10 mm. thick was 
cold rolled to 0.05 mm., cooling in water between passes. 
In spite of cooling, some recrystallization takes place. X-ray 
patterns were taken at various angles according to the 
method used previously by the authors for other metals and 
the results are summarized diagrammatically. The crystal 
orientation in rolled Cd is very similar to that in as 




















PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


On a Magnetic Testing Method for Wire Ropes (Uber ein 
magnetisches Verfahren zur Priifung von Drahtseilen, insbe- 
sondere Firderseilen). F. Wrever & A. Otto. Mitteilungen Kaiser 
Withelm Institut fiir Eisenforschung, Vol. 12, No. 24, 1930, Report 
No. 170, pages 389-390; Stahl und Eisen, Vol. 51, Apr. 9, 1931, 
pages 468-469. 

The new magnetic testing method for tubes which was 
previously described was used to test a wire rope of un- 
known origin. Disturbances on the magnetization curve of 
the rope were shown to be due in all cases to cracks of the 
individual wires. Increased disturbances indicated cracks of 
2 wires at the same location of the strand. GN (6) 


Riveted and Welded Bridge Tests. Canadian Engineer, Vol. 
58, June 10, 1930, page 665. 

An extended abstract of a paper by R. Bernuarp in the 
Zeitschrift Verein deutscher Ingenieure, Nov. 23, 1929, See ‘“Con- 
tinuous Tests on Riveted & Welded Bridges,” Metals & Alloys, 
Vol. 1, Nov. 1930, page 845. VVEK (6) 

Wire Rope Testing Machine. Metallurgia, Vol. 4, Sept. 1931, 
pages 139-140. 

A description of the million pound capacity vertical ma- 
chine recently made for the Canadian Department of Mines. 
The machine can test wire rope specimens of 11 in. circum- 
ference and 6 ft. long. JLG (6) 


On the Relaxation Times of Some Materials under Dy- 
namic Stress (Leber die Relaxationszeiten einiger Werk- 
stoffe bei dynamischer Beanspruchung). A. Esau (University 
of Jena). Zeitschrift fiir technische Physik, Vol. 12, Sept. 1931, 
pages 492-495. 

A formula of Becker (Zeitschrift fiir Physik, Vol. 33, 1925, 
page 125) originally developed for the determination of the 
damping ability of materials was employed to determine ex- 
perimentally the relaxation time 1/R (R — the material con- 
stant) of the following alloys: brass — 1/1 500, Duralumin — 
1/750 and Electron-metal: 1/50 —1/100. EF (6) 

The Effect of Rate of Bending in Notched-Bar Bending 
Tests. JAMes Gray Docuerty. Engineering, Vol. 131, Mar. 13, 1931, 
pages 347-350; Mar. 27, 1931, pages 414-415. 

Attempt was made to show the relation between the slow 
bend and the Izod notched-bar test. Tests were carried out 
on the following metals: 0.25% C steel as rolled and nor- 
malized, normalized 0.35% C steel, normalized 3% Ni steel, 
Monel metal as rolled and annealed, annealed naval brass, 
yhosphor bronze as rolled and annealed and heat treated 
Cr-Mo steel. In these tests the maximum rate of travel has 
been increased from 50 in./min. to 150 in./min. The slowest 

ite used was 0.05 in./min. Results of the notched-bar 
bending tests are shown plotted on a logarithmic scale; 
eparate figures are used to show energy, energy absorbed, 
naximum load, and values of ductility factor. Results of 
hese tests show that for all the ductile metals tested in- 

uding annealed naval brass; the energy absorbed in bend- 
ig or in fracture increases with the speed of test. In the 
ise of annealed Monel metal the type of fracture becomes 
ore brittle with slower rates of testing. In actual frac- 
ture there is much less plastic flow and much greater 
ening at the root of the notch. This may indicate that 
acture proceeds first by ductile shearing but later in the 
est, stress concentrations are such that brittle cracking 
sccurs. Annealed Monel metal is not abnormally lacking in 
toughness at low speeds but is abnormally tough at high 
speeds. The decrease of load begins much earlier in the 
test of nickel steel and the rate of decrease is much more 
rapid in the case of mild steel. The crack once started 
ravels for a considerable distance. This is shown by the 
audibility of the crack during the test, the appearance of 


‘right band across the broken face of the specimen, 
ny 


a 
and 
the sudden drop of load in the diagram. In the case of 
nickel steel at the lowest speeds of test, the proportion of 
specimens which crack is small. The crack is slight show- 
ing a narrow bright band and the energy lost due to the 
slight drop of load is small. The energy absorbed by the 
uncracked specimens increases with speed and the falling 
off of the mean of all tests at higher speeds is due to 
increasing violence of the crack and to the greater number 
of cracked specimens. Energy absorbed during notched-bar 
bend tests depends mainly on the maximum load carried 
during the test and the travel of the striker before the 
load begins to fall off rapidly. The energy absorbed in each 
test was divided by this maximum load giving an “equiva- 
lent length of diagram.” This is large for ductile materials 
and small for brittle materials. This length may then be 
called the “ductility factor.” In all materials examined, the 
maximum load increases with speed. The ductility factor in- 
creases with the speed only in the case of annealed phosphor 
bronze and naval brass. Tests were also made to determine 
the relation between the notched-bar test and the ordinary 
tensile test. Curves are given showing the results of these 
tests. LFM (6) 
Photoelasticity Assumes Prominent Place in Stress De- 
termination. Machine Design, Vol. 3, Nov. 1931, pages 38-39. 
The photoelastic method was used to determine the 
stresses of sheet mill housings and press frames: this re- 
sulted in changing the design to a better one of less severe 


stress concentrations. Several qualities of steel were used 
in these tests. Ha (6) 


The Structure Sensitiveness of Magnetism in Metals. F. FE. 
Lowance & F. W. Constant. Physical Review, Vol. 38, Oct. 1931, 
pages 1547-1551. 

The magnetic susceptibility of Cu, Ag, Pt and Bi was 
measured for the annealed state and after various degrees 
of cold work. The cold work consisted of twisting, stretch- 
ing and pounding. In every_case the cold work decreased 
the diamagnetism (Cu, Ag, Bi), or increased the paramag- 
netism (Pt). This probably explains the variation in the 
measured values of metallic susceptibilities as due to a 
structure sensitiveness. This is attributed to the increase 
in the paramagnetic contribution of the partly bound elec- 
trons of the metal due to cold work. The electrical con- 
ductivity is usually decreased. WAT (6) 





G-E x-ray installation at Saginaw Works of Wicks Boiler Co. With this equip- 
ment, 34 inches of longitudinal seam are radiographed at each exposure. 


‘The value of 


X-Ray Equipment 
cannot be over-estimated’’ 


ROM the Engineering Department of the Wicks Boiler 

Company comes this evaluation of x-rays in the exami- 
nation of welds. To quote the writer, Mr. R. R. Kondal, 
more completely: 


“The x-ray equipment in our plant has been installed as an 
important part of modern laboratory facilities. Its value in 
experimental and research work in connection with welds 
cannot be over-estimated. 

“Our x-ray apparatus also fully provides for the thorough 
examination of welded joints in power boiler drums and 
unfired pressure vessels, as required under the A. S.M.E. 
Construction Code for Drums of Power Boilers and Class 1 
Unfired Pressure Vessels. 

“We are thoroughly convinced that the use of the x-ray 
is a very accurate method of non-destructive test to find 
defects in welded joints. For this purpose the x-ray in- 
stallation at our plant has proven efficient and has fully met 
our requirements.” 


General Electric x-ray equipment is saving many firms 
thousands of dollars annually, in the examination of welds, 
castings, rolled and drawn materials, hidden assemblies, 
etc. By non-destructive x-ray inspection of finished prod- 
ucts, internal defects are revealed and, in many cases, 
eliminated by a change in manufacturing methods. Let 
us send you literature describing its many applications. 
Address !ndustrial Department. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 





2012 Jackson Boulevard Chicago, IIL,U.S.A. 
“FORMERLY VICTOR (WS _x-RAY CORPORATION. 


Join usin the General Electric program broadcast every 
Sunday afternoon over a nationwide N. B. C. network 
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Fatigue of Metals & Alloys (6f) 


The abstracts appearina under this heading are prepared in codp- 
eration with A.S.1.M. Research Committee on Fatigue of Metals. 


Phe Fatigue of Aircraft Parts. J. B. Jounson. Aviation, Vol. 
30/ Sept. 1931, pages 542-546. 

“Under-stressing” is the application of repeated stresses 
at, or just below, the fatigue limit. It has an effect similar 
to cold working increasing the tensile strength and fatigue 
limit and reducing the ductility, The increase is small for 
heat-treated steels, but in the case of 18% Cr, 8% Ni speci- 
mens, previously cold drawn, which had been run for 100,- 
000,000 cycles at the fatigue limit (62,000 lbs./in.2) these 
were run at 70,000 lbs./in.2 for 5,000,000 cycles. A further in- 
crease to 72,000 lbs./in.2 resulted in failures between 75,000 
and 100,000 cycles. The fatigue limit of cast iron has been 
increased 30% and of Cr-Mo cast steel has been increased 
20%. “Over-stressing” is the application of original stresses 
higher than the fatigue limit. A few experiments indicate 
that a specimen may be over-stressed for a limited number 
of repetitions without decreasing the fatigue limit. DTR (6f) 

Staybolts. Correspondence from H. L. Miirer, Central Alloy 
Division, Republic Steel Corp. Metals & Alloys, Vol. 2, Sept. 
1931, pages 109-110. 

The writer describes comparative corrosion fatigue tests 
between wrought iron, and Cu-Mo and Ni alloy staybolt 
irons. Properties and heat treatments are reported, Superior- 
ity of alloy steels over wrought iron is shown. WLC (6f) 

Universal Testing Machine for Alternating Fatigue Loads 
(Universalpriifmaschine fiir Dauerwechselbelastung). KK 
RATHKE. Zeitschrift Vercin deutscher Vol. 
1931, page 1289. 

A machine of the Losenhausenwerk, Disseldorf, for ten- 
sile, compression and bending tests is described. The mate- 


Ingenieure, 75, Oct. 10, 


rial can also be subjected to a pre-stress of any amount, 
beside the alternating load. The reading instruments can 


be arranged apart and remote from the machine. Ha (6f) 

Fatigue Strength of Carbon and Alloy Steel Plates as Used 
for Laminated Springs. R. G. C. Batson & J. Bravery. Proceedings 
Institution Mechanical Engineers, Vol. 120, Feb. 1931, pages 301- 


99o°o 
VV ee. 


Includes discussion. Tests were made to ascertain the ef- 
fect of grinding away the outer skin of the plate on the 
limiting range of stress under repeated loadings and to 


discover if the surface effect of the heat-treated spring 
plates was due to the heat treatment. The analyses of the 
steels used are given and the testing methods are described 
in detail. From the results, it can be stated that the condi- 
tion of the surface layer was the principal factor in causing 
the fatigue resistance of complete laminated springs to be 
considerably below that which would be expected from 
the known mechanical properties of the material of which 
they were composed. The thickness of the deleterious layer 


was found to be small. By machining 1/16 in. from the sur- 
face, it was practically completely removed; usually, even 
10/1000-15/1000 in. would be sufficient. This surface effect 


was found to be produced by hardening and tempering. Only 
slight (if any) improvement was obtained by heat treating 
the spring plates after the thin layer had been machined 
from the surface of the rolled material. See also Metals & 
Alloys, Vol. 2, Oct. 1931, page 215. Ha (6f) 

Fatigue Tests of Weld Metal. R. E. Perrerson & C. H. Jen- 
NINGS. Proceedings American Society for Testing Materials, Vol. 31. 
pt. 2, 1931, pages 194-203 

See abstract of preprint. Metals & Alloys, Vol. 2, 
page 257. Includes discussion, in which 
that better fatimue results would be 
(fluxed) welding electrodes used 


Nov. 

it was brought 
expected were 
instead 


out 
coated 
of bare ones. 
Hwe (6f) 
Fatigue Stresses, with Special Reference to the Breakage 
of Rolls. Frepvertc Bacon. Proceedings South Wales Institute of Engi- 
neers, Vol. 47, Part 1, Sept. 15, 1931, pages 374-397. 
Discussion of article abstracted in Metals & Alloys, Vol. 2, 
Oct. 1931, page 2165. AHE (6f) 
The Loading Capacity of Bearings for Cylinder Rolls. 
(Ueber die Tragfihigkeit von Zylinderrollenlagern.) Roserr 


Munpt. Maschinenbau, Vol. 10, May 21, 1931, pages 354-357. 
The author indicates how to choose the bearings. The 


specific load is used as an expression of stress on the loaded 
surface. The relation between life of the bearing and resi- 
dual load is calculated and an attempt is made to establish 
an idea of specific stress. Life of the bearing is reduced in 
fatigue tests. The choice of a suitable and workable con- 
ception of the length of life and the premature failure of the 
bearing is discussed. Calculations are made from load data 
obtained from 4 reliable roller-bearing manufacturers. The 
establishment of the hypothesis used im evaluating the data 
is necessary. MAB (6f) 


Fatigue Tests on the M. A. N. Machine. Metallurgist, Mar. 
1931, pages 44-45; Mitteilungen aus den Forschungsanstalten (Gute- 
hoffnungshiitte), Vol. 1, Sept. 1930, page 8. 

A. Junger describes experiments on the M.A.N. machine, 
investigating the effect on the fatigue strength of the con- 
dition of the surface of the material and also to see how 
welded joints behave under alternating loads. Corrosion 
fatigue experiments are also described. VVK (6f) 


Fatigue and Fatigue Testing. Metallurgist, Apr. 25, 1930, 
page 55; May 30, 1930, pages 75-76. 

In discussing the notched-bar repeated impact test (the 
Krupp test) this article notes that investigations made sev- 
eral years ago at the British National Physical Laboratory 
by Stanton and others showed that if the energy per blow 
were high the results of repeated-impact tests on notched 
specimens arranges metals in the same order of merit as 
Charpy or Izod test results, while for tests with a small 
amount of energy per blow, the same order as that indicated 
by fatigue test results. It may be noted that McAdam’s re- 
sults take this conclusion in a general way. The author 
concludes that the repeated-impact test does not appear to 
indicate any special inherent property of a metal different 
from those determined by other tests. (6f) 
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ELECTRO-CHEMISTRY (7) 
Electroplating (7a) 


Analysis vs. Guesswork. Tueropore Ross (Chromium Service 
& Sales Co., Inc.). Metal Industry, N. Y., Vol. 28, Mar. 1930, 
page 126. 

High standard of workmanship and intensive economy in 
production costs is rigidly controlled by chemical analysis. 
Periodic chemical analysis is required to see that quality of 
nickel solution has not changed. Ni, Cl, alkalinity and boric 
acid are important parts of nickel plating tai — 

TSP (Ta) 


Chromium Plating Technique. Rozert D. ZIMMERMAN (Inger- 
soll-Rand Co.). Metal Progress, Vol. 19, June 1931, pages 54-59, 
102. 

The author describes solutions used and general technique 
of chromium plating for resistance to abrasive wear. 

WLC (7a) 


Characteristics of Chromium Plating Baths (La détermina- 
tion de quelques caractéristiques d’un bain de chromage dur). 
E. pE WINIWARTER & J. Orban. Congrés International des Mines, de la 
Métallurgie et de la Géologie appliquée, Section de Métallurgie, 
6th session, Liege, June 1930, pages 555-560. 

Various baths containing CrOs, Cre (SO4)3s and NaH SO, 
were studied, and the temperatures and current densities at 
which bright deposits were obtained are plotted. Each bath 
has a definite range outside of which the deposits were not 
satisfactory., The center of the area within which good de- 
posits were obtained is around 50° C. and 15 amp./dm.2 for 
a bath of 350 gr. CrOs/liter, 5 gr. Cre (SO4)s/liter, 4 liters 
distilled HeO, and about 55° C, 80 amp/dm.? for one of 350 
gr. CrOs/liter, 5 gr. Cre(SO4)s/liter, 5 liters distilled water, 
+ 60 gr. NaHSO4. Intermediate compositions show interme- 
diate loci of satisfactory deposits. The former bath has 
greater flexibility as to temperature, the latter as to current 
density. See also Metals & Alloys, Vol. 2, Sept. 1931, page 175. 

HWG (7a) 


The Measurement of pH Value in Aged Electrolytic Bath 
with Emphasis on the Ni-Bath (Die Messung der Wasser- 
stoffzahl in galvanischen Veredlungsbidern unter besonderer 
Beriicksichtigung der Nickelbiider). M. WitiMer. Oberfliachen- 
technik, Vol. 8, Jan. 6, 1931, pages 1-2. 

Commercial electrometric and colorimetric methods for 
determining the pH value in aged electro-plating baths are 
described with emphasis on the Ni-bath. Factors influencing 
the accuracy of measurement of pH value are cited. The 
experiments showed that, for commercial purposes, a tem- 
perature between 20 and 30° C. is best and quinhydrone elec- 
trode shall be used. For the colorimetric determination of 
pH value, bromcresol green and bromcresol red were found 


to be most suitable; however, oxidizing salts must be ab- 
sent. ER (7a) 
Colorings on Aluminum (Firbungen auf Aluminium). E. 


WERNER. Oberflichentechnik, Vol. 8, Aug. 18, 1931, pages 175-176. 

The possibility of successfully electroplating pure Al and 
cast Al, which is often doubted, is defended. It is, of course, 
necessary to make the material absolutely free of grease 
and oxide films. The author recommends that a so-called 
“connecting bath” consisting of 100 g. stannous chloride, 
100 g. stannic sodium and 100 g. zine sulphate be applied 
first; at room temperature and 3 volts, this gives a good 
deposit on which, later, Cu or Ni can be deposited; but the 
temperature must not be too high. The experiments also 
showed that, for nickel plating, the electrolyte must con- 
tain at least as much salts of Mg as salts of Ni. The causes of 
the formation of blisters are discussed; this may, very likely, 
be ascribed to too great heating of the parent material 
which the hard nickel deposit cannot follow directly. Al 
alloys with Mg (electron and magnalium) cannot yet be 
satisfactorily electroplated. The tests are not yet con- 
cluded. Ha (7a) 


The Stability of Cadmium Cyanide Plating Solutions. 
S. Wernick. Preprint, Transactions Electrochemical Society, Vol. 60, 
Sept. 1931, pages 117-128. 

A study of the Cd bath was made mainly to find a set of 
conditions under which the anode efficiency would equal to 
cathode efficiency, or, the anode-to-cathode-efficiency ratio 
would equal to unity. Experimental results show (1) in the 
presence of little or no free cyanide, the anode to cathode 
efficiency ratio changes inversely as the Cd content of the 
bath; (2) with 30 g./l. Cd, the free cyanide content may vary 
from 50% to 150% (8.68 to 26 g./l. KCN) without increasing 
the anode to cathode efficiency ratio; (3) NaOH helps to re- 
duce the ratio in a small degree, it has less effect upon con- 
ductivity of the electrolyte; (4) current density has marked 
effect upon anode to cathode efficiency ratio. High current 
density up to 4.4 amp./dm.2 reduces the ratio but makes de- 
posit dark and coarse-grained; (5) temperature increases 
directly with the anode to cathode efficiency ratio. Deposit 
becomes spongy above 35° C.; (6) conductivity of electrolyte 
increases directly with Cd content, free cyanide content and 
temperature. Anodes of stainless steel are recommended to 
replace up to 75% of the Cd anodes in order to reduce the 
tendency of the electrolyte to increase its Cd contese. (Ta) 

ia 


Passive and Dense Nickel Deposits, “Armor-Nickel” (Pas- 
sive und dichte Nickelniederschlige “Panzernickel”). Cart 
Scuucn. Oberflichentechnik, Vol. 8, Oct. 6, 1931, pages 208-209. 

Normal Ni deposits are always more or less porous and 
offer, therefore, no absolute protection against corrosion. 
A Cr deposit is often applied on top of the Ni to impart a 
denser coating. The new method obtains density of the Ni 
deposit by preventing the H from depositing with the Ni. In 
this manner, a film of Ni with only 1-4 pores/cm.2 was ob- 
tained as compared with more than 12 in the normal deposit. 
A microphotograph shows the extremely dense, uniform de- 
position. The method is developed by the Electrochemical 
Works of F. Blasberg. The composition of the bath is not 
disclosed. Ha (7a) 





Plating of Aluminum for Protection. H. C. Cocxs. Chemical 
Age, London, Vol. 22, May 24, 1930, pages 485-486. 

A paper before the Electroplaters and Depositors’ Tech- 
nical Society. See Metals & Alloys, Vol. 2, Feb. 1931, page 38. 
VVK (7a) 


Difficulties of the Electrodeposition of Chromium. J. W. 
CuTHBERTSON. Chemical Age, London, Vol. 23, Metallurgical Sec- 
tion, Nov. 1, 1930, pages 25-26. 

Extracts from a paper before the Electroplaters’ and De- 
positors’ Technical Society. The work should be ground and 
polished, cleaned of grease by alkaline electrolytic cleaning, 
swilled in 10% sulphuric acid, rinsed in water, scrubbed with 
fine sand for brass and pumice for steel and again rinsed. 
After clearing and before nickeling it should not be touched 
with the bare hands. The best results in Cr plating are ob- 
tained from a solution of chromic acid and chromic sulphate 
in water. Pb anodes should be used as Fe anodes are at- 
tacked by the solution, decrease the throwing power and in- 
crease the resistance of the solution. The efficiency of the 
bath depends on the chromic acid-chromium sulphate ratio 
which is also affected by the temperature and current den- 
sity. The temperature should be 40° C. + 3°, the current 
density 65 to 85 amps./ft.2. Difficulties in technique are also 
discussed. See also Metals & Alloys, Vol. 2, Feb. 1931, page 38. 

VVK (Ta) 


Industrial Education for Electroplating Industries. C. L. 
MANTELL. Metal Industry, New York, Vol. 28, Aug. 1930, pages 
385-386. 

Describes a 2 year non-collegiate course of training in the 
department of industrial chemical engineering of the school 
of science and technology at Pratt Institute. See also 
Metals & Alloys, Vol. 1, Oct. 1930, page 797. VSP (Ta) 


Conference on Electroplating Standards. Monthiy Review 
American Electroplaters’ Society, Vol. 18, Apr. 1931, pages 17-22. 
The proposed standards and specifications cover mate- 
rials used in plating, electroplated products, thickness and 
color of coating. Ha (7a) 


Electro-Deposited Cadmium as a Rust Preventative. Metal 
Industry, London, Vol. 37, Aug. 8, 1930, pages 131-132; Aug. 22, 
pages 181-182. 

Abstract translation of an article “Elektrolytische Kad- 
miumniederschlage als Rostschutzmittel” in Zeitschrift fiir 
fetallkunde, Feb. 1930. See Metals & Alloys, Vol. 1, Nov. 1930, 
page 848. VSP (7a) 

Electroplaters’ Annual Convention. Metal Cleaning & Finishing, 
Vol. 2, July 1930, pages 601-608, 624. 

Report of the eighteenth annual convention of the Amer- 

an Electroplaters’ Society. Includes abstracts of the pa- 
ers presented. MS (7a) 


Electroplating on Cold-Rolled Steel, Grorce B. Hocasoom. 
[etal Industry, N. Y., Vol. 29, Sept. 1931, pages 390-392. 

Paper read before American Electroplaters’ Society, July 
1931, and published in the Monthly Review, August 1931. 
Ineludes discussion. See Metals & Alloys, Vol. 2, Nov. 1931, 
age 258. PRK (Ta) 


The Control of Acidity and Alkalinity in the Metal Plating 
Industry. Metal Cleaning & Finishing, Vol. 3, Apr. 1931, pages 
281-284, 302. 

The pH-scale is explained and theoretically discussed. 
The colorimetric method of measuring the hydrogen ion 
oneentration pH with the comparator set is described and 

table giving the pH range and color changes for a num- 
er of liquids are added. Ha (7a) 


The Mechanical Properties of Copper Deposits. Brass World, 
Vol. 27, July 1931, pages 153-155. 

Addition agents have been found the most effective in 
mproving the mechanical properties of Cu plating. The 
Brinell hardness range of Cu deposited under widely dif- 
fering conditions from acid sulphate solutions free from 
organic matter is narrow; there is also a considerable ten- 
deney for the formation of rough and nodular deposits at 
high eurrent densities. No addition agent has been found 
that has an appreciable influence in effecting the production 
of smooth deposits at high current densities and which, at 
he same time, does not materially increase the hardness of 
the deposit. Phenol can be used in concentrations up to 10 
=./liter, and as a chemical method is available by which its 
concentfation can be controlled it appears eminently suit- 
able for use in acid copper sulphate solutions. WHB (7a) 


The Titration of Free Cyanide in Silver Plating Solutions. 
Metal Cleaning & Finishing, Vol. 3, Feb. 1931, page 104. 

With a stock solution of potassium argentocyanide, the 
titration of the free cyanide of silver nitrate could be car- 
ried out without having to remove the carbonate present in 
silver plating solutions, provided dilution sufficient to take 
care of any interference due to the carbonate is ares ' 

a (7a 


Electro-deposition in Non-Aqueous Solvents. Metallurgist, 
July 1931, pages 100-102. 

Recent researches, particularly in America, has directed 
attention to electrodeposition in non-aqueous solutions. At 
present there is a mass of uncorrelated and to some extent 
conflicting data on a number of solvents differing widely in 
physical and chemical properties. The history, with exam- 
ples, of metal deposition from non-aqueous solutions is 
briefly reviewed. VVK (Ta) 


The Draft Regulations for Chrome Plating. Chemical Age, 

Lé@ndon, Vol. 23, Aug. 2, 1930, pages 102-103. 
he regulations of the Medical Inspectors of Factories in 
regard to Cr plating were discussed by Dr. S. G. Overton at 
a meeting of the Electroplaters and Depositors’ Technical 
Society in London. The present regulations require exhaust 
drafts as near the point of origin as possible, bath facilities, 
rubber or leather boots, gloves and aprons and medical ex- 
amination every 14 days. A mixture of 3 parts vaseline and 
one part lanoline should also be rubbed in the nostrils and 
on the hands as a preventative both before and after work. 
VVK (Ta) 








Modern Nickel Plating Technique (Die neuzeitliche Ver- 
nickelungstechnik). Oberflichentechnik, Vol. 8, July 7, 1931, 
pages 141-142. 

A. general discussion of modern tendency to use plating 
baths for quick and thick deposits of Ni. This is obtained 
by a high percentage of metal with a low percentage of salt 
(about 2-3% of the metal content). The reasons for acid and 
alkaline reactions are discussed and the meaning of the pH 
value which is determining for the acidity or alkalinity of 
the bath are also explained. A method to determine the po- 
rosity of the Ni deposit by means of a potassium-ferri- 
cyanide test is described. Ni anodes should be annealed be- 
fore use to assure a good solubility. Ha (7a) 


Lead and Lead-Antimony Anodes for Chromium Plating. 
E. M. Baxer & P. J. Merxus. Preprint, Transactions Electrochemical 
Society, Vol. 61, Apr. 1932, pages 23-29. 

For chromium plating from the chromic acid bath the pure 
Pb anodes are most resistant to corrosion with continuous 
operation; Sb-Pb anodes are most resistant with intermit- 
tent operation (2 min. on, 1 min. off; or 16 hrs. on, 8 hrs. off). 
Up to 12.5% Sb in the alloy, the corrosion loss in g./amp.- 
hr. bears a straight-line relationship with the Sb content of 
the alloy. For continuous operation, the anodic corrosion 
increases from 0.0085 g./amp. hr. for pure Pb to 0.0098 2./ 
amp. hr. for 12.5%-SbPb. In intermittent operation, the 
anodic corrosion decreases from 0.01 g./amp. hr. for pure Pb 
to 0.0074 g./amp. hr. for 12.5% SbPb. The curves plotted from 
these results intersect at 5.2% Sb. With other modes of in- 
termittent operation, the longer the idle interval in compari- 
son with working interval, the heavier will be the corro- 
sion on pure Pb anodes, but the faster will this corrosion 
decrease as the Sb content is increased. The presence of Sb 
up to 12.5% in the Pb anode does not interfere with equili- 
brium concentration of trivalent Cr. The bath used by the 
authors was 2.5 Mol CrOsg, 0.025 Mol HeSO,4, temperature 45° 
C., anode current density 10.5 amp./dm.2 LCP (7a) 


Chromium Plating. E. J. Doszs. Journal Society of Chemical In- 
dustry, Vol. 49, Mar. 28, 1930, pages 161-165T. 

A general review of the Cr plating process. VVK (7a) 

Rhodium Plating Process Shown to Platers. Brass World, 
Vol. 27, Sept. 1931, page 201. 

Sigmund Cohn, 44 Gold St., N. Y. C., has shown a process 
operating at room temperature for Rh plating. Rh deposits 
show high resistance to abrasion, and may be applied to 
Cr, Fe, Sn, Cd, Pb, Sb, and such soft metals as Britannia 
white metal, ete., after preliminary plating with Ag, Ni, 
Cu, Au or other metal. The plating outfit is illustrated. 

WHB (Ta) 

Nickel Plating Die Castings. J. T. GiLMoreE. American Ma- 
chinist, Vol. 75, Aug. 13, 1931, page 265. 

The treatment of the pieces before plating is briefiy de- 
scribed and the precautions necessary to avoid peeling of 
the plate are explained. Ha (7a) 


METALLIC COATINGS OTHER THAN ELECTROPLATING (8) 


Sprayed Molten Metal Coating Process and Results. Kicu- 
ARD L. Binper. Journal Franklin Institute, Vol. 210, Aug. 1930, 
pages 173-217. 

The Metalayer process of metal spraying, using oxy- 
acetylene, is described. The application of metal coatings to 
a large variety of objects is shown by photographs. The 
following metals and alloys can be applied: Zn, Al, Pb, 
Sn, Cu, bronze, Cd, brass, Ni, Nichrome, Monel metal, Fe, 
steel, Au, Ag, phosphor-bronze, Se, Mn, and Ta. Ha (8) 


Manufacture and Uses of Nickel-Clad Steel Plate. WILLIAM 
G. Humpton, F. P. Huston & Rozert J. McKay. Rolling Mill Journal, 
Vol. 5, Feb. 1931, pages 123-124. 

Abstract of a paper presented at a meeting of the Amer- 
ican Institute of Mining & Metallurgical Engineers, held in 
New York, week of Feb. 16, 1931. See “Nickel-Clad Steel 
Plate Work,” Metals & Alloys, Vol 2, Nov. 1931, page 260, 

JIN (8) 

The Adherence of Zine Coatings. Wittiam H. Ftxxverpry 
(Singmaster & Breyer, Consultants). Metals & Alloys, Vol. 2, 
Nov. 1931, pages 266-271. 

2 divisions of this problem are adherence of the molten 
Zn to bare iron or steel and the subsequent adherence of 
the coating under deformation. With proper care in pickling 
and fluxing the molten Zn will wet the base readily when 
it reaches the temperature of the Zn bath. Defects traceable 
to inadequate adherence of the molten coating material in 
Sn and other plating operations are not experienced with 
Zn. The problem of an adherent coating to withstand de- 
formation after application is far from simple in the case 
of Zn. The structure of the Zn coating is discussed and the 
bearing of these features on the adherence of the coating 
is shown. Even contour of the layers of the coating is supe- 
rior to irregular layers in adherence under bending. Gen- 
erally light coatings are superior to thick ones. The effect 
of temperature on the growth of Fe-Zn alloys, rate of cool- 
ing, Zn bath composition and composition of the base on 
the adherence of the coating are discussed. C content of 
0.6% in the base is conducive to ductile, adherent coatings. 
Rephosphorized steels of medium C show good coating 
characteristics. Cracking of the coating is not necessarily 
a fault as long as peeling does not occur. Zn apparently 
offers an electro-chemical protection to iron against cor- 
rosion and small discontinuities do not impair this protec- 
tion. The “galvannealing” process is described in which the 
fluid Zn is converted into the Fe-Zn alloy and no thin layer 
of Zn remains to peel from the surface and good adherence 
is obtained. WLC (8) 


New Lead Coating Process. Brass World, Vol. 27, Nov. 1931, 
page 238. 

The “Leadhesion” process is commercially applied by the 
Gross Engineering Corp., Cleveland, Ohio, and is peculiarly 
applicable to the wide range of tanks, vacuum and pres- 
sure vessels, and moving parts of acid-proofed or. brine- 
proofed machinery, etc. The process offers certain technical 
refinements over the present lead-coating processes. 

WHB (8) 
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INDUSTRIAL USES & APPLICATIONS (9) 


Use of Alloy Steel More Diversified. J. D. Knox. Steel, Vol. 
88, Jan. 1, 1931, pages 252-254. 

The automobile builders were the first to use alloy steels 
in quantity. Now, the petroleum, agricultural, machine tool, 
chemical, railroad and other industries are important con- 
sumers. The use of alloy steel forgings is on the increase 
in all industries. The chemical and allied industries are 
using increasing amounts of heat and corrosion resisting 
alloys of Cr and Ni. These alloys are being widely used also 
for the interior and exterior decoration of large buildings. 
Larger amounts of tungsten carbide are being used for tool 
steels and cutting materials. JN (9) 


Development of the Welded Fire Box Heating Boiler in 
Canada. CLirrorp W. Morcan. Canadian Machinery, Vol. 42, Nov. 
12, 1931, pages 38-44. 

The introduction of the low pressure welded steel fire- 
box boiler, embodying in later types a simplicity of design 
which ensures a high standard of durability and low oper- 
ating costs, marks a new era in heating design and con- 
struction. Several new types of welded firebox boilers are 
described and shown by a number of drawings. WAT (9) 


Light Alloy Pistons. H. J. Maysrey. Automobile Engineer, Vol. 


21, Sept. 1931, pages 351-352. 

Lightness, mechanical strength at working temperatures, 
wearing properties, high thermal conductivity, low coeffi- 
cient of linear expansion, cheapness must be considered in 
the selection of material for pistons. This article notes, 


however, that, beside these physico-chemical considerations, 
the thermal point of view (that is, transferring the heat 
from the zone of high temperature as quickly as possible) 
enters into the satisfactory solution of the problem. The 
investigations along this line of thought have led to the 
following points: no interior webbing must be employed to 
mechanically reinforce a weak crown; skirt and head of 
piston must be continuous; the material should satisfy a 
forinula developed by the French Academie des Sciences 
which provides that thermal conductivity/density x coeffi- 
cient of expansion becomes a maximum. A piston developed 
along these ideas is described. Ha (9) 


The Design of Welded Steel Structures. X. H. A. McCreapir. 
Welder, Vol. 2, Aug. 1931, pages 1-6. 

In this last instalment, some special constructions are 
discussed and ways for their calculation are given; for in- 
stance, gantries, and crane girders, stairs, piers, dock gates, 
steel carriage bodies. Ha (9) 

Practice in Steel Construction (La Pratica delle costru- 
zioni metalliche). F. Mast. Ulrico Hoepli Milan, 1921. Paper, 
7 x 10 inches, 530 pages. Price 80 L. 

The preface states that this has been written to fill a 
need for a technical handbook on structural engineering in 
the Italian language. 

The metallurgical discussion of structural steel is very 
brief, and not very informative. It is stated that cast iron 
contains from 1.5 to 6% C. Acceptance tests are dismissed 
with very brief quotations from the Italian Standards. 
Design on the basis of use of the steels of higher elastic 
strength, such as Nos. 48 and 52, and the Si and Ni steels, 
is apparently well advanced in Italy. 

The standards of the Italian railways forbid punching 
of structural steel, drilling or sub-punching and reaming 
being required. The book deals with riveted structures, only 
about 5 pages being devoted to welding and the use of 
welded assemblies. 

The general principles of the mechanics of structures 
ire given, and very many details of design discussed and 
shown in sketches, in regard to many types of buildings, 
bridges, cranes, towers, etc. The civil engineer will find this 
a very complete treatise, profusely illustrated. 

H. W. Gillett (9) -B- 

Development of Portable Mooring Masts for Dirigibles. 


BERAN von LinpeEN Lanspowne, Iron Age, Vol. 128, July 2, 1931, 
pages 18-20 
There are 8 types of masts: (1) mobile mast: (2) fixed- 


stubmast: (3) temporary stubmast. Strength of mast de- 
pends on size of airships and maximum wind velocities. 
Ultimate strength of mast should be greater than that of 
ship. Factor of safety of 2%-3 is ample. Attempts have 
been made toward international standardization of mooring 
mast cups and cones. VSP (9) 


Steel Fioors (Fussbiden aus StahlIblech). Die Schmelschweis- 
sung, Vol. 10, June 1931, page 140 

Discussion of the possible advantages and economy in 
using steel sheets for floors instead of wood and the re- 
quired dimensions, supports, joints, etc. The costs for a floor 
of 75 mm, I-beams with 5 mm. steel sheets with fire proof- 
ing and a cork cover are given as RM 46 for one square 
meter. Ha (9) 


Steel Metal’s Important place in Great Modern Buildings. 
Sheet Metal Worker, Vol. 22, Oct. 16, 1931, pages 588-589. 

Illustrations and descriptions of ornamental uses in 
hotels, etc. Ha (9) 


The Application of Gas Welding in Art Craft (Die An- 
wendung der Gasschweisstechnik im Kunstgewerbe). Dic 
Schmelzschweissung, Vol. 9, Oct. 1930, page 230. 

Shows 2 examples of decorative art welding with gas 
flame Ha (9) 


Nickel Steel Boilers for New Canadian Pacific Locomotives. 
Boiler Maker, Vol. 31, Apr. 1931, pages 88-91. 

The use of a nickel steel having a minimum tensile 
strength of 70,000 lbs./in.2 led to a 27% saving in weight 
of the barrel course plates against carbon steel boiler plate. 
Complete data for the locomotive are given. Ha (9) 


Cast Steel or Cast Iron Grate Bars. Boiler Maker, Vol. 31, 
Sept. 1931, page 241. 

In the locomotives of the United States, Canada and 
Mexico, only 6%, or a total of 4100 locomotives, have cast 
steel grates of different types. The large majority, 84%, use 
cast iron grates. Ha (9) 


METALS & ALLOYS 
Page MA 96—Vol. 3 





Metals te Use for Various Parts of Grinding Machines, 
Edgar Alien News, Vol. 10, Nov. 1931, page 992. 

Where Mn steel is used for parts taking heavy wear or 
exposed to hammering, the hardening and flowing effect of 
this material under such loads must be taken into account 
in planning the method of bolting it together. Room for 
expansion must be allowed. Heat treated chrome steel is 
the most suitable material for grinding plates in ball mills, 
for partition diaphragms and end liner plates in ee a 

a (9) 


Interesting Steel Castings for Mining Use. Edgar Allen News, 
Vol. 10, Oct. 1931, page 977. 

One piece is a ladle of 7 tons; 7 ft. 6 ins. external, 5 ft. 
internal diameter; 6 ft. 11 ins. deep; wall thickness 2.5 ins. 
The other is a bale of 2.75 tons; 7 ft. 1% ins. diameter at 
the top, 6 ft. 2 ins. diameter at the bottom; 2 ft. 1% ins. 
deep. The material is a C steel of 32/36 tons tensile 
strength with 15% elongation in 2 ins. Ha (9) 


Copper Steel in the Manufacture of Locks, Hinges and 
Similar Wares (L’Acier au Cuivre dans la Confection des 
Serrures, Charmieres et Materiél Similaire). L’Usine, Vol. 40, 
Oct. 2, 1931, page 11; Cuivre et Laiton, Vol. 4, Aug. 30, 1931, 
page 387. 

The use of copper steel in the manufacture of hardware 
has increased considerably in France because of its rust- 
resisting qualities. Ha (9) 

Plated vs Solid Sheets. Brass World, Vol. 27, July 1931, page 
159. 

Well made plated sheets are more ecunomical to use than 
solid sheets. Examples of plated sheet applications are il- 
lustrated. WHB (9) 


Are Welded House Promises New Market for Steel. Jron 
Age, Vol. 128, July 23, 1931, pages 254-255. 

A comparison of wood construction with welded steel 
construction (sills, studs and headers) showed $6720.00 for 
wood against $6744.00 for steel. The houses have a brick 
veneer. Ha (9) 


Delicate Foods Protected by Lead or Lead-Tin Foil. Brass 
World, Vol. 27, Oct. 1931, page 221. 

Pb-foil is used for the protection of tea-leaves against 
air and sunlight. Pb-Sn foil is produced by rolling a slab of 
Pb and a slab of Sn in juxtaposition and the 2 gradually 
reduced to foil, maybe as thin as 0.001 in. This foil is used 
where the foodstuff cannot be allowed to come in contact 
with Pb. WHB (9) 


Compares Tungsten and Tantalum-Carbide Cutting Tools. 
Iron Age, Vol. 128, Oct. 29, 1931, page 1113. 

A brief discussion of the usefulness of this product in 
other fields of the steel industry, although it is not made 
in large quantities itself. Ha (9) 


British Aluminium Co., Ltd. Metal Industry, London, Vol. 38, 
Apr. 10, 1931, page 378. 

A recent development is the use of aluminum alloy pis- 
tons in large Diesel engines. The electrical and building in- 
dustries consume considerable aluminum, PRK (9) 


The Making of Mirrors by the Deposition of Metal on 
Glass. Bureau of Standards Circular No. 389, 1931, 17 pages. 

This circular has been prepared in response to numerous 
requests for instruction concerning the preparation of mir- 
rors. The directions are very explicit and are based on the 
experience of the Bureau over a number of years. The ac- 
count of the chemical deposition of silver on glass is dealt 
with in considerable detail, but the methods are also given 
for the production of reflecting films on glass by the chem- 
ical deposition of copper, gold, platinum, and lead sulphide, 
by cathode sputtering and by the condensation of vaporized 
metals. WAT (9) 


Reading Builds 20 Steel Cabooses. Railway Age, Vol. 91, Aug. 
8, 1931, page 203. 

20 caboose cars are now under construction by the Read- 
ing at its Reading, Pa., car shops. The new cars are of all 
steel construction, equipped with a one piece cast steel 
underframe, overall length 33 ft. 10 in. Berths and lockers 
are arranged under the lookout compartment for 6 persons. 

WAT (9) 


Ultra-Violet Reflecting Power of Hyb-Lum. Notes from 
the U. S. Bureau of Standards. Journal Franklin Institute, Vol. 
211, Jan. 1931, page 116. 

Brief note on “Hyb-Lum,” alloy of Al, containing about 
2% alloying elements, chiefly Ni and Cr group metals. It is 
used in therapeutic lamp reflectors. DTR (9) 


Truck Tanks of Aluminum Eliminate Scale and Increase 
Pay-Load 24 Per Cent. Automotive Industries, Vol. 64, Apr. 1931, 
page 551. 

Light metal can be safely used for truck tanks for trans- 
porting gasoline. In addition to tank, underframe is made 
of Al structural shapes. A 1400 gal. Al tank weighs 1200 
lbs., and capacity load weighs 8680 lbs. Similar steel tank 
capacity would be 1200 gal. The extra cost of the Al tank 
($1000) is made up due to transportation of less dead 
weight in 2/3 year. Also, it does not scale on the inside of 
tank, and gasoline will be kept cleaner: by giving the out- 
side of tank a coating of clear lacquer, less heat is absorbed 
and thus the loss through evaporation cut down. DTR (9) 


Use of Duralumin in Strut Attachment to an Upper Wing. 
Aviation, Vol. 30, Sept. 1931, page 555. 

A number of interesting constructional features are noted 
in the attachment of the outer bay struts to the upper 
wing panel of the new Consolidated Model 21-A Trainer, 
built by the Consolidated Aircraft Corp. The ribs are formed 
of heat-treated duralumin. The chord members, both top 
and bottom, are of a modified channel cross-section with 
wide, turned back flanges. The web members are straight 
rolled channels and are assembled to the chord members by 
riveting with duralumin rivets. Short spacer tubes are used 
around the rivets to prevent crushing the channels. Com- 
pleted ribs are assembled by sliding over the spars and are 
held in place by nailing directly into the wood. DTR (9) 
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HEAT TREATMENT (10) 


Annealing (10b) 


Electrically Heated Annealing Furnaces for the Steel and 
Other Industries. J. C. Woopson (Westinghouse Elec. & Mfg. 
Co.). Iron & Steel Engineer, Vol. 8, Mar. 1931, pages 122-128; 
American Metal Market, Apr. 3, 1931, pages 3, 5; Heat Treating & 
Forging, Vol. 17, Mar. 1931, pages 285-288, 291. 

Paper read at Convention of American Institute of Elec- 
trical Engineers, March 1931. Thorough applications of elec- 
tric annealing furnaces in ferrous and non-ferrous indus- 
tries. DTR+WHB-+Ha (10b) 


The Annealing of Steel (Beitrag zur Untersuchung tiber 
das Entharten von Stahlen). P. Cuevenarp. Metallbérse, Vol. 20, 
Aug. 16, 1930, page 1828. 

The hardening of steel was investigated by means of 
photomicrographic magnetic and dilatometric methods. Di- 
latometric curves were determined for the thermic cycles of 
growth with gradually increasing temperatures and also for 
the phenomena of isothermic growth under exact determi- 
nation of the change of length as a function of the time. A 
special dilatometer with movable photographic plates was 
used. Constant temperature was insured by special construc- 
tion. The investigations were made on austenite, the only 
constituent that can be obtained in a pure state. It was in- 
vestigated in the state of complete super-hardening. A mix- 
ture of austenite-martensite was investigated in a partially 
superhardened condition and the greatest hardness obtain- 
able was determined in a quenched steei containing the 
maximum amount of martensite. The phenomena can be 
explained by the equilibrium diagram but they are com- 
plicated by the simultaneous occurrence of the various re- 
actions. The author could eliminate the influence of the 
simultaneous reactions which had caused the variations of 
results before. Austenite can lead to the formation of cemen- 
tite, a reaction which causes contraction, or a mixture of 
Fe and cementite may be formed under expansion. The for- 
mation of martensite, which follows that of austenite, is 
connected with a contraction that grows with the tempera- 
ture. In quenched steels there is always a simultaneousness 
of these 2 phenomena, causing in certain sections of the ex- 
pansion curve either an arrest in the contraction, a rise, or 

slowing down. A direct transition of austenite into mar- 
tensite during heating could never be observed. This sec- 
yndary reaction in hardening always occurs in the second 
period of cooling. This simultaneousness of the phenomena 
n martensite and austenite can also be observed by means 

f the electric conductivity. WHB (10b) 


Effects of Annealing on Chains. Heat Treating & Forging, 
Vol. 17, Apr. 1931, pages 360-364; May 1931, pages 468-472; 
June 1931, pages 582-585, 588. 

The report of the American Society of Safety Engineers 

1. classification of chains, types, nature of service, anneal- 
ig temperatures and times, fatigue, static strength and 
hock strength, effects of cold work, load tests, ete. Ha(10b) 


Case Hardening & Nitrogen Hardening (10c) 


Modern Case-Hardening Practice. Fr. W. Rowe. Iron & Coal 

ades Review, Vol. 122, Mar. 13, 1931, page 441. 

A general discussion of the nature, the method, manner 
f performing, carburizing compounds, quenching oils, nitro- 
een hardening and the recent improvements of this latter 
process by the use of catalysts. See Metals & Alloys, Vol. 2, 
Oct. 1931, page 220. Ha (10c) 

Relation of Structure to Surface Hardness of Case Hard- 
ened Steel. H. W. McQuaip & O. W. McMuttan. Metal Stampings, 
Vol. 4, Mar. 1931, page 220. 

Paper presented at the annual convention of the American 
Society for Steel Treating held at Chicago, Ill. See Metals & 
llloys, Vol. 2, Oct. 1931, page 220. JN (10c) 


Electric Carburizing Saves Labor of Eighteen Men. E. F. 
Davis (Warner Gear Co.). Electrical World, Vol. 98, Nov. 7, 1931, 
pages 827-828. 

An abstract. The major saving of continuous annealing 
is in faster machining speecs and feeds, lower tool expense, 
the reduction of rejects due to noisy gears and the general 
improvement in production conditions. The continuous fur- 
nace is not for the small job shop. Furnace development is 
needed to eliminate roughing operations. WHB (10c) 


What the Heat Treater Should Know about Nitriding of 
a Gro. M. Enos. Fuels & Furnaces, Vol. 9, Jan. 1931, pages 

The most practical advantage of nitrided steels is their 
extreme wear resistance, A brief history of the development 
is given; the nitriding process is explained; the equipment 
required for nitriding and the steels suitable for this pro- 
cess, the control of the process, testing for hardness and 
the physical properties of nitrided steels before and after 
nitriding, the Fe-N system and practical results are dis- 
cussed and described. Ha (10c) 


Carburizing Steels—Benefits Conferred by Alloying Metal. 
Iron & Steel of Canada, Vol. 14, May 1931, pages 87-88. 

A discussion, republished from Vancoram Review, of the 
various types of carburizing steels which have been de- 
veloped, with particular reference to the Mn-V steels in 
this connection. OWE (10c) 


‘ Gas Carburizing Apparatus. Journal Franklin Institute, Vol. 
211, Mar. 1931, pages 367-371. 

Abstract of Franklin Institute Report No. 2893, Oct. 1928. Low 
carbon steel carburized at 1500-2000° F., in contact with 
illuminating gas or solid charcoal. The exposed surfaces of 
the steel absorb about 1% of C to a depth of %q to Ye in.: 
the core or middle portion retaining th: original lower per- 
centage of C. The parts are suddenly qyenched and acquire 
a hard case or skin fit to resist wear a..4 a tough core to 
withstand shock and give the necessary strength. Sketches 
show Machlet’s improved carburizing apparatus. DTR (10c) 


An Appraisal of Nitriding. M. A. Grossman. American Machin- 
ist, Vol. 74, June 18, 1931, page 955. 

Review. See Metals & Alloys, Vol. 2, Nov. 1931, page 264. 

Ha (10c) 
Ric Value of Nitriding. Metallurgia, Vol. 4, Aug. 1931, pages 
23-124. 
A general discussion of the method and its application. 
JLG (10c) 

Nitriding Becomes Accepted Heat Treating Method. Steel, 
Vol. 88, Jan. 1, 1931, pages 282-283, 294. 

Nitriding is now established as a low temperature harden- 
ing process and is being employed on larger castings and on 
greater quantities of steel. Cost reductions have been ac- 
complished by the use and development of continuous and 
semi-continuous nitriding furnaces. The problem of con- 
tainers has been brought close to solution by the develop- 
ment of enameled nitriding pots. A malleable cast iron has 
been developed which can be successfully nitrided. Short- 
time nitriding of common steels has been utilized for pre- 
venting corrosion. Improvements are seen in methods of 
sealing furnaces, in quenching systems, and in the greater 
use of gas-fired furnaces. The use of nitrided alloy tool 
steels and of nitrided steels in general is increasing. JN (10c) 

Nitriding of Iron and Iron Alloys. W. EILenver & O. MEYER. 
Iron Age, Vol. 128, July 23, 1931, page 255. 

Abstract translation of an article in Stahl und Eisen, Jan. 
29, 1931. Discusses the effects of nitriding on the surface 
hardness and the structure of Fe and its alloys with C, Al, 
Cr, Mo and VY. See also Metals & Alloys, Vol. 2, Sept. 1931, 


page 177. VSP (10c) 

Present Position of Nitralloy in Industry. M. A. GROSSMAN 
(lllinois Steel Co.). Metals & Alloys, Vol. 2, Sept. 1931, pages 
150-154. 


A paper read before the Washington-Baltimore Chapter, 
A. 8S. S. T. The author discusses the manufacture and treat- 
ment of nitralloy and the advantages of its use. The dis- 
appointments with it are recounted. The economics of the 
alloy and process are discussed. The paper deals with only 
one nitralloy, Cr 1.50%, Mo 0.20%, and Al 0.70% with varying 
C content. WLE (10c) 


The Influence of Metallic Coatings on the Mechanical 
Properties of Steel in Nitriding (Der Einfluss metallischer 
Ueberziige auf die mechanischen Bigenschaften von Stahl 
beim Nitrieren). TapamMasa Yosiki. Scientific Papers of the Institute 
of Physical and Chemical Research, Tokyo, No. 292, 1931, pages 
143-154. 


The tests were made on a steel of 0.3% C which, after 
annealing, was nitrided at 650° C. by disintegration of am- 
monia gas from 10 min, to 1% hrs. The tensile strength in- 
creased with time; elongation was reduced at first, then re- 
mained constant. After tinning, the same sample was again 
treated in the same manner; both tensile strength and 
elongation showed a diminution. Coating with different 
metals again showed that nitriding cannot be done with as 
good results as in the sample which is not covered. A 
chromium-nickel steel showed the same behavior under im- 
pact tests: the nitrided surface was removed by tinning 
and the improved properties decreased. From the results, 
it can be concluded that the very thin layer of iron nitride 
formed during nitriding greatly influences the mechanical 
properties of steel. 12 references are cited and a plate or 
micrograph illustrate some of the tests; the numerical data 
for them are given in tables. Ha (10c) 

Carbonal Hardening. Gro. TurNER. Automobile Engineer, Vol. 


21, Sept. 1931, pages 353-354. 
Description of an electric resistance carburizing furnace 
for routine operation. Ha (10c) 


A Practical Method of Obtaining the Depth of Carburized 
Case. J. Sorenson. Fuels & Furnaces, Vol. 9, Mar. 1931, pages 
329-331. 

The Brinell hardness test was used for determining the 
depth of the case. Tables show the values for carburized 
steels in 4e in., %4 in. and Yg in. depth. Ha (10c) 


Energizing Actio.. of Various Chemicals in the Carburiza- 
tion of Steel with Solid Carburizing Agents. R. A. Racarz & 
O. L. Kowartxe (Univ. of Wisconsin). Metals & Alloys, Vol. 2 


a» 


Nov. 1931, pages 290-296. 

5 references. Current theories of the action of energizers 
in carburizing are discussed. Compounds of the 8 groups 
of the periodic system were studied under described con- 
ditions. The energizing effect is not dependent upon the 
evolution of COg, but is a function of the properties of the 
metallic oxide portion of the energizer. Compounds such as 
calcium and magnesium carbonates which evolve consider- 
able COe2 are inert, while materials without evolution of 
COz2 have marked energizing effects. Compounds of Cr, Mo, 
W, Mn, Fe, Ni and Co without the presence of any alkali 
or alkaline earth metals act as energizers. The inhibiting 
actions Sn, Bi, Sb and Pb are discussed. Carbonates of Na 
and Ba are the cheapest and strongest energizers. WLC (10c) 


Malleableizing (10g) 


Accelerated Annealing of Malleable Cast Iron. (Recint 
aceeléré de la fonte malléable.) V. V. Oussov & N. N. Pousrty- 
mMykov. Vestnik Metallopromychi, Vol. 10, June 1930, pages 97-103; 
Chimie & Industrie, Vol. 25, Feb. 1931, page 352. 

The American process is too long, requiring 100-120 hrs. 
The General Electric Company hs- succeeded in reducing 
the time required to 28-30 hrs., but this requires the use of 
electrical furnace. The authors have endeavored to render 
the process suitable for a og aye in ordinary case hard- 
ening furnaces. Their work has shown that (1) in order to 
accelerate graphitization of the free cementite, it is merely 
necessary to keep the iron above 1000° for 2 hrs., at the 
end of which time the metal consists exclusively of the 
solid solution and of graphite: (2) to reduce the time re- 
quired for graphitization of the cementite which separates 
on cooling, the metal must be cooled rapidly to 710° and 
maintained 4 hrs. at this temperature to decompose the 
pearlite formed by cooling into ferrite and graphite. This 
process required only 8-10 hrs. in the laboratory and 16 
hrs. in a petroleum-heated muffle furnace. WHB (102) 
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JOINING OF METALS & ALLOYS (11) 


Welding & Cutting (IIc) 


The Weldability of Carbon Steels. (Ueber die Schweissbar- 
keit der Kohlenstoff-Stihle.) D. Serertan. Schmelzschweissung, 
Vol. 10, Nov. 1931, page 263; Revue de la Soudure Autogene, Vol. 
22, No. 201, pages 2135-2140. 

For the identification of steels from the metallurgical 
point of view, Grandon has developed a general formula for 
a welding coefficient which states that the weldability of 
ordinary steels is inversely proportionate to the C content. 
The following table is given: 


Carbon content Kind of steel Welding Weldability 
coefficient 

up to 0.25% very soft and soft 1-0.9 excellent 

0.25-0.50% semi-soft and semi-hard 0.6-0.5 moderate 

0.50-0.80% hard and very hard 0.3-0.1 not weldable 

This factor can be used in the formula of Lame for the 

calculation of the thickness of welded tanks: T = a Pd/2e, 


where 7 is the safety factor of the steel, P the pressure to 
which the tank is subjected, d the diameter, e the wall 
thickness and a the welding coefficient of the table. The 
formula has, in many instances, been found to be satisfac- 
tory, but it is especially mentioned that it is applicable only 
with the welding methods and materials of our present 
knowledge. Probably, further developments in methods and 
in the flame of welding torches may tend to increase the 
welding coefficient. Ha (llc) 

Butt-Welding Joints Having a Cross-Section of Eighteen 
Square Inches. \! [Tuomson. Machinery, Vol. 37, July 1931, 
pages 833-834. 

The heated faces of motor frame rings are heated and 
forced together under a suddenly applied hydraulic pres- 
sure of 100,000 lbs., thus insuring a homogeneous weld. 

Ha (llc) 

The Application of Welding to Armament. Joun \W. SLATTERY 
& W. W. Ransom. Army Ordnance, Vol. 12, Nov.-Dec. 1931, pages 
202-205. 

Description of examples of repairing or reinforcing cor- 
roded or overstressed parts of ordnance by electric cutting 
and welding. The equipment of the Rock Island Arsenal is 
described. Ha (llc) 

Oxwelding in Plant Maintenance. Oxy-Acetylene Tips, Vol. 9, 
Dec. 1930, pages 91-6. 

The importance of a central welding department to plant 
operation is pointed out and illustrated by examples of 
automobile factories, oil refineries, refrigeration, foundries 
and steel plants, electric railways, ete. Welding should be 
organized on the same basis as other industrial plant 
maintenance activities. Ha (llc) 

Ocean Outfall Oxwelded. O.xry-Acetylene Tips, Vol. 9, Dec. 1930, 
pages 86-87. 

Description of welding and installing a wrought-iron pipe 
line for sewage disposal in the ocean. Ha (llc) 

Welding Sequence Highly Important in Structural Mem- 
bers. Electrical World, Vol. 98, July 11, 1931, page 68. 

The new Southern California Edison building in Los An- 
geles, Cal., was designed to be earthquake-proof and, there- 
fore, was designed for horizontal forces as well as vertical 
loads, Floor beams were riveted and then electrically weld- 
ed to the vertical H column so that full beam strength 
would be developed in the floor members. Electric welding 
was employed because of saving in material and the more 
compact detail of the welded connections. WHB (llc) 

Cutting Risers with Oxy-Acetylene. Metallurgia, Vol. 4, July 
1931, pages 91-92 

Runners, risers and fins can be economically cut from steel 
castings by means of the oxy-acetylene torch. This method 
of cutting is applicable to both large and small castings 
Large castings should be heated before cutting and should 
be annealed after cutting. The blowpipes should be chosen 
with care JLG (11c) 

Electric Railways Use Oxy-Acetylene Welding. O-ry-Acety- 
lene Tips, Vol. 10, July 1931, pages 115-119. 

Illustrates several uses in power plant and rolling stock 
repair and maintenance which offered great savings. 

Ha (11c) 

Strength of Welded Joints. Aviation, Vol. 30, Jan. 1931, 
page 63 

Abstracted from N. A. C. Technical Report No. 348. Gives in- 
formation on strength, weight, and cost of types of welded 
joints. DTR (llc) 

Bronze Welding Worn Overhead Frogs. Electric Traction, 
Vol. 27, June 1931, page 296. 

A brief note on the results of service tests made by 
the Toronto Transportation Commission on the welding 
of worn overhead trolley frogs. It has been proved that 
worn parts built up with bronze, using an oxyacetylene 
blow-pipe instead of an electric arc will wear as long as 
new parts, and parts so built-up are readily ground. Parts 
electrically welded were ground with great difficulty and 
failed quickly in service. WAT (llc) 

Fabrication Processes are Applied in New Fields. Steel, 
Vol. 88, Jan. 1, 1931, pages 280-281, 360. 

New uses for electric and oxy-acetylene welding are seen 
in the manufacture of heavy-walled pressure vessels, in 
the joining of corrosion-resisting steels and in the con- 
struction of long-distance pipe lines. Electric resistance 
welding machines have been designed to join lengths of 
pipe in the shop and promise to become a factor in fabri- 
cated steel construction. Fusion welding has been applied 
to structural steel work and to the construction of pressure 
vessels. More cities are permitting the use of welded build- 
ing construction. Progress has been made in the X-ray 
examination and other tests of welded joints. The use of 
riveting has also advanced. New applications of riveting are 
found in the fabricating of large traveling cranes made of 
Al and in all-metal dirigible construction. JN (11c) 
san Welding of Saws. Ii elding News, Vol. 2, July 1931, pages 

Description of some cases of repairing bie hand saws. 

Ha (lic) 
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The Autogenous Cutting of Structural Steels and Alloyed 
Steels. (Ueber das autogene Schneiden von Baustiihlen und 
legierten Stiihlen.) From the Research Laboratory of the 
Autogene-Works, I. G. Farbenindustrie A.-G. Frankfurt a, M. 
Autogene Metallbearbeitung, Vol. 23, May 15, 1930, pages 150-157; 
June 1, 1930, pages 166-173; June 15, 1930, pages 182-191; 
July 1, 1930, pages 205-210. 

In cutting steel with a flame, the heat of the steel causes 
changes in the structure near the cut, 3 zones can usually 
be distinguished: an outer zone in which separation or ac- 
cumulation occurs combined with a coarsening of the grain; 
an intermediate zone with a typical refined structure of a 
very uniform distribution of the C in the steel and fine 
grain; in the third zone, a transition to the structure of the 
material takes place. A great number of diffcrent steels 
have been tested and examined with regard to these 
changes and the physical-technical properties of the auto- 
genous cuts. They are all described in detail and illustrated 
by micrographs, diagrams and tables. In conclusion, it is 
stated that autogenous cutting methods should be judged 
from 2 points of view: (1) the change of structure in the 
zones near the cut; (2) the appearance and the form fre- 
spective of the cut. From the tests, n- uecessity could be 
found for structural steels up to 150 mm. to machine the 
cut afterwards on account of the change of structure. Auto- 
genous cutting, in contrast to other machining methods, 
does not involve any forcible separation of the metal; the 
heat acts rather as a reinforcement which can be compared 
with surface hardening in a bath. Machining of the cut may 
sometimes lead to a deterioration of the material. Of still 
greater importance than the change of structure is the 
form and appearance of the cut. Autogenous cutting can 
be permitted without any objection if the surface is made 
smooth and straight. This appearance makes it possible to 
recognize immediately if cutting velocity and flame are 
properly adjusted and if segregations have taken place. 29 
references supplement the paper. Ha (lic) 

Recent Experience and Advance in the Utilization of 
Wheel-Set Built-Up Welding. (Neue Erkenntnisse und Fort- 
schritte bei der Anwendung der Radsatz-Auftragsschweis- 
sung.) S. SANpELowsky. Glasers Annaien, Vol. 108, April 15, 1931, 
pages 149-154. 

The paper takes the following steps: economy of the 
wheel-set built-up welding; strength and metallurgical 
properties: analyses of welding rods and material to be 
welded; influence exerted by carbon and by the speed of 
cooling down; pre-welding and welding voltages; signifi- 
cance of water cooling; economy of the welding of whee} 
axles. 10 illustrations. EF (1l1c) 

Welding of Piping in New York Hospital—Cornell Medical 
Clinie. C. J. TuHare. Journal of the American Welding Society, Vol. 
10, Oct. 1931, pages 43-44. 

Paper presented at the Fall Meeting of the American 
Welding Society in Boston, Sept. 1931. A brief review of 
procedure used on a large welding installation consisting 
of approximately 40,000 diameter ins. of welding. The types 
of piping welded were: high pressure steam piping for 200 
lb. steam; medium pressure steam, 30 to 200 lIbs.; low pres- 
sure steam, 5 lbs.: hot water heating p’>ing; brine piping 
Oxy-acetylene welding Was employed; ; u *he welding wa 
done on the job. TEJ (11c) 


Developments in Oxy-Acetylene Welding in Aircraft Indus- 
iry. J. B. Jounson. Western Machinery World, Vol. 22, Oct. 1931, 
pages 451-453. 

The past year has witnessed a great expansion in th« 
aircraft industry. Several new factories have begun opera- 
tions and many of the established factories have increased 
production. It is noticeable that oxy-acetylene welding has 
been adopted almost universally. The principal reason fo! 
the preference of oxy-acetylene welding over other methods 
is its adaptability to the welding of thin sections. Th* 
weld metal built up with a blow torch forms a smooth fillet 
and tapers off gradually into the base metal. This is not 
always true of weld metal deposited by other methods. In 
order to facilitate production some of the factories have 
installed acetylene generators and are piping acetylene and 
O to convenient locations in the plant. WAT (11c) 


Patterson Steel Company Makes Employees Welding- 
Minded. J. A. Montcomery. Welding, Vol. 2, Oct. 1931, pages 676- 
678, 681. 

These fabricators and erectors of structural steel taught 
the principles of arc welding to their employees. TEJ (1l1c) 


American Experiences with Are Welding (Amerikanische 
Erfahrungen auf dem Gebiete des Lichtbogenschweissens). 
Die Schmelzschweissung, Vol. 9, Mar. 1930, pages 58-61. 

Description of some particular welds in marine practice 
and their tests. A large storage battery switch in a power 
station is also described and illustrations of some of the 
details of construction are included. Great economies in time 
and cost can be effected by welding bars and profiles instead 
of bolting them together. Tests with butt-welded plates of 
6.3 mm. thickness showed the same good properties as 
welds with bevel. The first method was, therefore, : Sr 

a 7 


In the Steel Plant; Oxygen Lance Cutting, a Routine Oper- 
ation in the Production of Steel. Oxy-Acetylene Tips, Vol. 9, 
Dec. 1930, pages 83-85. 

The oxygen lance method of tapping open hearth furnaces 
is economical and simple. One workman handles the lance 
while a second adjusts the pressure from a regulator on the 
drop line. The end of the lance is first put into the furnace 
until it is red hot. Then the oxygen is turned on gradually 
and the lance is placed against the plug in the tap hole 
and the oxygen pressure is gradually increased. In about 
one minute the plug is pierced. The use ‘of the lance for 
removing hot tips from ingots is also described. It has also 
helped to save waste in reclaiming nope et : 

a (lic 


Welding Practice on the Illinois Central System. Boiler 
Maker, Vol. 31, Jan. 1931, pages 9-12. 

Instructions to welders and materials used and the cur- 
rent applied in are welding are outlined. Ha (lic) 








Report of Structural Steel Welding Committee. /ournail 
American Welding Society, Vol. 10, Oct. 1931, pages 25-42. 

First installment of a-report by the Structural Steel 
Welding Committee of the American Bureau of Welding. The 
results of an investigation extending over a period of years 
which had for its principal object the determination of 
stresses that may be safely used in the designing of welded 
steel structures fabricated under ordinary commercial fab- 
ricating shop conditions. 2 sections of the report are includ- 
ed in this installment, consisting of an introduction and 
procedure followed in the tests. TEJ (11c) 


Welding Standards. Metallurgist, Jan. 1931, pages 1-2. 

The author questions the advisability of the comparative- 
ly recent movement to standardize welding. The movement 
has proceeded further in America than in England but he 
doubts if anyone is satisfied with the result achieved. “A 
number of non-destructive tests have been put forward— 
X-ray examination, electrical, magnetic and acoustical 
methods have all been proposed and tried with various de- 
grees of success—but none of them as yet appear to have 
attained a status which would commend them to a British 
standardizing committee. Only the destructive tests remain, 
including a tensile or bending test on samples cut from a 
weld, and the examination of sections cut from the joint.” 
Such testing is expensive in addition to producing a patch- 
work job that an engineer would hesitate to accept. “In 
many industries where testing technique is not yet full) 
developed, business is conducted on a basis of confidence 
between manufacturer and user. Many goods, even of an 
engineering character, are bought on the basis of the repu- 
tation of the manufacturer and the experience of the use 
without any rigid specification and with very little testing. 
While this method is difficult to apply or to maintain under 
modern conditions, there may still be a case for it as a 
basis for dealing with such a process as welding.” VVK (llc) 


The Autogenous Welding of Monel Metal. /lVelding News, 
Vol. 2, July 1931, page 21. 

The essential points to be observed in the process are: 
size of blow pipe (75 litres acetylene/hr., maximum/ mm. 
thickness to be welded); perfect regulation of the flame 
with excess of neither acetylene nor O; use of a special 
cleansing flux applied to the filling rod and to the reverse 
of the edges to be welded. More or less rigid clamping of 
the edges according to thickness in order to reduce the 
effects of expansion and contraction as much as possible. A 
few suggestions to the beginner are given. In some cases, 
Ag brazing is preferable to welding because of the low 
temperature utilized, its mechanical properties and its re- 
sistance to oxidation. Ha (llc) 


The Welding of Alloys; Oxy-Acetylene Process Adaptable 
to Ferrous and Non-Ferrous Metals. Welding News, Vol. 2, 
July 1931, pages 17-19. 

The particular methods, precautions, flame adjustments, 
te. are described for chrome and chrome-nickel steels, Mn 
steels, Mo, V and Si-Mn-Cr steels, Si irons, Al and its alloys, 
Ni and Monel metal, and Cu and its alloys. Ha (llc) 


Dictionary of Welding Terms—English, German, Russian. 
(Fachausdriicke der Schweisstechnik—Deutsch, Englisch, 
Russisch.) Compiled by the Verein deutscher Ingenieure. 
V DI—Verlag, Berlin, 1931. Paper, 31 pages. Price 2 RM. 

Welding engineers who want to keep informed about the 
development of their art must study not only the welding 
iterature of their own country but that of foreign countries 
as well, but this is frequently very difficult because the 
standard technical dictionaries do not include welding terms 
vhich have come into use in the last few years. In order 
to remedy this condition the welding committee of the 
Verein deutscher Ingenieure has compiled a welding diction- 
iry including Russian, German and English terms. It is 
ntended to supplement the technical dictionary. 

M. L. Moorman (lic) -B- 


Repairing All-Metal Railway Coaches by Welding. A. J. 
lr. Eyres. Engineer, Vol. 152, Aug. 14, 1931, page 168. 

For permanent repairing of aluminum-paneled railway 
coaches, oxy-acetylene welding is recommended. Special 
technique and careful manipulation are required. Aluminum 
flux is used in the form of varnish on the welding rod. To 
secure homogeneity the welding rod used should be of pure 
Al. After welding, thé weld joint and surrounding metal 
must be thoroughly cleaned to prevent corrosion. LF'M (lic) 


U. S. Navy Steps Out With Welded Boilers. Power, Vol. 73, 
May 12, 1931, pages 734-735. 

To date the U. S. Navy has ordered 38 boilers with all 
welded drums. Detailed specifications for these boilers are 
described. They follow closely the A. 8S. M. E. code specifi- 
cations published in the March 1930 issue of Mechanical Engi- 
neering. VVK (llc) 

The Welding Processes. C. A. Apvams. Industry & Welding, Vol. 
2, Oct. 1931, pages 14-16. 

The question today is not one of the process by which 
a weld is made but of its compliance with the engineering 
and economic requirements for the product welded. The \ise 
and particulars of gas flames, design and preparation of 


work, preheating, brazing and bronze welding are briefly 
discussed. Ha (11lc) 


Committee on Welded Rail Joints. Progress Report No. 7, 
May 1931. Journal American Welding Society, Vol. 10, Aug. 1931, 
pages 14-43. 

A progress report of a joint committee of the American 
Railway Association and the American Bureau of Welding 
which was organized in 1931 to investigate the various 
types of welded rail joints in commercial use. The report 
includes a study of the heat effects of thermit welds on 
the adjacent rail material; the effect of preheating and 
postheating welded rail jeints; repeated impact tests of 
Joints; a study of butt joints and fish plate joints made with 
the atomic hydrogen process. The report also includes a 
Study of stresses and distortion due to the heat of welding 
of low C to high C plates, by Professor T. R. Lawson 
(Rensselaer Potytechnic Institute). TES {1ic) 


How to Weld the Chromium-Nickel Steels. Part 2. S. Craic 
ALEexanperR. Welding, Vol. 2, Oct. 1931, pages 684-687, 692. 

Author gives details of oxy-acetylene and are welding 
procedure for austenitic Cr-Ni steels. Expansion and con- 
traction problems afte pointed out and remedies suggested. 
Procedure is given for the welding of “18 and 8” to mild 
steel and galvanized steel. Directions are given for cleaning, 
grinding and buffing welds. TEJ+Ha (llc) 


Resistance Welding Data. W. Anpverson & Matcotm CLarK. 
Welding News, Vol. 2, Oct. 1931, pages 28-29. 

The 3 types of resistance welding are butt welding, spot 
welding and projection welding. They are described and the 
power consumption, size of transformers and speed of oper- 
ation are given. Ha (lic) 


Are-Welding Large Cast-Iron Pots. Ernest Baver. Industry 
& Welding, Vol. 2, Oct. 1931, pages 20-23. 

Describes some repairs made by welding of cracks in 
in. welds, thus salvaging expensive pots. Ha (lle 


Electrically Welded Stainless Tubing. |]. S. AveLtson (Steel 
and Tubes Inc.). Welding, Vol. 2, 1931, rages 689-692 

The author discusses the physical properties of resistance 
welded “18 and 8” tubing, a recent development, TEJ (llc) 


Building Up Welding Fittings on the Job. F. S. Duruam. 
Welding News, Vol. 2, Oct. 1931, page 25. 

A brief description of welding pipe and fittings on the 
job. Ha (llc) 

Use of Welding in the Fabrication of Stampings. A. |. 
Davis (Lincoln Electric Co.). Metal Stampings, Vol. 4, Apr. 1931, 
pages 347-350. 

Deals especially with the use of are welding for the as- 
sembly of heavy equipment from stamped and formed steel 
parts. A recent development in are welding is an electrode 
known as “Lightweld,” which is used in conjunction with 
a C electrode and permits the joining of metals as thin as 
22 gage. Some applications of arc welding and stamping 
combinations are found in the fabrication of large steel 
winches and overhead tram-rail conveying systems. Ad- 
vantages are lighter construction, greater strength and 
economy. MS (llc) 

Fabrication of Chromium-Nickel-Iron Alloys. J. S. Ew: 
Proceedings American Association of Textile Chemical Colorists, 1931, 
pages 13-15; American Dycstuff Reporter, Vol. 20, Jan. 5, 1930, 
pages 15-17. 

Alloy containing 8% Ni and 18% Cr is austenitic in char 
acter, non-magnetic. Tensile strength 90,000 Ibs./in.2. Yield 
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point 45,000 lbs./in.2. Hot working range is 2150° to 


Fr. It can be are welded, gas welded, resistance welded, or 
spot welded. lle) 
Aluminum Welding. British Machine Tool Engineering, Vol. 6, 


July-Aug. 1930, page 123. 
The flux employed to dissolve the oxide formed when 
welding Al must operate at the temperature of fusion of 


the Al. A good flux for Al and its alloys should have a melt 
ing-point of approximately 590° C. One containing Li and 
potassium chlorides, potassium bisulphate, and potassium 
fluoride is recommended. WHB (llc) 


Bronze Welds Superior to Cast Iron. W. A, DUNCAN 
Machinery, Vol. 42, Oct. 15, 1931, page 44. 

The reliability of bronze welding for cast iron pipe re- 
pair is satisfactorily illustrated. It is also claimed that this 
method is rapid and economical, WAT (llc) 


. Canadian 


A Welding Phenomenon of Increase of Notch-Impact 
Toughness of Autogenous Welds (Ueber einen Schweissvor- 
gang zur Erhtéhung der Kerbschlagzihigkeit autogener 
Schweissungen). H. Bucunorz. Autogene Metallbearbeitung, Vol. 
24, Oct. 1, 1931, pages 288-291. 

The notch-impact toughness depends greatly on the 
treatment the material has undergone. Tests were made on 
an iron with 38.7 kg./mm.2 tensile strength and 27.5% 
elongation with an original toughness of 24 mkg./cm.2, The 
welding seam was almost closed by one bead and a thin 
covering layer which closes the seam and at the same time 
annezls it. The tests proved that this annealing is sufficient 
to convert the insufficient notch-impact toughness of the 
coarse-grained super-heated weld structure (of the first 
process) into fine-grained structure which has high impact 
toughness. Properly carried out work can increase the 
tousrhness 4-5 times and, with hammering, even 7-8 times. 
The ratio of the notch impact toughness so obtained to that 
of the original material can be 50-90%. Right-handed weld- 
ing gave, in general, better results than left-handed weld- 
ing. Double V-welds do not show quite as high values as 
single V-welds, probably because of an overheating since the 
annealing cover layer has to be applied on both sides. 

Ha (1l1c) 

Atomic Hydrogen Are Welding. J. T. Catiert (General Elec- 
tric Co.). Metals & Alloys, Vol. 2, Nov. 1931, pages 272-276. 

The discovery that a stream of hydrogen passing through 
the electric are is dissociated into the atomic rather than 
the molecular condition has led to a new process of weld- 
ing. Hydrogen in this condition is very active and contact 
with comparatively cold surfaces results in the release of 
the energy imparted by the are and under very reducing 
conditions which would assist in the purification of weld 
metal. The details of equipment for this type of welding 
are described and applications of the method are discussed. 
Microstructures of welded material are shown. Resulting 
welds are strong, ductile and remarkably free from porosity. 
Unusual welds are obtainable by the method; pure Zn, pre- 
cious metals, W and even quartz may be fused. Pb burning 
is easily accomplished. Application to nitralloy has been 
successful. WLC (llc) 


The Standard Testing Methods for Welds (Die normalen 
Priifverfahren fiir Schweissungen). Kautz. Schmelzschweissung, 
Vol. 10, Nov. 1931, page 227. 

General remarks on the making of tests: which tests— 
tensile, bending or shear tests—should be adopted; how the 
specimens should be prepared; non-destructive tests with 
X-rays and radium. Ha (lic) 
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Some Tests of Gas-Welded Structural Joints. H. H. Moss 
Cane Air Products Co.). Welding, Vol. 2, Oct. 1931, pages 
67-672. 

Paper presented at the Annual Meeting of the American 
Welding Society, April 1931. Details of tests made to aid a 
Special Building Code Committee of Detroit in its considera- 
tion of the oxy-acetylene process during the revision of the 
city code. TEJ (11c) 

Are-Welding Steel Building Frames. Franx P. McKippen. 
Canadian Engineer, Vol. 59, Dec. 30, 1930, pages 751-752. 

A list of 35 questions and answers on arc-welding for 
building inspectors. VVK (llc) 

Progress in Structural Welding During the Last Five 
Years. Frank P. McKissen. Welding, Vol. 2, Sept. 1931, pages 
602-604. 

Within the past 5 years, over 100 towns and cities have 
modified their building codes to permit the use of fusion 
welding in steel building construction. Many other cities are 
considering adoption of similar ordinances, Elimination of 
noise is welding’s greatest asset. Accurate cost data is 
difficult to procure. Automatic welding equipment can be 
used advantageously for shop fabrication if sufficient ton- 
nage is obtainable to warrant its installation. The pub- 
lication of a good, concise handbook for structural design- 
ers; the adoption of a code to permit welding in New York 
City; and the publication of the American Bureau of Weld- 
ing’s test data on welded joints, would accelerate the adop- 


tion of welding on building frames. Data regarding shop 
and field welding of a nineteen story office building, are 
included. TEJ (11c) 


“Arcogen.” The Combined Oxy-Acetylene-Electric Welding 
Process. Welding Journal, Vol. 28, July, 1931, pages 198-200. 

Condensed from a lecture by Dr. Munter of Frankfort 
(Main) before the German Acetylene Association at Eisen- 
ach, Oct. 18, 1930. Description of a welding process devel- 
oped by “Griesogen” of Frankfort, Griesheim, in collabora- 
tion with the A. E. G. of Berlin. The process combines the 
use of the oxy-acetylene torch and a metallic electric arc, 
securing the advantages of both. Concentration of heat and 
freedom from distortion result from the use of the are 
while the acetylene flame protects the metal from oxida- 
tion. The method of operation is described and illustrated. 
Photographs show hot and cold bent and forged test welds. 
All materials which can be oxy-acetylene welded may be 
treated by the Arcogen process. TEJ (11c) 

Welding of Copper and Bronze Pipe. H. V. Insxerer (Linde 
Air Products Co.). Journal of the American Welding Society, Vol. 
10, Oct. 1931, pages 21-24. 

Paper presented at the Fall meeting of the American 
Welding Society in Boston, Sept. 1931. Tests of experimental 
oxy-acetylene welds on different sizes of pipe and tubing 
show that the short bell and spigot joint best fulfills build- 
ing water distribution requirements. The investigation in- 
cluded commercial red brass pipe, Muntz Metal pipe and 
copper tubing. Types of welding rod used were Cu, high 
strength bronze and ordinary bronze. TEJ (11c) 

Are-Welding for Automotive Shops. W. J. Cuarrer. The 
Battery Man, Vol. 12, Oct. 1931, pages 23-26, 51. 

The great adaptability of the arc-welding process in all 
types of repair work occurring in garages is noted and 
emphasized. Ha (1l1c) 

To do Good Welding on Monel Metal. W. E. Warner. Canadian 
Foundryman, Vol. 23, Feb. 1932, page 8. 

A very brief statement of methods that should be adopted 
in the welding of Monel metal, either by the oxyacetylene or 
by the metallic arc method. OWE (11c) 

Welding Field Storage Tanks. E. E. Dittman. Oil Weekly, 
Vol. 68, Nov. 6, 1931, pages 40, 42, 44, 46, 48. 

Tanks as large as 80,000 barrels in capacity may be con- 
structed with all seams welded and all rivets eliminated 
from their construction. Process used is described. Dia- 
grams, testing methods and specifications are included. 

(il1c) 

Pressure Welding of Low-Carbon Steels with Theoretical 
Considerations on the Mechanism of Such Welding. C. R. 
Austin & W. S. Jerrries (National Tube Co.). American Institute 
Mining & Metallurgical Engineers, Technical Publication No. 451, Feb. 
1932, 42 pages. 

Describes an extended investigation of the factors influ- 
encing simple pressure welding. About 300 samples were 
welded by bringing the ends of rods together while at a 
welding temperature and applying definite pressures. The 
quality of the welds were determined by mechanical tests, 
macro- and microscopic examination and by measurements 
of the electric resistance. Welds were made in various at- 
mospheres. It was concluded that satisfactory welds were 
dependent on breakage of the surface film. Many samples 
had high tcnsile strengths, but low shearing resistances, 
which was taken to indicate that welding had not resulted. 
It was concluded that simple pressure welding in air can 
not produce good welds. Detailed results are included in 
the several tables. 1 reference. JLG (lic) 


Four Tunnels in New Are Welded Water Line for San 
Diego. Steel, Vol. 88, Feb. 19, 1931, page 52. 

A large transmission pipe line of 40 in. and 36 in. elec- 
trically welded steel pipe will bring water from the Otay 
reservoir to San Diego, Calif., a distance of 19 miles. This 
will supply 17,000,000 gallons daily. To construct the line, 
it was necessary to tunnel through four large hills. JN (11c) 

Recent Developments in Oxy-Acetylene Welded Pipe Lines. 
D. E. Rozerts. Oil Weekly, Vol. 61, May 8, 1931, pages 51-54. 

Close procedure control, improved welding rod, better 
welding equipment, and new and improved methods of weld- 
ing have all contributed ‘toward the progress during 1930. 

(lic) 

Future of Automatic Arc Welding in Boiler Work. G. H. 
Kocn. Boiler Maker, Vol. 31, Feb. 1931, pages 34-36. 

The mechanism used, speed of welding and different types 
of welds are discussed. The author believes that the all- 
welded boiler will soon replace the riveted boiler for high 
pressures. See Metals & Alloys, Vol. 1, Oct. 1930, page 801. 

Ha (11c) 
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Automatic Arc Welding of Steel Sheets. A. M. Canny 
(Westinghouse Elec. & Mfg. Co.). Metals & Alloys, Vol. 2, Nov. 
1931, pages 262-265. 

Where the seams are simple and of reasonable length 
steel sheets may be advantageously welded by the auto- 
matic are. Time delay in changing electrodes is reduced by 
the use of coils of wire automatically fed to the arc. The 
advantages of the automatic arc are summed up in economy 
and reliability. Equipment of this type of welding is de- 
scribed and applications are discussed WLC (llc) 


How Welds are Tested. Joun H. Crows, A. B. Kinzer & W. B. 
Miter. Heating, Piping & Air Conditioning, Vol. 3, Dec. 1931, 
pages 1021-1024. 

Describes and explains the tests of oxy-acetylene welds, 
which consist of visual examination, hammer and anvil 
nick-break test, free bend test for ductility, tension test, 
Brinell and Rockwell hardness tests, specific gravity, 
stethoscope test, y- and X-ray tests, compression and drift 
tests, and hydrostatic tests. WAT (llc) 


Oxy-Acetylene Welding of Alloy Steels and Irons. J. H. 
CritcHetTt (Union Carbide Research Lab.) Metals & Alloys, Vol. 
2, Nov. 1931, pages 253-256. 

Late years have seen many demands made by industry 
and met by the development of new alloy steels. Best known 
of these are the Cr and Ni-Cr heat and corrosion resistant 
steels. The wide use of these materials has led to extensive 
studies of their welding. The flexibility of the oxy-acetylene 
torch makes it readily adaptable to the special problems of 
many alloys. These alloys form infusible oxides resulting in 
porosity if an oxidizing flame is employed; a flame too rich 
in acetylene results in carburization of the weld and ad- 
jacent material with consequent loss of corrosion resist- 
ance. A neutral flame is essential. A flux is desirable which 
will dissolve iron and chromium oxide and produce a slag 
of proper viscosity to readily float the impurities. The 
technique of butt and flange welding is discussed. The prob- 
lems of individual alloys are discussed under composition 
headings, 4-6% Cr, 12-16% Cr, 16-20% Cr, 20-30% Cr, 17-25% 
Cr-7-12% Ni, 7-25% Cr-17-22% Ni, 18% Cr-8% Mn, 1-2% Mn 
and 12% Mn steels are discussed. The necessity for flux and 
heat treatment in each case is discussed. Welding high Si 
cast iron is accomplished with proper flux and rod of the 
same composition. WLC (llc) 


Flexible Welds in Metal Bellows. Tuos. ©. Forp. American 
Machinist, Vol. 75, Sept. 10, 1931, pages 423-424. 

Welds of bellow plates formed by atomic hydrogen process 
are homogeneous with the original plate in structure and 
react similarly to heat treatment. The inside of the joint is 
partly filled with water; the nickel steel expansion element 
is arc-welded to forged flanges. The test method for the 
finished bellows is described. Ha (lic) 


A New Process of Oxy-acetylene Welding. T. W. GREENE 
(Linde Air Products Co.). Journal American Welding Society, Vol. 
10, Oct. 1931, pages 19-21. 

Paper presented at the Fall Meeting of the American 
Welding Society in Boston, September, 1931. A description of 
the recently developed Lindeweld process, features of which 
are special flame adjustment to give a carbonizing flame, a 
special welding rod and back-hand welding technique. Phys- 
ical properties of welds are tabulated. TEJ (11c) 


The Vale University Group of Welded Buildings. GILBERT 
D. Fisu. Journal American Welding Society, Vol. 10. Oct. 1931, 
pages 9-12. 

Paper presented at the Fall Meeting of the American 
Welding Society in Boston, Sept. 1931. A description of 4 
completely arc-welded steel frame buildings being erected 
at Yale University. Bids on welded construction were about 
13% lower than riveted. About 8 ft. of shop welding and 4 
ft. of field welding was done/ton of steel. Erection seats and 
bolts were used. Some photographic illustrations of joints 
are included. TEJ (11c) 


Riveting (11d) 


Pin Riveting in Boiler Work. Boiler Maker, Vol. 31, Feb. 
1931, pages 30-33. 

This is a new process developed by the Skoda Works in 
Pilsen, Czechoslovakia. First, the shank material is uni- 
formly and simultaneously forced from both sides into the 
rivet hole upon which the material flows into the counter- 
sunk portion of the rivet hole. The 2 heads are formed on 
the plates simultaneously as a purely metallic contact is 
realized, i. e., without the interposition of any foreign mat- 
ter. Practice has proven that pin rivets which have been 
snapped in accordance with this patented method show a 
tightness of 99% and do not require any subsequent calking. 
A special device for’setting these pin rivets is described. 

Ha (11d) 

A New Riveting Method for Light Metals, in Particular 
for Refinable Aluminum Alloys (Ein neues Nietverfahren fiir 
Leichtmetall, insbesondere fiir vergiitbare Aluminiumlegie- 
rungen). Aluminium, Hauszeitschrift V. A. W. Erftwerk, Vol. 3, 
Apr.-June, 1931, pages 160-166. 

Hot riveting usually destroys the great hardness of 
high grade aluminum alloys and other means were sought 
for a method of riveting which conserves all good proper- 
ties of the light metals. This is of particular importance in 
the construction of airplanes. Only a cold riveting method 
could fill these requirements: such a method is described 
and illustrated with rivets also of light metal. Many pre- 
cautions are necessary to insure complete tight fitting of the 
rivets and rivet heads to the material. A table shows the 
dimensions of rivets, heads, riveting iron, physical proper- 
ties of the material used. From tests of riveted joints, it 
ean be’ stated that the strength of a riveted joint does not 
depend on the manner in which the rivet head is made but, 
rather, on the kind of alloy and the thermal pretreatment 
and on the dimensions. Under certain conditions, annealing 
ean increase the mechanical strength, somewhat; in special 
cases, a high shearing strength can be obtained by a steel 
sleeve over the light-metal rivet. The sleeve is fully pro- 
— against corrosion by the rivet tightly ed wet) 
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Melting & Refining (12a) 


Melting Gun Metal. Electrical Review, Vol. 108, May 8, 1931, 
page 808. 

Fuel consumption tests on small gas-fired and oil-fired 
installations for about 300 lbs. charge gave, as average cost/ 
day, 10.3 pence for the gas furnace and a consumption of 
0.5-1.5 gal. of oi1/100 lbs. melt for the oil-fired furnace. This 
compares very favorably with the operating costs of elec- 
tric furnaces. Ha (12a) 


Mixing Metals. Metallurgist, June 1931, pages 81-82. 

The preparation of an alloy of definite composition by 
melting together the requisite metals would appear to be a 
simple matter but in practice certain difficulties and compli- 
cations have to be overcome, and these vary from one case 
to another, according to the characteristics of the metals 
used and of the final alloy. The “secret methods” claimed 
by vendors of proprietary materials can, of course, be dupli- 
cated by any competent metallurgist. The claim that “nat- 
ural” alloys, whose constituent metals were reduced together 
from the ores, possessed advantages over the same alloy 
produced synthetically has been shown to be due to the 
presence of small amounts of other metals which were not 
taken into consideration when the synthetic alloy was made. 
Among bronze founders, the opinion is rather widely held 
that repeated remelting is necessary in order to produce 
good, homogeneous metal. The disadvantages of remelting 
are the tendency to absorb gases from the furnace atmos- 
phere, the introduction of oxides and other compounds from 
the gases and from the refractories, contamination during 
repeated charging and subsequent manipulations and the 
loss of metal by volatilization or by oxidation. The advan- 
tages are the elimination of dissolved gases from the metal 
if it is cast into fairly large ingots and allowed to cool 
sufficiently slowly to undergo gas-elimination by the pre- 
solidification process and that ii sccures improved mixing. 
The former potential advantage is lost if the metal is cast 
into small chill ingots. Thorough mixing can be obtained by 
improving the present inefficient stirring prevalent in the 
non-ferrous foundry. VVK (12a) 


Open-Hearth Furnace Control Discussed at Symposium in 
Buffalo. Jron Age, Vol. 125, June 26, 1930, pages 1889-1890. 
Papers were read by R. W. Simpson, Bradley and Joseph 
Shadgen. For best results with furnace control deeper 
heckers are needed. Temperature is a most important factor 
n the furnace operation. A high degree of preheat speeds up 
perations. Dynamic control increases production, decreases 
1el consumption, gives a longer furnace life and better 
metallurgical operation. Furnace atmosphere is important. 
CO recorders in stack are not a very satisfactory measure 
f combustion for open-hearth furnaces. VSP (12a) 


Open-Hearth Operators Talk over the Problem of Making 
Good Steel, Iron Age, Vol. 126, Nov. 27, 1930, pages 1623- 
626; Quality Control, Alloy Contamination in Making Open- 
Hearth Steel. Dec. 4, 1930, pages 1701, 1745-1746; Open-Hearth 
Ven Consider Furnaces, Fuels and Mold Washes. Dec. 11, 
930, pages 1777-1779. 

From 138th semi-annual session of the open-hearth con- 
erence of the iron and steel division of the American In- 
titute of Mining and Metallurgical Engineers at Cleveland, 
Nov. 20, 1930. Program was divided into 3 sessions, devoted 
t open-hearth operation, combustion control and. quality 
ontrol and also including a discussion of refractories. Use 
of superheated steam at about 650° F. showed a saving of 2 
al. of oil to a ton of steel as compared with steam for 
itomizing, but without superheat. Little advantage in super- 
heat is noted, so far as flame temperature is concerned. 
‘roubles with bifurcated spout may be avoided by keeping 
tapping hole of furnace straight. One operator uses tilting 
furnaces on account of high P content in his Fe. Large 
heats give a decided saving in operating cost, because there 
is less time required for each ton of steel; less bottom ma- 
terial; greater outflow of steel hourly, and labor cost lower 
for each ton. Time is gained in the making of a heat when 
a high percentage of hot metal is used in place of a high 
percentage of scrap. Size of ladles is increasing. Deep slag 
pockets are advantageous, Refractories suitable for use with 
temperatures of 3500° to 4000° F. are needed. Progress has 
been made in better silica brick. Rolling mill committee 
recommended beginning blooming with small draft, turning 
ingot 90°, after every 2 passes. Best results obtained by pass- 
ing ingot through rolls at between 2150° and 2200° F. High S 
steel should be poured on “cold side” and rolled on “hot 
side.” Liberal stirring with rods recommended in refining 
process. Progress report on alloy contamination of open- 
hearth steel was given by Dr. C. H. Herty, Jr. Cost of open- 
hearth roofs, close flame control is essential, advantages of 
using luminosity flames, mold and stool coatings were other 
topics discussed, VSP (12a) 


Re-melting. Metallurgist, Nov. 1930, pages 162-163. 

The present restrictions in current specifications on the 
use of scrap in the manufacture of brass should be retained: 
any variation therefrom should be arranged privately by 
the manufacturer and the customer. VVK (12a) 


Rolling (12c) 


The Arrangement of Passes on Stationary 3-High Bloom- 
ing Mill Rolls (Ueber Anordnung won Kalibern auf fest- 
liegenden Trio-Blockwalzen). T. Daut. Stahl und Eisen, Vol. 51, 
Oct. 1, 1931, pages 1228-1232. 

The author shows that in rolling special steels on 3-high 
mills, the distortion of the rolled product is due to a non- 
uniform distribution of the upper pressure. 

Generally speaking, an unsuitable arrangement of the 
passes on stationary 3-high rolls is sometimes to be found. 
The manner of obtaining an equalization and a diminishing 
of the upper pressure can be attained. The described method 
diminishes the distortion of the rolled stock. GN (12c) 
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Sheet Mill Practice. R. J. WEAN. Blast Furnace & Steel Plant, 
Vol. 19, Feb. 1931, pages 261-263. 

Discussion of the economies achieved by newer methods of 
continuous strip mills and the adaptation of existing equip- 
ment to meet present day competition without creating un- 
due technological unemployment. A chart is given for figur- 
ing the possible savings. Ha (12c) 


Shearing & Punching (12e) 
Punching and Forming in the Strip. Cuas. F. SMitH. Amert- 
can Machinist, Vol. 75, Oct. 1, 1931, pages 522-523. 
Discussion of the method best suited to least handling the 
strips and pieces punched from it. Ha (12e) 


Machining (12g) 


Greater Tool Life by Efficient Refrigeration. Houghton’s 
Black & White, Vol. 3, Mar. 1931, pages 10-12. 
A few practical suggestions for the arrangement for cool- 


ing tools and the selection of coolants. Ha (12g) 
Turning Pistons. Automobile Engineer, Vol. 21, Apr. 1931, 
page 134. 
A diamond-tipped tool is used on light alloys in cases 
where a high degree of finish is required. Ha (122) 


Progress in Milling Practice. Automobile Engineer, Vol. 21, 
May 1931, pages 194-195. 

A few interesting examples of recent milling machinery 
which has speeded up production very considerably. 

Ha (122) 

Machinability of Metals. ALEXxANpvER H. p’ARCAMBAL. Canadian 
Chemistry & Metallurgy, Vol. 15, Oct. 1931, pages 270-271. 

The relative machinability of steels is in the order: 
cold drawn Bessemer screw stock; open-hearth Bessemer 
screw stock: high-S; low-S; high-Mn; and basic open- 
hearth. The high machinability and finish of high-Mn steels 
gives them wide use in spite of their high cost. It is now 
believed that the coarser the grain the more readily 
machinable are the materials. High-Mn steels, sulphonated 
cutting oils, and Cr-plated tools are recommended. A field 
is seen for tantalum carbide-tungsten-carbide tool mate- 
rial. WHB (122) 

Milling with Tungsten Carbide Tools. Engineer, Vol. 151, 
June 12, 1931, page 659. 

Brief comment on machining operation described in pub- 
lication of Kearney and Trecker Corporation, Milwaukee. 
Milling is done with an inserted tooth cutter on a cast-iron 
pump bdédy, one end of which must be faced. Due to its 
form, there are many interruptions but chipping of corners 
must be avoided. Compares performance of high-speed steel, 
Stellite, and tungsten carbide. Stellite feed per min. is 75% 
faster than high-speed steel. Tungsten carbide feed per min. 
is 170% faster than high-speed steel and 55% faster than 
Stellite. LFM (12g) 
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The Influence of Shape and Magnitude of the Section of 
the Chip on the Result of Measurements of Cutting Pres- 
sures on Turning Tools (Der Einfluss von Form und Grisse 
des Spanquerschnitts auf das Messergebnis bei Schnittdruck 
messungen an Drehwerkzeugen). B. WinpoMueLiter. Die Mess- 
technik, Vol. 7, June 1931, pages 150-152. 

At first it is shown how the pressure exerted on the tool 
in cutting the material is resolved into 3 components, the 
principal cutting pressure acting vertically, the feed pressure 
acting in axial direction of the working piece, and the back- 
pressure acting in transverse direction of the axis of the 
piece, usually in the direction of the cutting tool. The ar- 
rangements to measure these pressures by Taylor, Schle- 
singer, Losenhausen Okochi and Okoshi, and the measurement 
of the torque produced in cutting are described. It is shown 
that, because of the construction of these arrangements 
shape and magnitude of the chip influences the result. The 
inaccuracy due to this influence can be reduced by taking 
into account the depth of the cut. 2 examples illustrate the 
method. Ha (122) 

Machining Duralumin, Joun Youncer & W. R. JENKINSON. 
American Machinist, Vol. 75, Aug. 13, 1931, pages 269-271. 

A series of tests were made to determine the power con- 
sumption in machining both cast and wrought duralumin of 
55,000-63,000 lbs./in.2 tensile strength and a Brinell hard- 
ness from 90 to 105. This material was used in place of 
steel, making possible a saving of about 3/5 of the weight. 
Cutting tests were made with different cutters and tHe 
horse power consumed measured at different speeds. Charts 
were made up showing the consumption at different speeds 
and feeds. Ha (122) 

Some Experiences with Tungsten-Carbide Tools. K. F. 
Smitu. Machinery, Vol. 37, Feb. 1931, pages 415-416. 

General remarks on feed, speed and angles of grinding as 
experienced in the Naval Air Station, San Diego, Cal. The 
output/man was greatly increased by these tools. Ha (12g) 

The Cutting of Outer Threads with Automatically Open- 
ing Cutter Head (Das Aussengewindeschneiden mit selbst- 
éffnendem Schneidkopf. Ein Beitrag zur Frage der Zer- 
spanbarkeit von Eisen und Stahl). K. Scuimz. Archiv fiir Eisen- 
hiittenwesen, Vol. 5, July 1931, pages 35-44. 

7 different materials with varying C, Si, Mn, P, and § con- 
tents were used during the experiments. The results show 
that the cutting of inner and outer threads are 2 types of 
machining which require different steels. The geometrical 
shape of cutterhead and dies limit the cutting performance. 
The performance is closely related to cutting velocity, cool- 
ing, angles of tool, diameter and properties of the material. 
Actual cutting is done by the teeth of the ground side. At 
low cutting velocities, the wear of the edge of the cutters is 
independent of the composition of the tool. Practical re- 
sults with a cutting velocity of 6 m./min. show a torn sur- 
face at the end of the thread. The wear of the dies are in 
the first place dependent on the C content of the material. 
The increase of tensile strength caused by P is of minor im- 
portance. No relation exists between wear of the dies and 
length of the chips. The shortest chips are obtained with 
the highest C, P and Mn contents. GN (122) 

Optics in Metal Working. Ken G. Niptacx. American Machinist, 
Vol. 75, Aug. 6, 1931, pages 225-228; Aug. 13, 1931, pages 272- 
273; Aug. 20, 1931, pages 307-309; Aug. 27, 1931, pages 346- 
347: Sept. 3, 1931, pages 380-382. 

This series of articles explains the fundamentals of optical 
systems, magnification, deflection, refraction and describes 
in detail the instruments for testing materials and pro- 
cesses, such as micrometer microscopes, spectroscopes, con- 
tour projector, optical drill gage and optical flats. Ha (12°. 

The Cutting Carbides. Franx W. Curtis (Kearney & Trecker 
Corp.). American Machinist, Vol. 74, May 14, 1931, pages 755-757. 

Abstract of a Society of Automotive Engineers Production meeting 
paper, entitled ‘“‘Latest Developments of Faster Milling with 
Tungsten and Tantalum Carbide Cutters.” Discusses design 
of the milling machines, speeds and operating practices. See 
Metals & Alloys, Vol. 2, Dec. 1931, page 313 RHP (12g) 


Deep Drilling of Small Holes. J. T. Tow ison. American Ma- 
chinist, Vol. 75, Aug. 6, 1931, pages 248-249. 

The drill is clamped into a chuck so that it protrudes only 
slightly and is fed by hand into the work. When the drill 
has penetrated the work as far as it can go, the chuck is 
screwed back and the drill is set out farther, thus drilling in 
steps. Ha (122) 

The Story of Carboloy. Part IIL. Carboloy, Vol. 2, May 1930, 
pages 2-4. 

This installment deals with the proper setting of Carboloy 
(tungsten carbide) bits for tools and the best angles for 
cutting the different materials. The advantage of using 
larger shanks instead of small bits is pointed out. The bits 
are brazed by hydrogen-copper to the steel shank, with but 
very little Cu to be employed, but ample area must be pro- 
vided for correct braze. Ha (122) 

Turaing by Templet. American Machinist, Vol. 75, Aug. 13, 
1931, pages 281-282. 


Description of arrangement of templets. Ha (12g) 


Drawing & Stamping (12h) 


Machines for Hot-Forming and Stamping Nonferrous 
——. J. I. Bernitz. Metal Stampings, Vol. 4, Apr. 1931, pages 
3 3-3: 6. 

Most commonly used machines for hot forming of nonfer- 
rous metals, particularly brass, are: (1) drop-hammer, (2) 
friction screw embossing press, (3) crank or eccentric shaft 
press and (4) hydraulic press. Drop-hammer has not been as 
successful with brass as with steel. It has a tendency to 
spread the material rather than to force it down into the 
cavities of the die. Almost any kind and size of hot forgings 
can be made on the friction screw press. Proper penetration 
to the center of the slug and the desired spreading effect are 
obtained with this press. Eccentric presses are limited to hot 
forming of small and medium sized articles requiring little 
deformation. Hydraulic press is suitable for materials which 
are handled at low temperature and require a slow deform- 
ing spread. MS (12h) 
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Experiments in Wire Drawing: The Drawing of Non- 
Ferrous Wires. Francis & Tuompson. Engineer, Vol. 152, Oct. 2, 
1931, pages 358-359. 


Astract of a paper read before the Institute of Metals, 
Zurich, Switzerland, Sept. 15, 1931. See Metals & Alloys, Vol. 2, 
Dec. 1931, page 314. LFM (12h) 


Testing Deep Drawing Qualities of Sheet Metal. H. W. Gi- 
LETT. (Battelle Memorial Institute) and discussion by C. L. 
ExsercIAN (Budd Wheel Co.). Metals & Alloys, Vol. 4, Oct. 1931, 
pages 214-222. 

73 references are cited. The variables involved in die and 
press design are enumerated and discussed, and the vari- 
ables in the quality of the sheet metal. Various tests for 
hardness and deformation under standard conditions are dis- 
cussed with reference to their control of the quality of sheet 
to be used. The standards of tests applicable to one plant 
or operation must be applied elsewhere with caution and 
careful study. Mr. Eksergian discusses specifically the manu- 
facture of automobile parts by deep drawing. WLC (12h) 


Pickling (12i) 
The Pickling of Metals. Heat Treating & Forging, Vol. 17, Oct. 
1931, pages 959-960. 
Solutions, maintenance of acid solution, pickling time, 
temperature of baths and catalyzers are described. Ha (12i) 


Makes Pickling Tanks of Rubber and Brick Linings. Iron 
Age, Vol. 128, Aug. 6, 1931, pages 378-379. 

Vulcanized rubber in combination with steel and masonry 
is being offered by the B. F. Goodrich Rubber Co., Akron, 
Ohio. VSP (12i) 


Cold Working (12j) 


The Cold Finishing of Steel Bars. J. R. Mitrter. Blast Furnace 
& Steel Plant, Vol. 19, Feb. 1931, pages 264-267, 276; Heat Treat- 
ing & Forging, Vol. 17, Jan. 1931, pages 40-43, 49. 

Discussion of the manufacturing process for cold rolling 
and cold drawing and the cost for producing certain goods. 
The steel used in these processes is usually open-hearth steel 
of 0.26-0.32% C and 0.60-0.80% Mn. Ha. (12j) 


Strain-Hardening of Plastic Metals. E. V. Crane. Iron Age, 
Vol. 128, July 23, 1931, pages 250-253; Aug. 20, 1931, pages 
498-499, 543-545. 

Plasticity of metals is essential as a prerequisite for press 
operations. How the physical properties of various metals 
usually used for such treatment are affected by repeated 
cold working is shown by diagrams and tables. Successive 
strain-hardening, followed by softening under annealing 
and, thus, working back and forth between a hard condition 
and a soft condition is explained and the limits to which 
strain-hardening may be safely carried are outlined and 
illustrated in curves for bronze, carbon steels, Cu and Al, It 
is essential that cold working does not go beyond the limit 
of plasticity, since, otherwise, fracture will result. Cold 
working, however, increases the elastic limit and also the 
yield point which are the vital elements in plastic working. 

Ha, (12j) 


Lead Coatings as Lubricant in the Cold Working of Metals 
(Emploi du plombage dans le travail a froid des métaux). 
G. De DupzeEeLe. Congres International des Mines, de la Métallurgie et 
de la Géologie appliquée, Section de Métallurgie, 6th session, Liege, 
June 1930, pages 499-506. 8 figures. 


In order to avoid annealing between passes and the loss 
of metal resulting from the necessary pickling, lead coating 
of seamless tubing and other cold-worked steel products, is 
advised. The Pb is not really a lubricant, since it takes 
slightly more power to cold work the lead coated products, 
but it prevents seizure of the tubing in drawing, and less 
lubricant is required. Seizure is especially notable with 
alloys high in Cr. Some high Cr steels can scarcely be 
worked without the lead coating. The Pb is applied by flux- 
ing and dipping. It is applicable to brass, bronze, cupro 
nickel, nickel brass, etc., as well as to steel. In drawing 
tubes of 1% Cr, 4%% Mo, 4 passes on coated steel produced 
the same result as 5 passes on uncoated steel. Apparatus for 
hot-dipping to produce the lead coating is illustrated. Re- 
moval of the Pb is mentioned in the cost estimates tabu- 
lated, but the method of de-leading is not described. 

HwWG (12j) 


Machine for Cold-Forming Metal Strip. Brass World, Vol. 27, 
Sept. 1931, page 198. 

A new method in’ cold-roll forming machinery for metals 
is announced by Kane & Roach, Inc., Syracuse, N. Y. The 
machine will manufacture a patented retainer strip, used in 
installing gypsum board. WHB (123) 


Cold Heading Die Life. A. S. TAmMeson. Metal Stampings, Vol. 3, 
Oct. 1930, pages 927-928. 


Abstract of paper read before the American Society for 
Steel Treating, Sept. 22-26, 1930. See Metals & Alloys, Vol. 2, 
Nov. 1931, page 272. MS (12)) 


Cleaning (12k) 


Cleaning Scale and Rust from Steel Parts. Machinery, Vol. 
37, Jan. 1931, pages 375-376. 

A “bright dip” electrolytic pickling process is described. 
The composition of the liquid is not given. Ha, (12k) 


Electrolytic Metal Cleaning without Corrosion. Chemical & 
Metallurgical Engineering, Vol. 37, Oct. 1930, pages 634-635; Metal 
Cleaning & Finishing, Vol. 2, Oct. 1930, pages 899; Maschinenkon- 
strukteur Betriebstechnik, Vol. 64, May 10, 1931, page 111. 


A new method, the Bullard-Dunn method, patented by the 
Bullard Company, Bridgeport, Conn., claims the purification 
of metal surfaces from oxides, scale, ete., which are present. 
It is suitable for iron and steel as well as for non-ferrous 
metals. MS&MAB (12k) 








Cleaning (12k) 


Trichlor-ethylene as Degreasing Material in the Metal 
Industry (Trichloraethylen als Entfettungsmittel in der 
Metallindustrie). Gro. Wotrr. Oberflichentechnik, Vol. 7, Aug. 19, 
1930, pages 154-155. 


The disadvantages of removing grease by boiling in lyes 
are explained. Trichlorethylene is a compound absolutely 
non-explosive and non-inflammable. It boils at 87° C. and, 
therefore, can be readily recovered by distillation from the 
grease and oil. lt is superior to benzine in solving fats and 
oils, even rosin, pitch, sulphur, wax and paraffins. It does 
not etch or attack metals. If inhaled in great quantities, it 
has a narcotic effect with, however, no harmful after effects. 
Workmen, working with trichlorethylene, should be pro- 
tected against inhaling. Installations for washing with this 
preparation and subsequent drying are described. Ha. (12k) 


Polishing and Grinding (121) 


Sharpening Reamers. L. M. Ricuarps. American Machinist, Vol. 
75, July 23, 1931, page 177. 

Description of a method which removes the usual uncer- 
tainty of sizing, and increases the life between grinds ten- 
fold, It is accompanied by circular grinding in the usual 
manner and then backing off to within 0.006-0.01 in. 

Ha. (121) 

Magnetic Chucks Keep Pace with Modern Surface Grind- 
ers. F. L. Simmons. Iron Age, Vol. 128, Oct. 29, 1931, pages 1114- 
1115, 1138. 

The advantages of magnetic chucks for holding magnetic 
materials while being ground or polished are noted and a 
few constructions are illustrated. A much greater quantity 
of material may usually be handled in the same time that is 
required by mechanical holders. Ha, (121) 

Grinding Direct from the Drawing. O. P. vAN STEEWEN. Ameri- 
in Machinist, Vol. 75, Sept. 3, 1931, pages 367-371. 

Description of a machine which makes it possible to finish 
vrind directly from the hardened piece the desired profile 

cecording to a drawing magnified 50 times, even if limited 
by straight or curved lines. It consists essentially of 3 parts, 
the work slide, grinding wheel head and pantograph with 
nicroscope and drawing board. The microscope facilitates 
»bservation of the work and the tool. The machine works 

ccurately to microscopic tolerances. Ha. (121) 

Grinding Fixtures for a Threading Die. C. R. RANNgEy. Ameri- 

t Machinist, Vol. 75, Aug. 6, 1931, pages 241-245. 

Detailed description of the precision tools for grinding 
hreading dies and their set up. Ha, (121) 

Tool Grinding Control. P. E. Gartent. American Machinist, Vol. 
75, Oct. 15, 1931, pages 599-600. 

A central system supplements the individual tool rooms 
hat serve their respective departments so that uniform tool 

rinding throughout the plant is guaranteed. This system is 
n use at the Timken Detroit Axle Co. Ha, (121) 

Controlled Structure of Grinding Wheels. | estern Machinery 

rid, Vol. 22, Sept. 1931, page 399. 

A new method employed by the Norton Co., of Worcester, 
\iass., for manufacturing grinding wheels, which makes pos- 
sible finer refinement of grinding action and closer duplica- 

on of wheels is described. Regulation of the arrangement 
of abrasive, bond and pore space to produce a specific struc- 
ture for a particular grinding operation, without changing 

he grain or grade is the essential feature of this new 
method. It permits about 12 structures without change of 
rade in a wheel, though for commercial practices not all of 
these are necessary or employed. The method is applied by 
ntrolling the volume percentage of the constituent parts 

a wheel, WAT (121) 

Finishing Pipe Straps (Rohrschellenfertigung). Kari DeIn- 

cer. Das Werkzeug (supplement to Maschinenkonstrukteur-Betriebs- 

hnik), Vol. 7, May 10, 1931, pages 105-106. 

In producing pipe straps it is desirable that as few single 
‘perations as possible be necessary. The production of this 
ittachment by means of a combined tool is explained, spe- 
cial attention being given to the present-day means of pol- 
shing. MAB (121) 

Cam Grinding. Automobile Engineer, Vol. 21, Feb. 1931, pages 
64-65. 

A recently introduced cam grinding attachment of the 
Churchill Machine Tool Co., Ltd., is described. It is arranged 
to give an even surface speed by retaraing the rotation of 
the work as it swings away from the grinding wheel whilsf 
accelerating the speed at the opposite motion. Ha (121) 

Advantages of Mechanical Lapping Over Hand-Lapping. 
Grits & Grinds, Vol, 22, June 1931, pages 2-7. 

Tests made over 2% yrs. with plug gages of 4 different 
manufacturers gave evidence that in every instance the 
mechanically lapped gage plugged more holes than the 
hand-lapped gage. It also indicates that the maintenance 
costs were reduced. Ha, (121) 

Photomicrographs Show Superiority of Mechanically 
Lapped Gages. Grits & Grinds, Vol. 22, June 1931, pages 7-11. 

A collection of microphotographs taken of a hand-lapped 
gage that had to be discontinued after 8000 holes while the 
mechanically lapped gage stood up to 25,389 holes. Ha. (121) 
a The Polishing of Aluminum and Brass. Meta! Industry, N. Y., 
Vol. 29, May 1931, page 208. ss 

The details are given for the rough and fine polishing of 
castings, etc., of aluminum and of brass. PRK (121) 

Dressing Rolls in Aluminum Rolling Mills by Hand Grind- 
7 Se Anpverson. Rolling Mill Journal, Vol. 5, Dec. 1931, pages 
‘ = ° 

The principles and practice employed in the maintaining 
of fine surface finish on rolls used for rolling Al sheet and 
foil are discussed and the tools described. Ha (121) 

Improved Quality and Reduction of Costs in Polishing. 
(Giitesteigerung und Kostensenkung beim Schleifen.) Kune. 
Meschinenbau, Vol. 10, Feb. 19, 1931, pages 111-113. 

The basic questions in the discussion of polishing are 
worked out. Several instances are given where provision is 
being made for calculated data. MAB (121) 










Experiments in Metal Polishing. Enwin M. Baker & Georce ©. 
Horsroox. American Machinist, Vol. 74, May 14, 1931, pages 749- 
751. 

Condensed from a paper before the Electrochemical So- 
ciety, Birmingham, Ala., Apr. 1931. See Metals & Alloys, Vol. 3, 


Jan. 1932, page MA 21. RHP (121) 

Cleanliness of Polishing Abrasives. H. R. Power. Metal Clean- 
ing & Finishing, Vol. 3, Jan. 1931, pages 43-44. 

The author notes that the presence of oily dust in abra- 
sive grains lowers their efficiency. The abrasive dust formed 
by attrition, however, does not have any ill effects. The tests 
are described. Ha (121) 

Burnishing with Tungsten Carbide. F. J. Sanvrers. Machinery, 
Vol. 37, May 1931, pages 674-676. 

Description of a machine in which cams are burnished ac- 
curately to size. Production costs could be reduced 80%. 


Ha (121) 
Comparison of Two Grinding Machines. (Vergleich zweier 
Schleifmaschinen.) FE. Sacusenserc. Maschinenbau, Vol. 10, Jan. 


1, 1931, pages 12-14. 

Two kinds of handles for a hand-grinding machfne are 
compared for their economic values and for their suitability 
for the operator. Tests are made. MAB (121) 


Double-wheel Grinding Method for Cast-iron and Hard- 
alloy Cylinder Liners, Abrasive Industry, Vol. 12, Sept. 1981, 
pages 36-37. 

The introduction of centrifugally cast and hard-alloy 
liners for bores of automotive engine cylinders brought new 
problems in the finishing of the outer surfaces. It is essen- 
tial for the liner to make a metal-to-metal contact with the 
bore of the cylinder. Grinding has proved to be the most 
satisfactory method, but difficulty has been experienced in 
the holding of the work and the prevention of distortion 
during grinding. The expanding arbor fitted to the special 
machine has proved successful in grinding this work be- 
cause the adjustment is sensitive and eliminates the pos- 
sibility of distortion. WAT (121) 

Controlled Structure of Grinding Wheels Means Better 
Grinding. Grits & Grinds, Vol. 22, June 1931, pages 11-12. 

The Norton Co. manufactures their grinding wheels under 
strict control of the abrasive grain, the bonding material 
for holding the grains together and, also, the pores formed 
by the grain and bond. In this manner an absolutely uniform 
product of any desired structure can be obtained. Ha (121) 


Coloring (12m) 


Black Coloring of Wire Products, a Description of German 
Low Cost Processes. Wire & Wire Products, Vol. 6, June 1931, 
pages 228-229, 250. 

The black coloring of nails, hair pins, safety pins, wire 
eyes, wire clips and other products is intended partly to 
cover the shiny metal and partly to increase the durability 
of the article. Nails are usually burnt in oil or fat; for vins 
and needles, a purely chemical coloring in a solution of 10 ge. 
of sulphate of copper, 15 g. stannous chloride, 20 g. hydro- 
chloric acid in 1 liter of distilled water is employed. Small 
iron ware is colored in the diamond black oxide process; 
they are dipped for a short time in a hot coloring bath to 
obtain a deep black matt coloring. The polish is obtained by 
placing the articles in sawdust moistened with oil and ro- 
tated in a drum. Some other processes, using lyes or sulphur, 
are described. Mass articles are often colored black by lac- 
quering; spirit as well as soap lacquers may be used. Fat 
lacquers are particularly durable. Methods of spraying and 
drying are described in detail. Ha. (12m) 


Sandblasting (12n) 


Overloading Reduces Efficiency in Sandblast Barrel Ma- 
chines. Louis D. Perx. Foundry, Vol. 59, Sept. 15, 1931, pages 53, 
55. 

Results of a series of tests indicated that the following 
causes influence cleaning production: (1) depth of loading, 
(2) capacity of barrel, (3) angle of blast, (4) speed of barrel 
and (5) mixture and class of work. VSP (12n) 

Progress made in the Removal of the Crust of Cast Steel 
(Progres réalisés dons le décapage de Vacrier coulé). A. Sis- 
son-LEHMANN. L’Usine, Vol. 40, July 31, 1931, page 33; Revue 
Fonderie Moderne, Vol. 25, Aug. 25, 1931, pages 314-316. 

Sand blasting for cleaning cast steel pieces of the hard 
skin due to vitrified molding sand is still a fairly neglected 
and very expensive item of a steel foundry. In 2 French steel 
foundries, good results have been obtained by the replace- 
ment of sand in the sand blast by steel grit. The advantages 
claimed are diminution of cost of transportation, purchasing 
and storing of the special sand for blasting purposes which 
must also be dried and sifted. Steel grit can be had easily 
in the steel work; it is powdered when blown on to the cast- 
ing; its effect is, however, less rapid than that of sand. For 
each ton of steel cleaned, about 2-4 kg. of steel grains were 
used. The economical advantages are discussed in much de- 
tail. Ha, (12n) 


The Advantages of Steel Grit and Shot for Sand-Blasting 
Work. G. H. Zirxer. Engineering Progress, Vol. 12, Apr. 1931, 
pages 92-94. 

In using a Si-Mn steel grit for sand blasting operations, 
removing rust and grease, several advantages over quartz 
sand are obtained. The life of steel as grit is about 60 times 
that of sand, which means that considerably less expense for 
storing, transporting and drying is involved. The high re- 
sistance to wear results in nearly dustless operation, so that 
the disagreeable dust removal is reduced considerably. Air 
consumption is from 10 to 40% lower. The most effective 
pressure was found to be from 1 to 3 atmospheres for finer 
rrades and between 3 and 6 atmospheres for the coarse 
vrrades, whereas quartz sand requires between 0.5 and 3 
atmospheres. Several examples were cited where operation 
with steel grit led to improvement and economies. Ha. (12n) 
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DEFECTS (13) 


A Suggested Method of Determining the Cleanness of a 
Heat of Steel. Samur.t Epstein (Battelle Memorial Institute). 
Metals & Alloys, Vol. 2, Oct. 1931, pages 186-191. 

The author points out that chemical methods are sup- 
planting microscopic means of determining the cleanness of 
steel. This he attributes to the failure of the metallog- 
rapher to realize the importance of sampling. 2 classes of 
inclusions exist: small, fairly uniformly distributed inclu- 
sions and segregations or large inclusions occuring at ran- 
dom. 3 methods appearing recently in the literature are re- 
viewed. The proposed method developed at the South Chicago 
plant of Illinois Steel Co. has as its first consideration 
adequate sampling. Systematic sampling from stated por- 
tions of ingots and uniform reduction and size of specimens 
is followed. The results of such a method are described. The 
technique of polishing for study of inclusions is important. 

WLC (13) 


Research on Wrought-Iron Chains. The Nature of Defec- 
tive Lamination in Wrought-Iron Bars and Chain Links. 
H. J. Goucu & A. J. Murpny. Jron & Coal Trades Review, Vol. 122, 
May 8, 1931, pages 731-736; Engineering, Vol. 151, May 22, 1931, 
page 566, 

The fractured surface of a bar or chain link sometimes 
reveals the presence of one or more laminations exhibiting 
a brittle, coarsely crystalline appearance, the remainder of 
the section having the normal appearance of ductile wrought 
iron. This phenomenon was investigated; test methods, 
preparation of specimens are described and graphical re- 
sults given. See Metals & Alloys, Vol. 2, Nov. 1931, page 273. 

Ha & LFM (13) 


Elimination of Transverse Fissures in Steel Rails. Jron & 
Steel of Canada, Vol. 14, Aug. 1931, pages 127-128. 

Reference is made to a process which has been perfected 
by I. C. Mackie of the Dominion Iron & Steel Company for 
preventing the formation of transverse fissures in steel 
rails. The invention relates to the discovery of the precise 
stage in the production of rails when too rapid cooling re- 
sults in “shatter cracks.” OWE (13) 


Corrosion and Radiator Solder Seam Failure. \W. H. WILson. 
Automotive Industries, Vol. 65, July 18, 1931, pages 84-87. 


Some years ago there was much talk, particularly in the 
field, about the corrosive effects of anti-freezes in general 
on the metals of the cooling system. Little definite knowl- 
edge was at hand concerning the action of water, heat, aera- 
tion, anti-freeze on solder, copper, iron, brass, aluminum 
and rubber—the materials most commonly used in cooling 
Systems. The processes of radiator clogging and radiator 
disintegration had not been intensively studied. All these 
subjects have been under investigation. The conclusions can 
be summarized as follows: 1. The solder used in the manu- 
facture of the five most commonly used makes of cellular 
radiators has considerable resistance to corrosion. Road 
shock and vibration are evidently necessary to produce the 
type of solder failure usually found in automobile radiators 
in the fleld. 2. Water can have a very severe corrosive action 
on brass radiators. Anti-freeze solutions caused no apparent) 
corrosion of brass, whereas ordinary water corroded brass 
water passages sufficiently to cause the appearance of many 
leaks in the form of small, round holes, or weak spots down 
the center of the ribbon. (13) 


CHEMICAL ANALYSIS (14) 


Rapid Method for the Determination of Vanadium in 
Ferro-Vanadium (Schnellwerfahren zur Bestimmung des 
Vanadins in Ferrovanadin). A. Ever. Stahl und Eisen, Vol. 561, 
Oct. 1, 1931, pages 1236-1237. 

The described American titration method for V offers the 
disadvantage that at room temperature V204, towards the 
end of the titration with permanganate, has too low a veloc- 
ity of oxidation so that the end of the titration cannot be 
determined accurately. This disadvantage cannot be elim- 
inated by titrating with an excessive amount of perman- 
ganate and re-titrating the excess of permanganate with 
arsenic acid. This new titration method is described in de- 
tail and illustrated by an example. GN (14) 


Application of the Spectrograph to the Analysis of Non- 
Ferrous Metals and Alloys. H. W. Brownspon & E. H. S. van 
SomerEeN. Engineer, Vol. 152, Oct. 2, 1931, pages 359. 


Abstract of a paper read before the Institute of Metals, 
Zurich, Switzerland, Sept. 15, 1931. See Metals & Alloys, Vol. 
9 LFM (14) 


2, Nov. 1931, page 274. 

The Detection of Foreign Elements in a Metal by Spectral 
Analysis (Sur la recherche par VPanalyse spectrale des élé- 
ments étrangers dans un métal). Lucien Amy. L’Industrie Elec- 
trique, Vol. 40, Jan. 10, 1931, pages 20-21; Comptes Rendus, Vol. 
191, Dec. 1, 1930, pages 1049-1050. 

Description of a very sensitive method which consists in 
photographing 2 spark spectra side by side. The one is be- 
tween 2 pieces of the metal to be investigated and the other 
between 2 pieces of the pure metal. The procedure and the 
precautions to be observed are described in detail. Ha (14) 


Fundamentals of Chemical Analysis as Applied to Electro- 
plating. L. C. Pan. Metal Cleaning & Finishing, Vol. 3, Jan. 1931, 
pages 37-40; Feb. 1931, pages 129-132. 


Methods and apparatus for controlling the composition of 
plating baths, reading analysis charts and making up stand- 
ard reagents are described. The gravimetric and volumetric 
methods are explained. Ha (14) 


The Determination of Nickel and Chromium in Metal Al- 
loys and Cast Iron. (Die Bestimmung von Nickel und Chrom 
in Metallegierungen und Gusseisen.) V. Pestettt. Giesserei mit 
Giesserei-Zettung, Vol. 18, Nov. 18, 1931, page 883. 

The existing methods are reviewed and new ones dis- 


cussed to permit a greater accuracy. No definite conclusions 
as to the best methods have been arrived at. Ha (14) 
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The Significance of Specifications in Purchasing Steel, 
P. Parxe (The Pullman Co.). Railway Age, Vol. 91, Dec. 5, 1931, 
pages 867-868. 

Material specifications are of particularly economic im- 
portance to the large steel user in that: (1) They are evi- 
dences of the fact that thought and study have been given 
to the severe requirements for which a particular material 
is intended. (2) They constitute a standard for measuring 
and checking materials as supplied. Such checking insures 
against delay and waste in fabrication which would occur 
with improper materials. (3) They are invaluable to the 
large consumer who commonly draws his material from 
several sources of supply. Their proper application, in such 
cases, insures that materials from different sources will be 
of uniform and suitable quality. (4) They promote the high- 
est and best use of materials for each particular purpose. 
(5) They open a field of fair competition. WAT (16) 


Production Economy in [tron and Steel Works. Orto Crom- 
knERG. Iron & Steel of Canada, Vol. 14, May 1931, pages 77-80, 91; 
abstracted in Engineer, Vol. 151, May 15, 1931, pages 534-535. 

Paper read before the Iron & Steel Institute May 7-8, 
1931. Only the first part is given in this issue of Iron & Steel 
of Canada. It includes a discussion of a fundamental study 
of the laws of factory management which has been carried 
out in Germany since the war. The article is accompanied by 
5 tables and an output diagram. The tables show the results 
of time studies with various machines and men; the curves 
show the improvement in production resulting from strict 
supervision of contract outputs and of repair work. See also 
Metals & Alloys, Vol. 2, Nov. 1931, page 276. OWE (16) 


Reorganization of the Iron and Steel Industry. Engineer, 
Vol. 151, May 8, 1931, page 508. 

Short note commenting on memorandum issued by the 
National Federation of Iron & Steel Manufacturers. Cites 
instances of the effort being made to improve conditions in 
the iron and steel industry both in Great Britain and in the 
Dominions. Gives names of some of the companies which 
have combined forces to take advantage of large scale pro- 
duction methods. LFM (16) 


The Metal Industries in the North. Trade Conditions in the 
West of Scotland. Meta! Industry, London, Vol. 38, May 1, 
1931, pages 449-451. 

Not only has the world wide depression affected the fer- 
rous and non-ferrous industries, but also have the decline of 
export trade, curtailment of Admiralty work, lack of ex- 
pansion in the home markets, and heavy local taxation. 

PRK (16) 

Steei for Tinplate. Jin, Sept. 1931, pages 3-6. 

An economic investigation of the Welsh tinplate industry 
which is said at present to be unable to compete with tin- 
plate from other countries on account of the manner of 
making the steel by the basic Bessemer process instead of 
by the open-hearth system as in other countries. A possible 
remedy is seen in the duplex process. Ha (16) 


Reduction and Refining of Lead in 1930. Mining & Metallurgy, 
Vol. 12, Jan. 1931, pages 7-8. 

Review of the progress, especially in the new Australian 
plants. Ha (16) 


The Continental Steel Cartel. Engineering, Vol. 131, Jan. 23, 
1931, pages 114-115. 

Editorial commenting on recent decision of the Continen- 
tal Steel Cartel to reduce the total quota. This is an attempt 
to assist the recovery of the Continental steel industry from 
the present decline. For the first quarter of 1931, a reduc- 
tion of 30% will be made in the quota. LFM (16) 


Steel, Confident Recovery Near, Girds for Tenser Rivalry. 
E. C. Barrincer. Steel, Vol. 88, Jan. 1, 1931, pages 241-244, 254. 


The 10 largest producers of steel have spent the year 1930 
in strengthening their competitive positions with many new 
subsidiary relationships involving merger or purchase. The 
Bethlehem Steel Corp. has expanded considerably, extending 
its influence westward by absorbing Cambria and Lacka- 
wanna, and by attempting to merge with the Youngstown 
Sheet and Tube Co. The U. S. Steel Corp. has built 21 new 
open-hearth furnaces and greatly improved its facilities in 
the Chicago, Pittsburgh, Lorain and Cleveland Districts. 
The greatest competition between U. S. and Bethlehem 
promises to be in the field of structural steel with welded 
steel pipe a likely close second. JIN (16) 


Gold and Silver in 1929. J. P. Duntop. Mineral Resources of the 
United States, 1929, United States Bureau of Mines, Oct. 1931, pages 
877-920. Part 1. 


Gold production in the U. S. in 1929 was 2,208,386 oz., 
worth $45,651,400, a decrease of 514,000 oz. from 1928. Silver 
production was 61,327,868 oz., worth $32,687,754, an increase 
of 2,865,361 oz. and a decrease of $1,512,813 in value. Arts 
and manufactures used 54.5% of the domestic output of new 
Au and 50.4% of the Ag. Figures for world production are 
given. AHE (16) 


Economic Significance of Special Alloy Steels. H. BatcHet- 
LER. Mining & Metallurgy, Vol. 12, July 1931, pages 312-518. 


An economic discussion of the steel industry in general, 
methods of merchandizing, suggestions for improving con- 
ditions, research work and alloyed steels and treating proc- 
esses for refining and future possibilities. Ha (16) 


Building Industry Attains Leadership in 1930 as Consumer 
of Finished Rolled Steel. Steci, Vol. 88, Jan. 1, 1931, pages 
248-251. 


Gives short discussion of steel demand in 1930 with series 
of charts and tables showing percentages of annual steel 
output utilized by the 5 main groups of consumers; building 
industry, railroads, automotive industry, oil, gas and water 
industries, and exports for the years 1922 to 1930. A table of 
steel ingot production shows the tonnages consumed by each 
of the above groups. Two comprehensive tables give the per- 
centages and the actual gross tons of each type of finished 
steel product consumed by each group of users. JIN (16) 
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Seciety for Electrochemical Industry of Norway. (Det 
Norske A/S for Electrokemisk Industri). Journal du Four Elec- 
trique, Vol. 40, June 1931, pages 212-214. 

This company occupies the predominant position among 
Norwegian organizations covering the whole field of activ- 
ities from ore prospecting to the manufacture of chemicals. 
Just recently the company developed a satisfactory process 
for production of steel directly from ores in an electric fur- 
nace. JDG (16) 

Ferro-alloy Trade in France in 1930 (Le marché francais 
des ferroalliages en 1930). Journal du Four Electrique, Vol. 40, 
Feb. 1931, pages 49-50. 

A brief survey of the amounts of ferro alloy consumed in 
1930 and the price variations of Fe-Si, Si-Mn, Fe-Mn and 
ferro-chromes. JDG (16) 

Per Capita Steel Use Declines; United States Still Leads. 
Steel, Vol. 88, Jan. 1, 1931, page 270. 

The consumption of steel in the U. S. in 1930 was 731 lbs. 
per capita, a decrease of 27% from 1929. In Belgium-Luxem- 
burg, it was 581 lbs., a decrease of 38%. England consumed 
356 lbs. per capita, a loss of 39%; and Germany used 301 lIbs., 
a decrease of 31%. France, however, lost but 1 lb. per capita, 
using 298 lbs. per capita in 1930 as against 299 lbs. B 1929. 

Y (16) 

Platinum is Surprisingly Cheap. Journal Society Chemical In- 
dustry, Japan, Vol. 34, June 1931, page 181B. 

The price of Pt which recently broke to the level of 7 yen 
momme (3.75 2.) has collapsed again to a point as low as 
6.50 yen, or only 1/10 of 64 yen/momme in 1918. Japan is im- 
porting about 11 kg. of Pt/mo. % of which is used for tech- 
nical purposes, the other half for ornaments. MAB (16) 

Uniform Cost Methods for Steel and Alloy Foundries, Stee! 
Founder, Vol. 2, Apr. 1931, pages 12-13. 

The Steel Founders Society of America has worked out a 
uniform cost sheet which it advocates for general use. 

Ha. (16) 

New Worlds for Steel to Conquer. Steel, Vol. 88, Jan. 1, 
1931, pages 245-247. 

New ideas in architecture show a tendency for exposing 
the steel framework of buildings. This is seen in a few hos- 
pital and church structures in Burope and, to its fullest ex- 
tent, in the new building of the Worcester Pressed Steel Co. 
A new building of the A. O. Smith Corp. uses steel plate 
floors, movable steel partitions, steel wall columns, steel grid 
flooring and steel plate floor base. The development of steel 
frame homes of moderate cost, with interior furnishings, 
sashes, ventilating panels and kitchen and bathroom fittings 
»ll of steel, offers a future market for steel products. The 
use of steel for farm buildings will also create a demand. A 
large future outlet for steel appears to be in the construc- 
tion of pipe lines of electrically welded pipe for oil, natural 
gas, gasoline and, possibly, powdered coal. Much steel will 
be required, also, for constructing elevated thoroughfares 
for motor traffic in congested city districts. JN (16) 

Steel Plant Expansion Continues Despite Reduction in 
Earnings. Steel, Vol. 88 Jan. 1, 1931, pages 295-297. 

In spite of the depression, many millions of dollars were 
expended in 1930 for steel plant and rolling mill expansion. 
This is seen in the construction of by-product coke ovens, 
basic open hearth furnaces, Bessemer converters, rolling 
mills for producing large diameter electric welded pipe, and 
plate strip mills. Stacks, blast-furnaces, hot blast stoves and 
regenerative furnaces were redesigned and enlarged. Im- 
provements were made in sintering plants, in the molding 
and cooling of pig-iron, in the wider use of natural gas, and 
in the installation of large type turbo-bliowers and combus- 
tion control equipment. JN (16) 

Production of Iron and Steel in Canada, June, 1931. Jron & 
Steel of Canada, Vol. 14, July, 1931, page 113. 

A statement of the production of pig iron, ferro-alloys, 
steel ingots and castings, and prices in Canada during June 
1931, OWE (16) 
Production of Iron and Steel in Canada, May, 1931. Iron & 
Steel of Canada, Vol. 14, June 1931, page 97 

A statement of the production of pig iron, ferro-alloys, 
steel ingots and castings, and prices in Canada during May 
1931. OWE (16) 

The United States Iron Industry in 1930. Iron & Steel of 
Canada, Vol. 14, May, 1931, page 86. 

Abstracts from publications of the U. S. Bureau of Mines, 
Department of Commerce, covering the year 1930 in the iron 
and steel industry of the United States. 


_ Production of Iron and Steel in Canada, April, 1931. Jron & 
Steel of Canada, Vol. 14, May, 1931, page 83. 

A statement of the production of pig iron, ferro-alloys, 
steel ingots, and castings, and prices in Canada during Apr. 
1931, OWE (16) 

General Contraction in World Production of Iron & Steel 
for 1930. Iron & Steel of Canada, Vol. 14, Mar. 1931, page 50. 

A brief article accompanied by tables giving details of the 
decline in world production of iron and steel during 1930 and 
referring particularly to the variation in production in 
Gréat Britain and to the effect upon the market of the East 
Indian tariff on galvanized sheet. OWE (16) 


World Steel Production in Spectacular Drop. Sice!, Vol. 88, 
Jan. 1, 1931, pages 266-267. 

The year 1930 saw a tremendous drop in the world’s iron 
and steel production. Steel output decreased 19% and pig 
iron 17.4%. In Germany, steel production fell off 27.5%; in 
Great Britain 21.2%; in Belgium. 17%: while in France, steel 
production decreased only 3.4%. The U. S. production fell off 
from 47.25% of the world’s total to 44%. Tables are given 
showing the production of steel and pig iron in each country 
from 1913 to 1930. . JN (16) 


_ Present Position of the Iron and Steel Industry, Engineer, 
Vol. 151, May 29, 1931, page 606. 

From memorandum issued by the National Federation of 
Iron and Steel Manufacturers. Comments on measures rec- 
ommended for improving the iron and steel industry such as 
relief from excessive taxation, protection of the home mar- 
ket, stabilization of world prices and market conditions, 
and the use of tariffs for obtaining entry to markets now 
barred by tariffs. LFM (16) 





PLANTS & LABORATORIES (17) 


Christiania Steel and Rolling Mills (Christiana Spigerwerk 
Staal og Valseverker). Journal du Four Electrique, Vol. 40, June 
1931, pages 236-237. 

The present works, with the capacity of 40,000 tons per 
annum, were the results of absorption of the smaller con- 
cerns by the original organization founded in 1853. Beside 
the usual steel mill equipment, it has a 6000 kwh. furnace 
for direct production of steel from ore which was installed 
in 1922-1925 and solves the problem economically. Its sub- 
sidiary, Norsk Valsewerk at Bergen, produces almost the 
total requirement of Norway for tin plate. JDG (17) 

A New Copper and Brass Rolling Mill in India. Metal Jndus- 
try, London, Vol. 38, May 15, 1931, pages 497-498. 

A description of a rolling mill with a capacity of 50 tons 
of Cu/wk., erected by the Krupp Works. PRK (17) 

Norwegian Zine Company, Ltd. (Det Norske Zinkkompani 
ge Journal du Four Electrique, Vol. 40, June 1931, pages 230- 


The largest European electrolytic zinc plant with the 
capacity of 40,000 tons a year uses Anaconda type installa- 
tion. General description is given. JDG (17) 

Metallurgical Investigations at Bell Laboratories. Metal 
Progress, Vol. 19, May 1931, pages 33-38. 

Notes on the problems and equipment in use at the Bell 
Laboratories for Metallurgical Investigations. WLC (17) 

Steel Plant Built at the Door of a Great Market. Jron Age, 
Vol. 126, Nov. 27, 1930, pages 1606-1610, 1665. 

Describes the plant of the Great Lakes Steel Corporation 
with an annual capacity of over 500,000 tons. Its products 
will consist of billets, sheet bars, forging bars, strip steel, 
automobile spring steel, rim sections, bumper steel, window- 
sash sections, concrete bars and small angles and channels. 
Approximate cost is about $25,000,000. Plant units are laid 
out for straight-line production. Future extensions can be 
made with minimum interference with operations. VSP (17) 

Norwegian Nitrides Corporation (Det Norske Nitridaktie- 
selskap). Journal du Four Electrique, Vol. 40, June 1931, pages 
224-226. 

Though originally intended for manufacture of nitrides, 
the plants of the company never manufactured them. Metal- 
lic Al is the only product. 2 plants at Eydehavn and 


Tyssedal are in operation at the present, under control of 
British and American Aluminum Companies and Compagnie 
des Produits Chimiques d’Alais. JDG (17) 
The Sand-Spun Pipe Foundry of the Staveley Coal and 
Iron Company, Limited. Foundry Trade Journal, Vol. 45, July 30, 
1931, pages 71-73; Aug. 6 1931, pages 83-85. 
A detailed description of the sand-spun pipe foundry of 


the second largest manufacturer of cast iron pipes in the 
United Kingdom. This factory is designed for an annual 
output of 80,000 long tons of pipes from 4 in. to 12 in., 
inclusive, nominal diameters, of 16-foot laying length. The 
article is accompanied by 12 photographs and 1 diagram, 


showing the general lay-out of the plant. The Company 
holds the sole patent rights for Great Britain from the 
Sand-Spun Corporation, OWE (17) 


Meeting Steel Mill Problems at Canadian Plants, Canadian 
Chemistry & Metallurgy, Vol. 15, July 1931, pages 195-197. 

Special reference to specifications and the plant of the 
Algoma Steel Corp. at Sault Ste. Marie, Ontario, seems to 
reflect the Canadian indUstry as a whole. WH. (17) 


Spring Production for Railway Rolling Stock. \/ectallurgia, 
Vol. 3, Apr. 1931, pages 199-203. 

Describes equipment and methods used by Great Western 
Railway Co. in manufacturing both laminated and coiled 
springs. C steels are used for both types. JLG (17) 


Expected Activity of New Aeronautical Laberatory. Jour- 
nal Society Chemical Industry, Japan, Vol. 34, June 1931, pages 
179-180B. 

Reviews what is supposed to be the world’s most perfect 
laboratory of its kind, the Aeronautical Research Institute 
of Tokyo Imperial University at Komaba, officially opened 
May 11, 1931. It has space for specialized research in aero- 
nautical physics, chemistry, metallurgy, material, motor, 
and psychology for aviator. It has a large wind tunnel, a 
library and central workshop. MAB (17) 


The Aluminum Alloy Rolling Mills at Chippis. Journal Insti- 
tute of Metals, Vol. 47, June, 1931, page 5. 

Slabs of 100-1000 ‘ke. in weight are rolled down on a 
3-high mill with 700/250/700 x 1700 mm. rolls. They then 
go through a 3-high hot mill of 900/450/900 x 3300 mm. for 
the production of heavy structural plates or through a 3- 
high strip mill for sheets of smaller sizes up to 1m. wide. 
All furnaces are electrically operated with one exception 
and consume 1500 kw. Other equipment is briefly mentioned. 

Ha. (17) 

Pressed Steel Sleeper Plant at the Glengarnock Works of 
Colvilles, Ltd. Iron & Coal Trades Review, Vol. 123, Nov. 20, 
1931, pages 785-787. 

A full description of the plant for making railroad ties 
from bar to finished product. The presses develop 220 tons 
each. The sleeper-bar heating furnace has a normal output 
of 15-20 tons of bars/hr. Ha. (17) 


Gary Mill Designed for 25,000 Tons a Month of 26-In Strip. 
Iron Age. Vol. 126, Aug. 21, 1930, pages 488-490. 

Describes the 28-in. strip mill of the Illinois Steel Co. 
at Gary, Ind. Mill which comprises 7 two-high stands of 
rolis 24 in. in diameter, 6 two-high stands of 28-in. rolls 
and 2 sets of vertical edging rolls, all of which are motor 
driven. Produces strip steel up to 26 in. in width at rate 
of 25,000 tons/month. VSP (17) 


Stavanger Electric Steel Company (Stavanger electro- 
staalverk A 8S). Journal du Four Electrique, Vol. 40, June 1931, 
pages 218-219. 

This plant organized in 1910 possesses a completely 
equipped steel works with the annual capacity of 6000 tons 
of common alloy and stainless steels. An exceptional quality 
of the finished product can be obtained here because the 
original ores which are worked by a duplex process contain 
0.06% V and 2% Ti beneficially affecting the quality of 
steel. JDG (17) 
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Heat-Treating Pipe Couplings to Withstand High Pres- 
sures. Fuels & kurnaces, Vol. 9, Jan., 1931, pages 55-58. 

The plant equipment for heating, reheating, temperature 
control and the burner equipment of the Dresser Manufac- 
turing Co., Bradford, Pa., is described and illustrated. 

Ha. (17) 

The Laboratories of the Iron and Foundry Institute of the 
Academy of Mines Clausthal (Die Laboratoriumsaniagen 
des Instituts fiir Eisenhiitten—und Giessereiwesen der 
Bergakademie Clausthal). Giesserei mit Giesserei-Zeitung, Vol. 18, 
Oct. 30, 1931, pages 848-850. 

A description of the melting and pouring rooms, the equip- 
ment of the metallurgical, heat and materials testing labora- 
tories. The practical work of students is described. Ha. (17) 

Increases Production with Handling Equipment, foundry, 
Vol. 59, Oct. 15, 1931, pages 40-41. 

The layout and equipment of the foundry of the American 
Seating Co., Grand Rapids, Mich., is described. Ha. (17) 

Non-Ferrous Metals Research. Electrical Review, Vol. 108, 
June 12, 1931, pages 994. 

Description of new administrative buildings and central 


research and development laboratories in London. Ha (17) 
Heat Treating Equipment in a Modernized Plant. American 
lachinist, Vol. 75, Oct. 22, 1931, pages 635-637. 

Description of the plant of R. Hoe & Co. Ha. (17) 
Specializes in Stoves for Seventy-Six Years. Pat Dwyer. 

Foundry, Vol. 59, Sept. 15, 1931, pages 26-28, 40. 

Describes the plant of the Pratt Manufacturing Co., Water- 

town, Mass., established in 1855. VSP (17) 


Electrification of Merchant Mills. E. J. Poote & O. C. CaLiow. 
Freyn Design, No. 9, Oct., 1931, pages 1-4. 

A description of a recently electrified 16 in. guide mill, 
a 12 in. bar mill, a 10 in. guide mill and a 10 in. bar mill of 
the Carpenter Steel Co. in Reading, Pa. ¢ Ha (17) 

Tool Heat Treating at Schenectady, R. H. Mircure... American 
Wachinist, Vol. 75, July 23, 1931, page 163. 4 

Brief description of the layout of the plant and arrange- 
ment of equipment. Ha, (17) 

The Newport News Shipyard; How Welding is Revolution- 
izing Ship Construction. James W. Owens. Welding, Vol. 2, 
Nov. 1931, pages 734-736. 

Notes the great extent to which welding is now used. 

Ha. (17) 

The Development of the Herminenhiitte in Laband, Upper 
Silesia, with Special Reference to the New Constructions 
and Reconstructions After the Year 1926 (Die Entwicklung 
der Herminenhiitte in Laband, 0O.-S., unter besonderer 
Beriicksichtigung der Neu- und Umbauten nach dem Jahre 
1926). C. Netter, Stahl und Eisen, Vol. 51, October 22, 1931, 
pages 1306-1313. 

Report 89 of the Rolling Mill Committee of the Verein 
deutscher Eisenhiittenleute. Whereas a previous paper dealt 
with a description of this Upper Silesian steel plant before 
the modernization (see Stahl und Eisen, Vol. 51, Sept. 24, 
pages 1189-1192) the present paper gives a detailed account 
of the changes that have been effected by the reconstruction 
of the rolling mills since the year 1926. After dealing with 
the reasons for the modernization, the new rolling mills ars 
individually described. The production capacity could be 
increased from 6800 tons of hoops and bars to a monthly 
production of 3000 tons of hoops and $000 tons of bars with 
2 shifts/day. The production of the mill is not large in 
comparison with the large mills in Western Germany, but 
it is nevertheless remarkable due to the large number of 
various shapes which are rolled during a shift. GN (17) 

Melts Bronze in Crucibles. Franx McKtiveen & R. H. Stone, 
Foundry, Vol, 59, Sept. 15, 1931, pages 38-40. 

Describes operation of the Robertshaw Thermostat Co., 
Youngwood, Pa. The company produces castings in 85-5-5-5 
metal and, as castings are Cr plated, the requirements are 
severe. The melting equipment consists of 5 tilting type 
furnaces made by Campbell-Hausfield Co., each taking a 
standard No. 125 Steel-Harvey graphite crucible. Unusual 
economies in fuel consumption have been achieved. Outlines 
daily practice. Lining of combustion chamber is rammed in 


place using a silicon-carbide refractory. Cost of melting 
can be taken either as ready to pour out of the furnace or 
cost of metal delivered to the molds. VSP (17) 


Indirect Heat Utilized in Dual Purpose Oven. J. B. NeEatey. 
Foundry, Vol. 59, May 1, 1931, pages 70-71. 

Describes the oven installation at the plant of Hansell- 
Eleock Co., Chicago, which produces castings ranging from 
a few oz. to 30 tons. VSP (17) 


Facilitates Production of Large Steel Castings. E. C. 
KREUTZBERG, Foundry, Vol. 59, May 1, 1931, pages 44-49; Steel, 
Vol. 88, May 14, 1931, pages 35-37, 52. 

Describes the new plant of the General Steel Castings 
Corporation, Eddystone, Pa. Castings for locomotives and 
railroad cars are to be the chief products. The present 
capacity of the plant is between 6000 and 7000 tons of 
castings/mo. Steel is melted in 3 50-ton open hearth fur- 
naces. Patterns and core boxes are handled collectively. 
Continuous core oven 230 ft. long is arranged in 5 tiers. It 
is heated by 4 oi! fuel units. Ha+VSP (17) 

The New Montreal Foundry of the Canadian National 
Railway Company. Foundry Trade Journal, Vol. 45, Aug. 13, 
1931, pages 99-101; Canadian Foundryman, Vol. 22, May, 1931, 
pages 7-11. 

A description of the gray iron foundry at the Point St. 
Charles (Montreal) shops of the C.N.R., which is the fourth 
unit to be completed under a rehabilitation and moderniza- 
tion program. The article is accompanied by 10 photographs. 

6 OWE (17) 

Electrical Equipment for Gulf States Steel Universal Plate 
Mill, R. H. Wricut. Blast Furnace & Steel Plant, Vol. 18, Nov. 1930, 
pages 1710-1711. 

A direct current reversing motor of 4000 h.p. and 80/160 
r.p.m., 80 volts drives the 32 in. 3-high universal mill: it is 
supplied by 3200 kw. fiy-wheel motor-generator set. The 
electrical installation for the auxiliaries is described in 
detail. Ha. (17) 
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MISCELLANEOUS (20) 


Wire Cable Compacted by Stretching it Beyond Working 
Load, Iron Age, Vol. 125, June 12, 1930, pages 1748-1749. 

In order to equalize irregularities and ununiformities of 
manufacture in wire cables, they are pre-stressed beyond 
the working load. The method of doing this in the works 
of J. A. Roebling is described in detail and examples of a 
few bridges where the suspension cables were treated in 
this manner are given. Ha. (20) 


Calculation and Administration of Spare Parts in Steel 
Mills (Verrechnung und Verwaitung von Ersatzteilen auf 
Hiittenwerken). Archiv fiir Eisenhiittenwesen, Vol. 5, Aug. 1931, 
pages 127-128. 

Report 51 of the Committee on Plant Efficiency of the 
Verein deutscher Ejisenhtittenleute. Brief résumé and dis- 
cussion of papers on the above subject at a meeting of the 
mentioned committee. GN (20) 


Intermediary Compounds Formed during the Catalytic 
Synthesis of Ammonia. Detection of a “Surface Nitride” 
Consisting of Tungsten and Nitrogen (Zur Kenntnis der 
Zwischenverbindungen bei der katalytischen Ammoniaksyn- 
these. Auffindung der Billung eines “Oberflichen-Nitrids” 
aus Wolfram und Stickstoff). G. Messner & W. FRANKENBURGER 
(I. G. Farbenindustrie). Zeitschrift fiir physikalische Chemi« 
Bodenstein Festband, 1931, pages 593-607. 


The heterogeneous systems (1) W-NHg, (2) W-He, (3) 
W-Ne2 and (4) W(N),-He are investigated and effects ob- 
served indicating 2 modes of union of gases at the metallic 
surface, ie., in the case of (1) and (2) and absorptive and 
in the systems (3) and (4) a chemical binding. Conclusions 
drawn are (a) NHs and He are normally absorbed by pure 
W powder; (b) a phenomenon never identified before (the 
molecular binding of N by metallic W) was detected and 
proved to be a chemical reaction by the determination ot 
the temperature dependence, course of velocity and non- 
reversibility; (c) the nitride discussed slowly absorbs H 
between 20° and 200° C. and probably forms a hydrogena- 
tion product with the Ne previously absorbed; (d) the re- 
actions given under (b) and (c) are considered as partial 
processes closely connected with the catalytic synthesis of 
NHs with W as a catalyser. EF (20) 


Training Apprentice to Foreman. E. H. BALiarp. 7 ransaction 
& Bulletin, American Foundrymen’s Association, Vol. 2, Jan. 1931 
pages 767-770. 

The author feels that training is more necessary tha. 
ever in the foundry, because of keener competition whic! 
requires a higher standard to put the foundry on a plan: 
equal to that of other manufacturing departments. CHL (20 


Binary Catalysers on Molybdenum-Base Applied for the 
Ammonia Synthesis (Ueber binire Molybdiin-Mischkataly- 
satoren bei der Ammoniaksynthese). A. Mirtrascu & E. Ke 
NECKE (Research Laboratory I. G. Farbinindustrue, Oppau). 
Zeitschrift fiir physikalische Chemie, Bodenstein Festband, 1931, 
pages 574-582. 

The systern Co-Mo and Fe-Mo, as well as mixtures « 
Mo with Cu, Cr, W and Mn, were investigated as catalyse 
with reference to the ammonia synthesis. An increase i! 
efficiency could be secured if the components form com 
pounds. This is also true for the systems Ni-Mo, Co-M:« 
Fe-Mo, Mn-Mo. The combination Cu-Mo acts merely addi 
tively, since the components are indifferent. Formation 0! 
solid solutions weakened the catalytic effect of the binar: 
systems W-Mo and Cr-Mo, which do not enter a chemica 
compound. The formation of a chemical compound does no! 
however, necessarily result in an activation, as was ! 
vealed with the system Mo-S, which disclosed a remarkab]' 
poisonous effect. EF (20) 


Cupola Slag is Granulated. M. J. Grecory. Foundry, Vol. 59 
June 1, 1931, page 75. 

Slag running out against a stream of water over a tank 
is broken up into pieces of about 4 in. mesh. Ha. (20) 


The Photo-Electric (Bequerel) Effect on Electrodes of 
Bismuth Oxide (Die Gesetzmiissigkeiten des lichtelektroly- 
tischen Effekts (Bequerel-Effekts) an Wismutoxydelektro- 
den). A. Cornyn & R. Msxorasewicz (University of Géttingen). 
Zeitschrift fiir physikalische Chemie, Bodenstein Festband, 1931, 
pages 641-655. 

Only electrodeposited BizOqg shows the Bequerel-effect 
among a large number of metal oxides. The photo-electric 
reduction of BieO, to BieOg accounts for the change in 
electrode potential when the electrode is radiated. A local 
element between the BieO4-BieOs; mixture and the carrier 
metal exerts an influence, too. BieO, is furthermore reduced 
to BieOs; due to the light energy absorbed. The oxygen lib- 
erated diffuses to the surface where Oe changes the poten- 
tial. The quantum yield, however, is of a very small order: 
10-5-10-4 electric elementary charges per light-quantum. 

EF (20) 


Directions for the Design of Proper Water Chambers for 
Acetylene High Pressure Apparatus (Richtlinien fiir den 
Bau geeigneter Wasservoriagen fiir Azetylen-Hochdruckap- 
parate). H. Frrepricu. Forschungsarbeiten auf dem Gebiete des 
Schweissens und Schneidens mittels Sauerstoff und Azetylene, Series 
6, 1931, pages 65-80. 

The German rules for acetylene operations require 4 
safety device, usually a water chamber in front of the 
acetylene developer which acts as protection against back 
firing of the flame and against the possibility of O entering 
the acetylene pipes. The different methods and the testine 
of their efficiency are discussed, described and illustrated. 
See also Metals & Alloys, Vol. 2, Oct. 1931, page 227. Ha. (20) 


A New Profile for Spring Plates (Ein neues Federblatt- 
profil). Krupp’sche Monatshefte, Vol. 12, Jan. 1931, pages 7-9. 
A new profile for spring plates which marks a remark- 
able progress in the making of springs is described. The 
new shape offers the advantage of making softer and more 
durable springs. GN (20) 





FOUNDRY PRACTICE & APPLIANCES (22) 


Meeting the Demand for Aluminum Castings. Canadian 
Foundryman, Vol. 22, Aug. 1931, pages 7-11 

The characteristics and applications of a number of Al 
alloys are described and details given of pattern and core 
design, suitable molding sands and gating requirements in 
the production of castings from these mixtures. Reference is 
made to “modification” and heat-treatment processes and to 
methods of inspection. OWE (22 


Centering Ingot Mold Cores. Foundry, Vol. 59, Jan. 1, 1931, 
page 74. 

Description of several methods of centering ingot mold 
cores as well as the practice in some foundries. Ha (22) 


Prevent Losses with Proper Gates and Risers. Pat Dwyer. 
Foundry, Vol. 59, Jan. 1, 1931, pages 56-60; Jan. 15, 1931, 
pages 48-51; Feb. 1, 1931, pages 66-68; Feb. 15, 1931, pages 
19-51; Mar. 1, 1931, pages 66-69; Apr. 1, 1931, pages 57-59; 
May 1, 1931, pages 52-54; June 1, 1931, pages 60-62; June 15, 
1931, pages 41-43: July 1, 1931, pages 53-56; July 15, 1931, 
pages 41-43; Aug. 1, 1931, pages 53-56; Oct. 1, 1931, pages 
11-53, 56; Oct. 15, 1931, pages 34-36, 38. 

The causes of 50 defective castings were analyzed and 
found to be due, in the majority (44) of cases, to faulty 
molding practice. The importance of proper arrangement of 
aatterns and disposition of the gate or gates, their shape, 


ize and positions is noted and illustrated by examples. In- 
teresting results were obtained with a system of small gates 
ind slow pouring. The nomenclature of foundry terms is 
x plained. Ha (22) 


Corrugated Pipe Pattern Forms Mold and Core. Pat Dwyer. 
Foundry, Vol. 59, June 15, 1931, pages 57-60. 

Describes the molding and pouring at the American Cast- 
ngs Co., Birmingham, Ala. Ha (22) 


Bronze Pressure Castings Require Exact Practice. J. E. 
Crown. Foundry, Vol. 59, June 15, 1931, pages 39-40. Metal In- 
lustry, London, Vol. 39, Aug. 7, 1931, pages 127-128. 

The importance of such factors as selection of alloys, de- 
ign of patterns, method of molding, character of cores and 
ype of heads and gates in the successful production of 
ronze pressure castings is noted by a description of the 

actice employed in the U. S. naval gun factory. The analy- 

s of several alloys which are applicable are given. 

Ha+PRK (22) 

Bond Fitting Cores with Cement. Pat Dwyer. Foundry, Vol. 

Mar. 1, 1931, pages 77-80. 

Melting and molding practice at the plant of the Walworth 

‘o., Boston, is described and illustrated. Ha (22) 


Recent Developments in Cast Iron and Foundry Practice 
in Great Britain. J. G. Pearce. Iron & Steel Industry & British 
undryman, Vol. 4, July 1931, pages 329-332; Aug. 1931, page 
(7; Foundry Trade Journal, Vol. 44, June 25, 1931, pages 436- 
8; Vol. 45, July 9, 1931, pages 21-24, 27. 
Condensed article from the Institute of British Foundry- 
n. The work at the British Cast Iron Research Association 
briefly reviewed. “Balanced blast’ cupola is described. 
ntrolled cast iron may, possibly, be produced by complete- 
removing graphite and then inoculating the melt with 
iterial calculated to yield fine pearlite and normal graph- 
See also Metals & Alloys, Vol. 2, Nov. 1931, page 280. 
CHL+OWE (22) 
The Laboratory and the Foundry. R. Arzens. Jron & Steel 


< 
ustry & British Foundryman, Vol. 4, Aug. 1931, pages 364-370. 
reneral, See Metals & Alloys, Vol. 2, Nov. 1931, page 279. 


The Best Practice in Casting Bronzes. Brass World, Vol. 27, 

ig. 1931, pages 181-183 

\ report of the Non-Ferrous Committee on recommended 

ictices at the meeting of the American Foundrymen’s 
ssociation in Chicago, Ill., May 4-7, 1931, is reviewed. Ten- 
tative recommended practice for the alloy; Cu 85, Sn 5, Pb 5, 
Zn 5 are shown. Physical properties for sand casting are 

bulated. Recommended practice for manganese bronze and 
‘or the alloy containing Cu 80, Sn 10 and Pb 10 is also dis- 
ussed. WHB (22 

Patternmaking and its Reiation to Design and Foundry 
Practice. MattHew Russert. Canadian Foundryman, Vol. 22, May 
1931, pages 12-14. 

An article in which the question of designing castings to 
ompete with welding is dealt with in some detail, and in 
vhich methods of designing patterns for various purposes 
ire discussed. The article is accompanied by 13 diagrams. 
See also Metals & Alloys, Vol. 2, Nov. 1931, page 280. 

OWE (22) 


Improvements in Physical Properties in Large Carbon and 
Alloy Castings, J. D. Fenstermacner. Steel Founder, Vol. 2, June- 
July 1931, pages 4-7. 

The principles of good alloy steel casting—(1) the produc- 
tion of a metal of predetermined quality, (2) good foundry 
practice, (3) prope; heat treatment—are set forth and sev- 
eral very large cas\'ngs are illustrated. From 59 heats made 
by the Columbia S’+el Co. of Pittsburgh, the weights of the 
pieces varied between 40,000 and 64,400 lbs. The ultimate 
strength was, on the average, 75,800 lbs./in.2: elastic limit, 
14,100 lbs./in.2; elongation in 2 in., 30.5%; the reduction in 
area, 48.5%. Ha (22) 


Stainless Steel Castings Need Fine Facing Sands to Obtain 
Smooth Finish. Epwin Bremer. Foundry, Vol. 59, Feb. 15, 1931, 
pages 38-42. 

_ The melting and pouring practice of the West Steel Cast- 
ing Co. for stainless steel castings is described; the stand- 
ard 18-8 alloy is usually used. The material is produced in 
the electric furnace; all scrap is employed without any addi- 
tion of Ni; the bath temperature is raised to 3200° F. as 
rapidly as possible; and the liquid metal is tapped from the 
furnace into 2000-lb. bottom-pour ladles. The precautions 
necessary in melting to obtain the dissociation of C from Cr 
and to form austenite are described. Ha (22) 























A METAL-MELTING 
MACHINE 








1 to 2 ton Detroit Electric Furnace 


NO MIRACLE 
NO ALCHEMY 


is performed in the 


DETROIT 


ROCKING ELECTRIC 


FURNACE 
... BUT IT DOES 


Melt steel or iron or alloys without 
change of analysis. No “carbon drop” 
nor “carbon pick-up.”—No loss of 
alloying ingredients.—And the re- 
sult is thoroughly uniform, homoge- 
neous metal economically produced 
as required. 


Ask the Man Who Uses One 


DETROIT ELECTRIC | 
~ FURNACE CO. 


827 WEST ELIZABETH ST. DETROIT 
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Addition of Fluorspar to the Cupola (Addition de spath 
fluor au cubilot). D. Devuvorst. Congres International des Mines, de 
la Métallurgie et de la Géologie appliquée. Section de Métaliurgie, 6th 
session, Liege, June 1930, pages 785-790. 14 references. 

Compares use of 3% limestone on weight of Fe with that 
of 2% limestone, plus %% fluorspar. No difference was found 
in composition of gas, Fe or slag. More coke was recovered 
unburnt without spar than with it. The use of spar injures 
the lining and the fume is harmful to vegetation. See also 
Metals & Alloys, Vol. 2, Dec. 1931, page 321. HWG (22) 


Preparation and Distribution of Molding Sands. H. L. 
McKinnon. Iron Age, Vol. 128, July 30, 1931, pages 312-313. 

The quality of the work produced and profits secured from 
operations depend on the proper handling of the 2 activities. 
A thorough description of methods and apparatus for han- 
dling and preparation of sand is given. Ha+VSP (22) 


Outlines Methods for Making High-Test Gray Iron in the 
Shop Making Machine Tool and Jobbing Castings. L. M. Suer- 
win & T. F. Kirey. Foundry, Vol. 59, July 1, 1931, pages 45-48; 
July 15, 1931, pages 47-49. 

Internal shrinkage, sponginess and porosity can be elimi- 
nated by the use of low C cast iron. Chills are used some- 
times, particularly if the casting has sections less than in. 


Methods of control, typical analyses of product and micro- 
structures are discussed. Compares machining strength and 
other physical properties of a number of mixtures. Using 
up to 2% Mo, the following results are obtained: (1) the 


combined C is raised, but not above eutectoid; (2) the trans- 
verse strength is increased; (3) Brinell hardness is in- 
creased; (4) solid contraction is decreased; (5) pearlite is 
sorbitized; (6) graphite flakes are made smaller; (7) deflec- 
tion is increased. Part 2. Main purpose of Ni in castings is to 
aid machinability. The use of ferrosilicon to 1.25% causes 
shrink holes. Cr is added to Fe used for high temperatures. 
Castings of high test Fe offer more resistance to tool pene- 
tration but are free from hard spots. Dry sand molding is 
followed in production of high test Fe to insure sound and 
good surfaced casting. VSP (22) 


Physico-Mechanical Testing of Sands (Analyse physico- 
mécanique des sablés). ANpre Guepras. Aciers Spéciaux, Métaux 
et Alliages, Vol. 6, May 1931, pages 239-242. 


Moisture in foundry sand can be determined in 20-25 min. 
by a new method. To a 100 gm. sample of foundry sand, are 
added 200 cm.3 xylene or toluene. This mixture is heated in 
a closed vessel to boiling temperature. The water will begin 
to evaporate first, followed by the xylene. The condensed 
mixture of the 2 liquids is collected in a graduated cylinder. 
As these 2 liquids do not mix, they separate into 2 distinct 
layers, from which the percentage of moisture could be 
measured. Determination of silica, clay and of the colloidal 
matter is carried out on the same sample of sand. This 
analysis requires use of CaClo solution of 1.12 specific grav- 
ity and alcohol. GTM (22) 


Studies on the Filling Frame of Molding Machines. (Stu- 
dien tiber den Fiillrahmen an Formmaschinen.) A. RopEnvUESER. 
Yaa ata und Giesserei, Vol. 18, Feb. 6, 1931, pages 116- 

To obtain a certain uniform denseness in molding boxes, 
the molding box must have a definite height which can 
either be calculated or be determined graphically from dia- 
grams which are developed. Differences in the denseness, 
due to the shape of the pattern, can be equalized by calcula- 
ble differences in the height of the molding sand or in the 
dimension of the pressure plates. Certain axioms are de- 
veloped which, if observed, reduce the molding time and 
guarantee a more uniform product. In this manner the 
economy of pressure molding machines is increased. Several 
examples illustrate the procedures. Ha (22) 


The Structure of the Compressed Molding Sand and Its 
Importance in the Testing of Compressed Molding Sand. (Der 
Aufbau des verdichteten Formsandes und seine Bedeutung 
fir die Formsandpriifung.) W. Reirmeister. Die Giesserei mit 
Giesserei-Zeitung, Vol. 18, Mar. 1931, pages 257-260. 

First the conception of “structure” of the sand is defined 
as the volumetric ratio of the constituents of the sand to 
the volume of the grain of condensed sand. By considering 
humidity, grain and grain size, this factor is developed and 
tested for several kinds of sand and represented in dia- 
grams. In this way the porosity and volume of pores can be 
exactly defined. Ha (22) 


The Moore Hot-Blast Cupola. Jas. T. MacKenzie. Transactions 
& Bulletin American Foundrymen’s Association, Vol. 2, Aug. 1931, 
pages 197-204; Foundry Trade Journal, Vol, 45, Sept. 10, 1931, 
pages 165-166. 

Description of the installation and operating records 
showing variations in the temperature and amounts of 
coke consumed with the hot-blast cupola is given. Com- 
parisons are made with the hot-biast and cold-blast cupola 
processes, OWE+CHL (22) 


A Note Upon the National Position of Metallurgical Knowl- 
edge and Efficiency in Ordinary Iron Foundries. Horace J. 
+ + Foundry Trade Journal, Vol. 45, Dec. 10, 1931, pages 366- 

5. 

A discussion of the characteristics of the average foundry, 
followed by suggestions as to the economies and advantages 
of metallurgical standardization and control. Points out that 
expensive raw materials are usually unnecessary in foundry 
practice but that scientific mixing of the ingredients is 
essential. Some discussion of the solution of graphite in 
molten pig iron and of pig-iron composition closes the paper. 

OWE (22) 


Wrought-Iron Core Support in Gray Iron (Flusseisenkern- 
stiitze im Grauguss). M. von Scuwarz & H. Scuropp. Giesserei 
mit Giesserei-Zeitung, Vol. 18, Sept. 11, 1931, pages 725-731. 

A series of micrographs show the structure of a core sup- 
port which has become an integral part of the surrounding 
east iron. On the basis of these micrographs, the phenome- 
non is discussed in detail. Ha (22) 
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FURNACES & FUELS (23) 


Industrial Gas and Electric Furnaces. E. Gossow. Engineering 
Progress, Vol. 12, Oct. 1931, pages 217-222. 

A general survey of operating characteristics and classi- 
fiction of industrial furnaces. The furnace atmosphere, fuel 
gases and burners are discussed and a few large installa- 
tions are described. Ha (23) 


The Problem of Melting Furnaces for the Iron Foundry 
(Le probléme du four de fusion dans la fonderie de fer). 
T. GEILENKIRCHEN. Congrés International des Mines, de la Métallurgie 
et de la Géologie appliquée, Section de Métallurgie, 6th session, 
Liege, June 1930, pages 791-800. 12 figures. 

Describes cupolas, reverberatories fired with different 
fuels, recuperative furnaces, the Brackelsberg powdered 
coal furnace and electric furnaces. For temperatures re- 
quired by special irons, outside the range of the cupola, 
the Brackelsberg furnace is considered most promising for 
European conditions. The electric furnace is considered 
less suitable for average European conditions than for 
American ones, In discussion (page 851), Ronceray stated 
that the Brackelsberg furnace was not an improvement, and 
would not have a permanent place in the foundry, but 
Thomas and others defended it. HWG (23) 


High Frequency Steel Furnaces. D. F. CAMPBELL, Chemical Age, 
London, Vol. 23, Metallurgical Section, Oct. 4, 1930, pages 
19-20. 

Iron & Steel Institute paper, Sept. 16, 1930, at Czecho- 
slovakia. See Metals & Alloys Vol. 2, Jan. 1931, page 16. 

VVK (23) 

Some Experimental Data on the Influence of Dry and Wet 
Cleaning on Coke Properties and on Gas and By-Product 
Yields, A. C. Fretpner. Report of Investigations 3114, United States 
Bureau of Mines, May 1931, 9 pages; Fuel, Vol. 10, July 1931, 
pages 320-327. 

Within the moisture limits of the coals tested (4.2% maxi- 
mum moisture) there was no difference observed in the 
effect of dry or wet cleaning on the coke, gas, or by- 
products. In the plant tests, the nut and range size of 
coke showed from 1.3 to 2.9% more of ash than the stove 
size from the screened lump coal, whereas the washed coal 
showed an increase of 0.2 to 0.8%, indicating that the free 
impurities tend to segregate in the smaller sizes. The heat- 
ing value and the cubic-foot yield of gas from the washed 
coal is greater than from the unwashed, and in slightly 
greater proportion than that due to the difference in the 
diluents, ash and moisture. The yield of tar and light oil 
is higher from washed coal than from unwashed, even afte! 
allowing for the difference in ash and moisture. A high 
percentage of mineral matter in the coal appears to pro- 
mote cracking of tar. The yields of ammonium sulphate 
in the iron-retort tests were materially less from the washed 
coal containing 4% of moisture than from the unwashed 
coal containing 1.2% of moisture. But inthe laboratory silica- 
tube tests the yvields were slightly higher from the washed 
coal. It is believed that the silica-tube results for ammonia 
are more indicative of the practical results because of 
the known catalytic effect of hot iron on the decomposition 
of ammonia. These conclusions apply to washed coal con- 
taining not over 4% of moisture. Further experiments 
should be made with increasing percentages of moisture to 
determine its effect, and likewise with different sizes and 
kinds of impurities with reference to their effect on coke 
structure. Changes in size may reverse the effect, as in the 
case of fusain. Large pieces of fusain mixed with coal 
weaken the coke, whereas finely divided fusain mixed with 
strongly fusing coal improves the physical properties of 
the coke. WAT (23) 


An Electric Reflection Furnace (Ein elektrischer Refilex- 
ionsofen). C. Benepicxs & J. HArpen (Metallografiska Institu- 
tet Stockholm). Zeitschrift fiir technische Physik, Vol. 12, Apr. 
1931, pages 234-243. 

The authors designed an electric reflection furnace main- 
ly consisting of an elliptical mirror of Cu and an electric arc 
and claim the following advantages: (1) non-conducting 
materials are melted without being in touch with foreign 
matter (crucible walls); (2) extremely short time required 
for running up to the melting point; (3) temperatures high- 
er than 2000° C. (about 3620° F.) are easily attained; (4) 
utilization of the equipment for melting in vacuo. Experi- 
ments were carried out with the object of determining the 
efficiency of the new furnace. The best result yielded 25% 
of the input (energy required for the electric arc); presum- 
ably the Cu-mirror was in a highly polished state. Data of 
the water-cooled Cu-mirror: 42 cm. diameter, 14.5 cm. focal 
distance, Cu sheet of 1.5 mm. thickness. See also Metals & 
Alloys, Vol. 2, Dec. 1931, page 322. EF (23) 


Produces Special Purpose Iron in Rotary Furnace. Foundry, 
Vol. 59, July 1, 1931, pages 49-52. 

Rotary furnace fired with powdered fuel is developed in 
Germany. It is designed for the production of high grade 
iron castings and alloy gray iron castings containing Ni, Cr, 
V, Mo, Cu, Mn, etc. Also used for the production of malle- 
able iron. Characteristic of the furnace is the high grade of 
Fe produced. Tabulates results of tests made on standard 
arbitration bars known as the A.S.T.M. specification A49-29. 
The furnace is designed as a flexible unit. VSP (23) 


Development in By-Product Coke Production. A. C. Fir.p- 
ner (U. S. Bureau of Mines). Iron Age, Vol. 128, July 16, 1931, 
pages 165, 207. 

Abstract of a paper read before the American Society of 
Mechanical Engineers at Chicago. Early manufacture of 
blast furnace coke in beehive ovens was an enormous waste. 
In 1929, 90% of the production was in by-product ovens. By- 
product ovens have not only displaced beehive ovens in pro- 
ducing metallurgical coke, but they are supplying base-load 
gas in conjunction with coke for domestic fuel. Further de- 
velopments may be checked in certain localities served by 
long distance natural gas pipe lines. S recovery purification 
process promises to give new by-product S adapted to fungi- 
cidal and agricultural purposes. Phenol is being recovere 
in salable form. VSP (28) 
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In These Two “Globar”’ Equipped Furnaces 
Some Heat-Treating History Was Made 
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HE completed report on a series of furnace demonstrations 
made some months ago in Cleveland goes far indeed in establish- 

ing more outstanding records for Globar Brand Elements, the 
Hayes Purasc e and treating by electric heat. 

Sixty-six practical demonstrations were made— metallurgists, heat 
treaters, plant executives— steel men—came either to run or super- 
vise the operation of these furnaces. 

They brought their own tools— everything from the most delicate 
cutters and reamers to drills, heavy forming tools and dies. 

They did their own heat-treating—drew their own conclusions— in 
other words it was a practical demonstration. 

And the results? 

Well, in many instances, they were astonishingly successful. 

The “Globar” equipped Hayes Furnaces with atmospheric control, 
heat-treated high speed saws without scale— without warpage — high 
speed threading dies came out perfectly hardened—chasers and dies 
clean, watesled. with a Rockwell as high as 65-67. 

They took out spline and gear cutters with a Rockwell hardness of 
66-67 with no dimensional change. And so on through the whole 
series— practically every demonstration test beyond the expectations 
of ordinary heat-treating practice. 

Through it all, Globar Brand Elements were the source of depend- 
able, accurately controlled uniform heat, maintaining the necessary 
high temperatures—helping to make possible this outstanding record. 


GLOBAR BRAND ELEMENTS 


INCREASE THE EFFICIENCY OF ELECTRIC HEAT 








GLOBAR CORPORATION, NIAGARA FALLS, N. Y. 


A Subsidiary of The Carborundum Company 


Pacific Abrasive Supply Cu., San Francisco and Los Angeles Steinmetz & Company,Philadelphia and New York 


Williams & Wilson, Ltd., Montreal—Toronto, Canada British Resistor Company, Ltd., Manchester, Eng. 


GLOBAR IS THE REGISTERED TRADE NAME GiVEN TO NON-METALLIC ELECTRICAL HEATING AND RESISTANCE 
MATERIALS, AND TO OTHER PRODUCTS OF GLOBAR CORPORATION, AND IS ITS EXCLUSIVE PROPERTY 
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Factors Influencing the Design of Normalizing Furnaces. 
E. E. Grirritus. Heat Treating & Forging, Vol. 17, Feb. 1931, 
pages 173-176; Sheet Metal Industries, Vol. 4, Jan. 1931, pages 
759-765. 

General requirements for all normalizing furnaces in- 
clude: (1) they should be capable of heating the sheets 
above their Ag-temperature; (2) the rate of heating and 
cooling should be controllable; (3) each individual sheet of 
any particular gage and specification should be treated 
alike. The surface of the sheets must not be damaged by 
scratching, pitting or oxidation. The sheet should be deliv- 
ered from the furnace as flat as possible. The principal types 
of present normalizing furnaces are the rotating disk con- 
veyor, the walking-beam conveyor, the continuous conveyor. 
The design, heat insulation, recuperation, mechanical up- 
keep and operating costs are discussed and curves showing 
the absorption of heat by sheets and furnace walls and the 
losses through the latter are given. See also Metals & Alloys, 
Vol. 2, Mar. 1931, page 75. AW M-+Ha (23) 

A New Experiment to Demonstrate the “Pinch” Effect 
(Ein neuer Versuch zur Demonstration des “Pinch”-Effek- 
tes). E. Bratcu. Elektrotechnische Maschinenbau, Vol. 48, Dec. 7, 
1930, pages 1083-1085. 

An experiment is described in which a fiber cylinder filled 
with Hg was used. The Hg represented the molten metal in 
the induction furnace. When an alternating current of suffi- 
cient strength was sent through the metal, forces were gen- 
erated which made the metal rise or fall in the communi- 
cating U-tubes and a complete circulation could be obtained. 
This is due to a contraction or pinching effect at certain 
points and is accompanied by violent local currents in the 
molten metal. Electromagnetic forces are the cause of this 
phenomenon. The theory for the calculation of the forces 
created is briefly developed. Ha (23) 

New Economies from an Old Furnace. G. M. Bayne (Cana- 
dian Westinghouse Co.). Electric Journal, Vol. 28, Nov. 1931, 
page 640. 

The conversion of porcelain enamelling furnace from oil 
to electric operation has shown surprising economies in at 
least one recent case. A Canadian manufacturer found more 
even distribution and closer control of heat, resulting in a 
(5% reduction in rejects, less warpage and a better and 
more glossy surface on the enamelled parts. Other advan- 
tages include: a thinner coat of enamel, and clipping is re- 
duced. No repairs have been necessary in 1 year’s operation. 

WHB (23) 

Testing and Rating of Fuel-Fired Industrial Furnaces. 
Part XVIII. W. C. Bue tr, Jr. Fuels & Furnaces, Vol. 8, Nov. 1930, 
pages 1495-1498; Dec. 1930, pages 1645-1648, 1659. 

It is shown how a heat balance is made up of the whole 
furnace and its parts. Ha (23) 

Industrial Heating. W. E. Swate. Electrical Review, Vol. 108, 
June 19, 1931, pages 1051-1052. 

The supply of electric power to heating and furnace in- 
stallations in its reaction on the power supply and rates 
charged for it are discussed. A table gives load factors and 
operating features of furnaces and ovens of various indus- 
trial undertakings. Ha (23) 

Successful Open-Hearth Furnace Operation with Coke 
Oven Gas. A. J. Esner. Freyn Design, No. 9, Oct. 1931, pages 5-7. 

A group of 9 furnaces in the Hoesch Steel Works, Dort- 
mund, Germany, consisting of 5 30-ton units, 3 of 100 tons 
and one 150-ton unit (the last of the tilting type) use from 
9300 to 10,400 ft.3 of coke oven gas/gross ton of steel pro- 
duced; the gas has a heat value of 527 B.t.u./ft.3. These fig- 
ures cover the entire campaign including all gas used in the 
furnaces. The charges consist of 75% scrap and 25% iron, of 
which approximately 85% of the heats use hot metal and 
the remainder, cold pig. Water cooling of doors, frames and 
ports requires an average of 1580 gals./ton of steel. The 
100-ton furnaces make 3.3 heats a day, or 15.5 tons/hr. The 
hearth load is 68 lbs./ft.2/hr. After a period of 1200 heats, 
the checker bricks must be renewed. A drawing of the con- 
struction of a furnace is reproduced. Ha (23) 


Some Future Fuel Problems in Metallurgical Practice. 
H. C. Armstronc. Paper before Third International Conference on 
Bituminous Coal in Pittsburgh, Pa. 

The author discusses, from the British viewpoint, the 
problem of coal and its eventual replacement by another 
fuel. The exhaustion of the better qualities of coal with low 
S will compel either the use of a method to eliminate the 
deleterious effect of the contact of steel with S gases (in 
the blast furnace and Siemens melting furnaces) or a chang- 
ing over to other fuels and, perhaps, other furnace designs. 
The economical factor will be of determining influence. 

Ha (22% 

Automatic Control of Blast Furnaces Gains Favor. Sicci, 
Vol. 88, Jan. 1, 1931, pages 291-294. 

The achievements of the blast-furnace industry in 1930 
include decreased flue dust losses and fuel consumption, 
wider use of blast furnace and coke oven gas mixtures for 
heating open-hearth furnaces and coke ovens, extensive 
adoption of hot blast stoves, construction of stationary tow- 
ers and gas washing equipment and an increase in the num- 
ber of sintering plants for treating ores high in moisture, 
S and percentage of fines. A great advance was the installa- 
tion of turbo-blowers up to 110,000 ft.3 capacity with com- 
plete remote, automatic volume indicators and volume con- 
trol. Complete automatic control and operation of the fur- 
nace stock house was accomplished, including recorders to 
mark the operation of top, skips, stock line and bin gates. 
The full automatic charging of coke by weight and by vol- 
ume was also achieved. The tendency to increase the hearth 
diameter of the blast-furnace without materially increasing 
the stock line diameter has resulted in less economical prac- 
tice. JIN (23) 

Practical Applications of Heat in Metallurgy. H. Dopnrry. 
Iron Age, Vol. 128, July 16, 1931, pages 180-181, 208. 

A general discussion of combustion problems, reducing 
atmospheres, etc. The author's aim is to show the means by 
which, with proper equipment and arrangement, savings 
may frequently be realized. See Metals & Alloys, Vol. 2, Sept. 
1931, page 189. Ha (23) 
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Controlled Atmospheric Steel-Hardening Furnaces. Indus- 
trial Chemist, Vol. 7, June 1931, pages 256-257. 

A brief description of a new-type Birlec furnace designed 
to operate at temperatures up to 1350° C. The heating ele- 
ments are “Globars” located at the sides of the furnace and 
extending from front to back. RAW (23) 


Electric Heating Furnaces. Metallurgia, Vol. 4, May 1931, 


pages 1-3. 
A description of some of the large heat-treating furnaces 
made by the Hevi Duty Electric Co. JLG (23) 


Metal Processing with Electric Furnaces, Brass World, Vol. 
27, Oct. 1931, page 223. 

The Process Engineering & Equipment Corp., Attleboro, 
Mass., manufactures an electric furnace applicable to vari- 
ous processes such as bright annealing in one operation. 
The furnace known as “Preeco’’ employs a special atmos- 
phere for bright annealing such products as strips, blanks, 
stampings and wire of such metals as brass, steel, sterling, 
Cu, Ni-silver, phosphor-bronze and other alloys. Cu-brazing 
may be carried out without drilling, tapping, riveting or 
welding to produce tight joints in a wide variety of metals. 
Bright Ag soldering is accomplished in this furnace. The 
furnace is illustrated. WHB (23) 


Industrial Resistance Electric Furnaces (Le four elec- 
trique a resistane a usage industriel). Journal du Four Elec- 
trique, Vol, 40, July 1931, pages 281-287. 

A general survey of the possibilities of electric resistance 
furnaces for industrial applications and a brief description 
of muffle furnaces, salt bath furnaces, high temperature 
furnaces both with liquid resistor and with silite elements 
manufactured by Siemens Co. IDG (23) 


An Inexpensive Electric Furnace. Electrical Review, Vol. 108, 
June 5, 1931, page 944. 

Complete winding and building data for an electric resis- 
tance furnace for temperatures up to 900° or 1000° C., at 
110 V. and 60 amp. The furnace can operate under vacuum. 

Ha (23) 

Perfect Electric Galvanizing Furnace for Wire. Canadian 
Foundryman, Vol. 22, Apr. 1931, page 11. 

Brief description, accompanied by 1 photograph, of an 
electrically heated and controlled furnace operating at th: 
Hamilton (Ontario) plant of the, Frost Steel and Wire Co., 
Ltd., for the continuous galvanizing of steel wire. OWE (23) 


Induction Furnace with an Automatic Temperature Con- 
trol by Means of a Ferro-Mazgnetic Muffle. (Four u induction 
a moufle ferro magnétique autorégulateur de température.) 
R. Perrin & V. Sorrev. Revue de Metallurgie, Vol. 28, Aug. 1931, 
pages 448-452; Aciers Speciaux, Metaux et Alliages, Vol. 6, July 
1931, pages 352-353. 

The use of magnetic induction permits the very accurat: 
regulation of the temperature ranges of a muffle furnace in 
which the muffle itself acts as a heat generating unit. Se: 
Metals & Alloys, Vol. 2, Nov. 1931, page 280. GTM+JDG (23) 

Centinuous Furnace for Normalizing Sheets. Iron & C 
Trades Review, Vol. 122, Apr. 10, 1931, pages 581-582. 

The hearth of this furnace is moved in strokes of 2 ft 
each by hydraulic power at 750 lbs./in.2 The output is about 
2 tons/hr. There is no water cooling; the fuel consumptio! 
is less than 1% cwt. (196 lbs.) coal/ton of sheets normalized 
The furnace is in operation at the plant of John Lysaght 
England. Ha (23) 


Rotary-Hearth Furnace for Annealing. Jron Age, Vol. 126, 
July 10, 1930, page 97. 

Describes motor driven furnace having rotating hearth fo 
open or box annealing, or carburizing. It is made by King 
Taudevin & Gregson, Sheffield. This design is being intro- 
duced into the U. S. by the H. L. Dixon Co., Pittsburgh. Port 
arrangement, use of recuperators and of gas and air contro 
effects a low fuel consumption even with reduced atmos 
phere. Furnace is generally designed for producer gas fue! 
although natural gas, oil or tar may be used. Approximate- 
ly 225 lb. of coal/gross ton of steel, not including boxes, i 
average figure for English practice. VSP (23) 


Rotary Hearth Furnace for Heat Treating. R. E. Barxri 
(H. L. Dixon Co.). Heat Treating & Forging, Vol. 16, Sept. 1930 
pages 1189-1190; condensed in Fuels & Furnaces, Vol. 8, Sept. 
1930 pages 1257-1258: Steel, Vol. 87, July 1931, page 51. 

Describes furnace designed by King-Taudevin & Gregson, 
Ltd., Sheffield, England, in which low fuel consumption is 
effected by improved port arrangement. Any degree of re- 
ducing atmosphere may be obtained by accurate control of 
air and gas supply. This has increased the life of the pots at 
least 6 times. Furnace is generally designed for producer- 
gas, although construction may be modified for natural gas, 
oil or tar. MS (23) 


Industrial Furnaces for Gas. IX. Small Forge Furnaces. X. 
Large Forge Furnaces. Lawrence BIeMILiter, American Gas Jour- 
nal, Vol. 135, Oct. 1931, pages 68-69; Nov. 1931, pages 62-63. 

IX. The design and construction of small forges is dis- 
cussed. Suggested uses are: tool dressing, hardening, an- 
nealing, and brazing. Gas has been used extensively in this 
type of furnace owing to its convenience and the ease of its 
use. Oil is often used in larger forges. X. Since large spe- 
cial forge furnaces handle large tonnages of metal and use 
large quantities of fuel, the most important features of fur- 
nace design such as material handling equipment, automatic 
temperature control, automatic furnace pressure control, 
efficient insulation, preheated air and refractories of long 
life are necessarily observed. Small billets, up to 6 or 8 ins. 
in each dimension are often heated in a rotary hearth fur- 
nace. Medium sized billets are handled in “straight thru 
furnaces whereby the billets are pushed by mechanical or 
hydraulic pushers over water cooled skid rails. The walking 
beam furnace is also used extensively especially for heating 
brass billets. A very complete description of the design and 
operating data of this type of furnace is given. Very large 
individual forgings such as the forging for a reaction cham- 
ber of an oil cracking unit (which is 45 feet long, 6 feet in 
diameter inside. with walls 6 inches thick), are often heated 
in large oven furnaces, sometimes of a temporary construc- 
tion. CBJ (23) 
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Coke-Oven and Blast-Furnace Gases for Metallurgical 
Furnaces. Iron & Coal Trades Review, Vol. 123, Oct. 2, 1931, 
pages 506-507. 

Some recent developments in Germany are described and 
the installations are illustrated. Ha (23) 


The Reactivity of Coke Coated with Lime and the Produc- 
tion of Low-Carbon Iren in the Cupola. Foundry Trade Journal, 
Vol. 45, Sept. 3, 1931, page 151. 

Translation of an article by E. Piwowarsky which ap- 
peared in Die Giesserei. Piwowarsky has shown that it is not 
correct to assume that coke is rendered less reactive with 
carbon dioxide by coating it with lime. A series of experi- 
ments are described with the object of supporting this con- 
tention. The article also refers to Corsalli’s criticisms of 
Piwowarsky’s results, which appeared in a later issue of 
the German journal. Corsalli opines that te behavior of 
lime-coated large-size coke cannot be compared with that 
of small pieces, such as were used in Piwcwarsky’s experi- 
ments. Further, the method usually adopted in treating coke 
with lime is not as simple as that suggested by Piwowar- 
sky; in fact, coke may be protected by lime to such an ex- 
tent as not to be burned at all in the cupola. OWE (23) 


Investigations on the Coking Power and the Swelling of 
Coal. H. A. J. Pieters. Fuel, Vol. 10, Nov. 1931, pages 484-488. 

A method is described for the determination of the veloc- 
ity of gas evolution from coal which is being heated at a 
constant rate, which appears to be a valuable characteristic 
of coal. The velocity of gas evolution attains some typical 
maxima corresponding with (a) the loss of water, (b) the 
decomposition during the period of low temperature carbon- 
ization, (c) the carbonization of semi-coke. All good coking 
coals show a characteristic maximum in the velocity of gas 
evolution at about 480° C. Poorly coking coals are decom- 
posed at a more constant rate. WAT (23) 


A New Cyanide Furnace. R. F. James & GLenN CoLry (Detroit 
Edison Company). Journal Franklin Institute, Vol. 211, Mar. 1931, 
pages 327-334. 

[Illustrates new electrically heated cyanide pot for harden- 
ing steel. The heating element is made of usual Cr-Ni alloy. 
With electrical input of 43 kw. after 1800 work hours, no 
deterioration of elements had occurred. Used for hardening 

teering gear sectors, this furnace consistently produced 
over 4 lbs. of work/kwh. The writers found that (1) cyanide 
r its components have a harmful effect upon Cr-Ni alloys; 
2) the reaction between these 2 materials increases rapidly 
ith an increase in temperature and 1650° F. is the maxi- 
um safe temperature for economic operation; (3) it is not 
onomically practical to exclude cyanide or its components 
om the element chamber; (4) the deterioration of Cr-Ni 
eating elements heated in air is exceedingly slow (at tem- 
eratures below 1800-2000° F.) DTR (23) 
Tonnage Melting by Coreless Inductions. E. F. Norturup. 
uels & Furnaces, Vol. 9, Apr. 1931, pages 473-478; May 1931, 
iges 603-605; June 1931, pages 711-715; July 1931, pages 
3-838; Aug. 1931, pages 923-928; Sept. 1931, pages 1067- 
79 


The coreless induction furne 2e is most appropriate for the 
production of C-free metals and alloys because no C is used, 
ither as electrode or in any other way. See Metals & Alloys, 
1. 2, Nov. 1931, page 281. Ha (23) 


REFRACTORIES & FURNACE MATERIALS (24) 


Silicon Carbide and Its Application in Metallurgy. H. R. 

ucuins & C. McMutien (Carborundum Co.). Metals & Alloys, 
Vol. 3, Jan. 1932, pages 12-14. 

references are cited. Application of silicon carbide as a 

istor material in heat treating furnaces operating at tem- 
peratures higher than ordinary metal resistors will stand is 
discussed. Use of carborundum in recuperators, combustion 
chambers, and muffles is efficient on account of the refrac- 
toriness of the material and its high thermal conductivity. 
lt does not store up quantities of heat. Lesser uses as bond- 
ed brick in non-ferrous melting furnaces, in graphite cru- 
cibles, and as an outer protection tube for thermocouples 
are described. WLC (24) 

The Manufacture of Magnesite Bricks. Chemical Engineering 
& Mining Review, Vol. 23, June 5, 1931, pages 335-336. 

A deposit of magnesite near Attunga, N.S.W. is now the 
main source of supply for magnesite brick manufacture in 
Australia. Austrian and Attunga dead-burnt magnesites are 
compared in chemical analysis. The Austrian product con- 
tains about 7% Fe203, which lowers the temperature at 
which the material will sinter during calcination and acts 
as a bond. The Attunga magnesite with a bond of mill scale 
was found to make excellent bricks. The manufacture is 
reviewed. WHB (24) 
_ Control and Testing of Refractories in Gas-Works. M. G. 
Cuartet. Gas Journal, Vol. 194, June 10, 1931, page 831. 

Reviews paper presented before the Annual Congress of 
the Association Technique de l’Industrie du Gaz en France, 
Apr. 21 to 25, 1931. The object of the tests is 2-fold: first, 
the control of the quality of the standard materials em- 
ployed, and second, the investigation of new products. 
Cracks, flaws and inclusions of fusible matter and dimen- 
sions are checked and inspected. MAB (24) 


Steel Industry Favors Dolomite and Chromite Refrac- 
tories over Magnesite. Brick & Clay Record, Vol. 79, July 28, 
1931, pages 80, 82. 

Statistics reveal, at present, a preference for dolomite 
and chromite materials. Of these, about 40-70 Ibs. of dolo- 
mite/ton of steel is at present used as a patching material. 

Ha (24) 

Crucibles of Graphite. (ber Graphit-Tiegel). E. R. Tuews. 

Tonindustriezeitung, Vol. 56, Jan. 14, 1932, pages 60-62. 

he composition and properties (resistivity against chemi- 
cal attack and heat, heat conductivity etc.) of the many 
types of graphite crucibles are described as they are used 
for metallugical purposes. Some important points which are 
to be observed in the manufacture of crucibles are dis- 
cussed, GN (24) 


INSPECTION (26) 


we Inspection of Rails. Metallurgist, Dec. 1930, pages 
9- “ 

Acoustical, electrical and magnetic properties of rails have 
been used for detecting defects. The Sperry electrical method 
is quite well known in America. The magnetic method has 
been more widely used in England. The leakage of magnetic 
flux is measured or looked for rather than the determination 
of total internal flux. This leakage method appears especial- 
ly applicable for detecting cracks and fissures. In one form 
of test, the rail or other part is suitably magnetized and 
then treated with finely divided iron particles suspended in 
a liquid medium, by pouring the liquid mixture over or 
spraying it on to the surface. Where leakage occurs, as it 
does at a fissure, the magnetic poles attract the iron parti- 
cles, which collect about them. Fine cracks, difficult or im- 
possible to detect by visual inspection, can be revealed in 
this way on smooth surfaces. This method is now in use 
in England by railway and motor transport companies for 
regular inspection of important steel parts, such as wheel 
axles, liable to failure through fatigue cracking. In another 
form of test, the leakage flux is detected electrically by 
means of current induced in a traversing search coil when 
it encounters the magnetic leakage field. This form of test 
has been developed particularly for testing rails in stu. 
A portable apparatus, developed by Suzuki in Japan and 
recently mounted by Sakurai on one continuously moving 
truck is described. VVK (26) 

The Spark Test as a Production Tool. A. K. West. American 
Machinist, Vol. 75, July 9, 1931, pages 72-74. 

The nature and shape of sparks produced when grinding 
permit the differentiation and distinguishing of alloy steels 
A few photographs illustrate some typical examples. Ha (26) 


A Mirror Comparator for Production Inspection. O. P. v 
STEEWEN. American Machinist, Vol. 75, Sept. 10, 1931, pages 41 
418. 

A combination of optical and mechanical transference 
produces a magnification of 1000:1, so that an error of 
1/1000 in. would show 1 in. deflection in the microscope. 
Arrangement of the device on the work piece is illustrated. 

Ha (26) 
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EFFECTS OF ELEMENTS ON METALS & ALLOYS (27) 


The Influence of Third Metals on the Constitution of Brass. 
Ill. Influence of Tin. (Der Einfluss von dritten Metallen auf- 
die Konstitution der Messinglegierungen, III Der Einfluss 
von Zinn). O. Baver & M. Hansen. Mitteilungen der deutschen Ma- 
terialpriifungsanstalten, Sonderheft 17, 1931, pages 3-20. 

Attention was confined to the region between 52 and 66% 
Cu, 0.5 and 5% Sn, 33 to 47% Zn. The diagrams and conclu- 
sions of previous workers are discussed. In the experimental 
work, 30 alloys were studied by thermal analysis and micro- 
scopically examined after long annealing and quenching 
from 800°, 700°, 600°, 575°, 550°, 525°, 500°, 475°, 450° and 
400° C. The ternary equilibrium diagram is shown and many 
pseudo-binary diagrams plotted for constant Cu and Sn 
content. Sections of the ternary solid diagram are shown 
for the different quenching temperatures. See Metals & Alloys, 
Vol. 2, Nov. 1931, page 250. HWG (27) 


Some Uses of Aluminum in Steel. W. F. Darcn. lVestern Ma- 
chinery World, Vol. 22, Dec. 1931, pages 570-572. 

Lightness, electrical and thermal conductivity, ability to 
resist corrosion, high ductility and strength when alloyed 
with small amounts of certain other metals and heat treated 
have combined to place aluminum in a prominent position in 
the manufacture of steel. Calorizing is reviewed. Aluminum 
is an important constituent in the thermit-welding process. 
Aluminum is a necessary element in steels which are to be 
successfully nitrided. WAT (27 


Nickel Cast Iron in the Automotive Industry. Tuos. H. 
WIcKENDEN. Nickel Cast Iron News, Vol. 2, Aug. 1931, pages 3, 10. 

A few cast iron compositions with Ni additions for cylin- 
der block specifications are given. The advantages of adding 
Ni either alone or with other alloying elements are: (1) 
refining the grain by producing finer graphite flakes and 
securing a high lustre on a finished surface; (2) reduction 
of porosity and internal shrinking resulting in pressure- 
tight castings; (3) eliminating chilled corners and edges 
and other spots in gray iron, thereby improving the ma- 
chinability; (4) increasing the hardness of gray iron, es- 
pecially in heavy sections retaining the machinability above 
300 Brinell; (5) equalizing the hardness in thick and thin 
sections, resulting in reduction of casting strains and re- 
sulting warpage; (6) securing great resistance to wear and 
abrasion: (7) Securing stability of composition, strength 
and hardness at elevated temperatures. The particular ad- 
vantage for use in brake drums is noted. Ha (27) 


How Silica and Silicon Affect Die Casting Machineability. 
G. L. Wertey & E. A. Anpverson. Iron Age, Vol. 128, July 16, 1931, 
pages 183-186. 

Describes experiments conducted on alloy containing 4% 
Al, 3% Cu, 0.1% Me and the balance high grade Zn, com- 
monly known as ‘“4-3-0.1" alloy. Castings containing 0.38% 
silica dulled tools rapidly. Even castings containing 0.01% 
silica were injurious to the tools. Silica is not detrimental to 
tensile strength and Brinell hardness. Neither is it soluble in 
4-3-0.1 alloy. Si has no appreciable effect on the machin- 
ability of Zn alloy die castings. Si may be oxidized to silica 
in the alloy. VSP+Ha (27) 


Silicon and Manganese. (Silicium et Manganése.) Try-Cra- 
tons. Revue Fonderie Moderne, Vol. 25, Sept. 10, 1931, page 334. 

To obtain good quality of castings from a cupola furnace, 
the composition of the charge should be selected according 
to the thickness of the pieces to be cast and to the corres- 
ponding velocity of cooling. The contents of Si and Mn must 
be adapted correspondingly. A table showing the most suita- 
ble contents Sf Si and Mn for thicknesses from 3-50 mm. is 
given. For very low C, Si should be increased a little for 
thin castings. Ha (27) 
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INSTRUMENTS & CONTROLLERS (28) 


Ladle Heat Measured Quickly and Accurately. R. D. Bean. 
(Brown Instrument Co.) Metal Progress, Vol. 20. Oct. 1931, 
pages 60-63, 104. 

The author describes an immersion pyrometer for the 
measurement of the temperatures of foundry metals such as 
Al and brass with a discussion of the use of the instrument. 

WLC (28) 


Measurement and Control of Temperature in the Harden- 
ing Shop (Temperaturmessung und -regelung in der Hiir- 
terei). A. GRUNWALD. Feinmechanik und Prizision, Vol. 39, Oct. 1, 
1931, pages 151-156; Nov. 1, 1931, pages 179-183. 

The importance of exact temperature measurement and 
temperature control particularly in the hardening process is 
pointed out. The hardening heat must not exceed that which 
is absolutely necessary, it must last a certain time and only 
as long as all parts have assumed uniform heat, and tem- 
pering must be carried out at a certain temperature best 
suited for the particular steel. If these precautions are not 
observed, hardening cracks occur, the steel is overheated 
and is burnt, or an upsetting effect takes place. The instru- 
ments for the supervision of this process, radiation pyrome- 
ters, thermocouples, resistance thermometers, and their ac- 
cessories are thoroughly treated; their principles are ex- 
plained and connections illustrated. Ha (28) 


Automatic Combustion Control Systems for Wire Furnaces. 
F. AscHNER & H. Mayver-WiTTten. Wire & Wire Products, Vol. 6, 
Nov. 1931, pages 440-441, 446. 

As the economy of the process and the quality of the 
production in the manufacture of wires depends greatly on 
the uniformity of temperature, the control of furnaces has 
become of utmost importance. In this article automatic 
controlling systems and the types of regulators used in 
Germany are described; full layouts are given and installa- 
tions illustrated. Ha (28) 


Recent Advances in Pyrometry. Ezer Grirritus. Journal Insti- 
tute of Metals, Vol. 47, June 1931, pages 1-4. 

This review covers recent progress in pyrometry, particu- 
larly high-temperature measurements of the melting points 
of metals. For the calibration of instruments, several points 
of the International Scale are available: 


TEMPDSTESCUIS OF FFOSMII Tall ~ vccccccvecccisccacdvestecssstedwisiancdicns 419.45° C. 
TSMPSFACUPS CL CLOG «TP © acecicccescecieivsseptesiadiadscssisiesinase 630.5° C. 
Temperature of freezing Cu 

in a reducing atmosphere.... 1083° C. 
Temperature Of freeZiIngG PAllAGiIUM ..........ccccccecerscessceees 1555° C. 
TRRRDOPECIETS. DE TGERTINES WF thaticedinecdseessattsacssistertinsan 3400° C. 


Thermoelectric recorders and optical pyrometers are de- 
scribed and surface pyrometers and accessory apparatus 
and a high-frequency furnace for obtaining high tempera- 
tures are treated. Ha (28) 


Temperature Measurements of Liquid Copper and Its Al- 
loys (Ueber Temperaturmessungen an fliissigem Jiupfer und 
seinen Legierungen). H. Mietuinc & Cu. WINKLER. Die Giesserei 
mit Giesseret-Zeitung, Vol. 18, Feb. 27, 1931, pages 181-184. 

Immersion pyrometers are subject to great wear and, 
therefore, are not suitable for a continuous supervision of 
the pouring temperature. For this reason, an attempt was 
made to determine how exactly radiation pyrometers indi- 
cate the temperature as the liquid metal cannot be consid- 
ered a black body. The measurements described were made 
with a Holborn-Kurlbaum pyrometer on pure Cu, phosphor- 
bronze, bronze B, bronze 4, bearing bronzes and red brass, 
and brass. The exact analyses for these alloys are given. 
Where possible, several color filters were used. The correc- 
tions for the measurement at the free-radiating surfaces 
are determined and tabulated for all metals. The agreement 
with the immersion measurements are fairly good except 
for those metals which emit vapors when great differences 
due to absorption can take place. Ha (28) 


On the Platinum Resistance Thermometry. Part 1. Cali- 
bration of Bridge and Annealing of Platinum Bulb. Part 2. 
Determination of Constants of Platinum Bulb and Accuracy 
of Resistance Thermometry. Morotaro Matsut & SHuvu KAMBARA. 
Journal Society of Chemical Industry, Japan, Vol. 33, Oct. 1930, 
pages 401B-403B, 403B-407B. 

The accuracy of resistance thermometry is 0.01° C. against 
temperature below 500° and 0.1° against temperature above 
500°. They have not, however, a fixed point above 500° 
which, determined to 0.01° and to obtain any temperature 
above 500° which has reproducibility to 0.01°, is difficult. 
Hence the resistance thermometry may be said as the most 
accurate measurement of temperature at the present time. 

MAB (28) 


Temperature Regulator for Melting Furnaces (Tempera- 
turregler fiir Schmelzofen). H. Recnuenserc. Elektrotechnische 
Zeitschrift, Vol. 52, Dec. 3, 1931, pages 1498-1499. 

A platinum resistance in the furnace changes its resistance 
with the temperature and disturbs the balance of a Wheat- 
stone bridge of which it forms one leg. The galvanometer is 
deflected and closes, according to the direction of the deflec- 
tion the circuit of an amplifying tube which operates 
through a relay, a resistance in the heating circuit of the 
furnace. A curve of a run at 850° C. is given which shows 
deviations of less than + 1° C. Ha (28) 


Galvanizing Pot Temperature Control Made Automatic. 
H. R. Stmonps. Steel, Vol. 89, Oct. 5, 1931, pages 39-43. 

A brief description of pyrometric control of temperature 
of a few plants with galvanizing pots of 30 and 50 tons. The 
thermocouple is suspended over the edge of the pot and im- 
mersed in the molten zinc. Ha (28) 


An Object Stage Which Can be Turned in Any Direction. 
(Ein allseitig drehbarer Objekttisch.) M. Srraumanis. Zeit- 
schrift fiir technische Physik, Vol. 12, Nov. 1931, pages 576-578. 

The author designed a simple object stage which can be 
turned to any direction during crystallo-physical, crystallo- 
graphic and metallographic work. EF (28) 
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INVAR 


A metal with INVARiable length 








sae nickel-steel alloy scarcely varies in 
length between the temperatures of 
—100°C and +150°C (—I50°F and 
-+-300° F). 





| This is the French product, made under the 
direct supervision of its inventor. Before ship- 
ment each melt is carefully tested and classi- 
| fied as to the following categories: | 


Category Coefficient of thermal expansion 
| Ist. Less than 0.8 x 10-6 per 1° C | 
| 2nd. 0.8 to 1.6x 10-6 per 1° C | 
| 3rd. 1.6 to 2.5x 10-6 per 1° C | 


Write us for details of other physical properties 


| THE R. Y. FERNER COMPANY 


1131 Investment Building Washington, D. C. 











EFFECT OF TEMPERATURE ON METALS & ALLOYS (29) 


Cold Treating Duralumin Rivets. Rosert Jounson. Metal In 
dustry, N. Y. Vol. 29, Sept. 1931, page 383. 

Rivets of heat treated and quenched duralumin, when 
kept at 10° F, did not harden at the end of 1 wk. and at the 
end of 2 wks. had hardened only slightly. When housed in 
wooden boxes containing dry ice, such rivets are kept in 
condition for 1 day around a plant. PRK (29) 


Engineering Requirements for Heat Resisting Metals. J. C. 
Woopson, Heat Treating & Forging, Vol. 17, July 1931, pages 700- 
705, 709; Aug. 1931, pages 796-799. 

The application of such metals in metallurgical processes 
is discussed. Malleable and cast resistors for furnace resis- 
tor elements and their classification for use with different 
temperatures are described. Examples and compositions for 
different purposes are given and recommendations for fu- 
ture improvements are added. Ha (29) 


Quick Determination of Limiting Creep Stress. Corre- 
spondence from W. Rosennain, London, England. Metal Progress, 
Vol. 21, Feb. 1932, pages 65-66. 


The writer discusses the intercrystalline failure of metals 
at elevated temperatures. The shortcomings of creep meas- 
uring devices described are pointed out. Kinship between 
this type of failure and fatigue is suggested. WLC (29) 


The Coefficient of Expansion of Cast Iron. (Beitrag zum 
Koeffizienten des Gusseisens.) F. Roi. Giesserei-Zeitung, Vol. 
27, Jan. 1, 1930, pages 4-7. 

A review of the effect of temperature and alloying ele- 
ments upon the coefficient of thermal expansion of cast Fe. 


(29) 


Behavior of Some Irons and Steels under Impact at Low 
Temperatures. Rorert SERGESON. Transactions American Society for 
Steel Treating, Vol. 19, Feb. 1932, pagwes 368-384. 


Includes discussion. See Metals & Alloys, Vol. 2, Nov. 1931, 
page 284. WLC (29) 


Review of June 1931, Chicago (A.S.T.M., A.S.M.E.) Sympo- 
sium on Effect of Temperature on the Properties of Metals. 
H. J. Frencn. Conference on Metals & Alloys, Case School of Applied 
Science, Cleveland, Ohio. Paper No. 11, Nov. 1931. Mimeographed. 
14 pages. 


A general abstract of the Symposium papers. (See Metals & 
Alloys, abstract section, Vol. 2, Sept. 1931, pages 191-193; Oct. 
1931, pages 231-232; Nov. 1931, page 283; Dec. 1931, pages 
324-325 for abstracts of individual papers.) Ha+Hwe (29) 


Monel Metal and its Utilization at Elevated Temperatures. 
(Monel Metall. Uber die Verwendung in der Wirmetechnik.) 
A. Scunutze. Die Warme, Vol. 53, May. 1931, pages 334-337. 


The thermal and mechanical properties of Monel metal are 
briefly reviewed and its utilization as construction material 
is discussed with particular reference to turbine ble (29) 
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Pew. stad & Natural Gasoline Manufacturer, Vol. 10, May 1931, 
page ; 

Corrosion from the water side and oil side of condensers 
and the effect of modern design on the corrosive action are 
discussed. The salts can be removed from the water but 
there generally remains 5.5 cc. of O/liter. The action of this 
gas can be minimized by keeping the pH value above 10. 
On the oil side of the tube, corrosion is due to §S and its 
gaseous derivatives and to salts and their acid derivatives. 
The enlargement of the distance and fractionating equip- 
ment has increased the use of the tubular condenser over 
the submerged coil. The high velocity of the cooling medium 
in the tubular condenser, 3.5-5 ft./sec., means vapor velocity 
of 50-90 ft./sec., which causes high erosion unless the design 
is right. Outlet-water temperature should be limited to 
140° F. or lower. At 170° F. scaling followed by dezincifica- 
tion of admiralty metal tubes occurs. With water-outlet 
temperature of 135° F. and vapor-inlet of 600° F., salt water 
can be used successfully as the cooling medium. The choice 
of materials of construction is also thoroughly discussed. 

WAT (29) 


Tensile Properties of Boiler Plate at High Temperatures 
(Festigkeitseigenschaften von Kesselblechen bei erhdhten 
Temperaturen). A. Pomp. Stahl wnd Eisen, Vol. 50, Dec. 11, 1930, 
pages 1737-1741. 

The elastic limit, tensile strength, elongation and reduc- 
tion in area of 12 boiler-plate steels have been determined 
at the ordinary temperature and at 300°-500° C., and the 
results are shown in tables and graphs. These indicate that 
there is a relation between the tensile strength at the ordi- 
nary temperature and the elastic limit at high temperatures 
up to 500° C, WAT (29) 


On the Thermal Expansion of the Alloys of Iron, Nickel 
and Cobalt, and the Cause of the Smali Expansibility of 
Alloys of the Invwar Type. H. Masvmoro. Kinzoku no Kenkyu, 
May 1931, pages 237-252; Science Report, Tohoku University, 
Series I, Vol. 20, 1931, pages 101-123. 

The mean coefficient of thermal expansion between 30° and 
100° has been determined for binary and ternary alloys of 
iron, nickel and cobalt. Generally speaking, the hexagonal 
solid solution has a greater, and the q solid solution a 
smaller coefficient of expansion than the y solid solution. 
The expansion coefficient-concentration curve in the iron- 
nickel system has a’maximum at a 25% Ni content and two 
minima at 18 and 36.5% Ni. In the iron-cobalt system, it 
has two breaks at about 79 and 95% Co content and an in- 
conspicuous maximum at 35% Co, and in the nickel-cobalt 
system, it has a break at 70% Co. In the case of the ternary 
system of iron-nickel-cobalt, the minimum at 18% and the 
maximum at 25% Ni content found in the expansion coeffi- 

ent-concentration curve of iron-nickel alloys, diminish first 
rapidly and then gradually with the addition of cobalt till 

1ey almost disappear at 40% Co content. The small coeffi- 

ent of expansion of invar containing 36.5% Ni rapidly di- 

inishes with an increasing content of cobalt in the alloy; 

reaches a minimum at about 5% Co, and afterwards rap- 
idly inereases. For alloys having small expansibility, the 
measurement of thermal expansion was made from the 
liquid air temperature up to the vicinity of the critical point, 
1d the available range of temperature for the small ex- 
sansibility has been examined. The value of the smallest 
efficient of expansion obtained here was less than 10-7. An 
.ddition of a small content of manganese to the ternary 
illoys having a small expansibility lowers the Arg trans- 
formation. A theory is proposed, by which the small ex- 
pansibility of invar is satisfactorily explained from mag- 
netic data, without assuming the existence of a compound 
FeoNi or the Ag transformation. The theory is as follows: 
the small expansibility depends upon the ferromagnetic state 

the alloy, the paramagnetic state of the same alloy hav- 
ing greater expansibility. The mean a alee of expan- 

Kl, 





sion of an alloy is shown by e = § — , where § is the 
inclination of the paramagnetic part of the expansion-tem- 
perature curve, I,, the saturated magnetisation 9, the tem- 
perature of As, x, a constant. Iron-nickel concentration 
curve has a maximum of x/, at about 40% Ni, and hence a 
minimum of e at 36.5% Ni. If 5-6% Co is added the value of 
e attains 10-7 or less. KT (29) 


Designing High Temperature Steam Piping, Part I. Flex- 
ibility of 1000° F. Line. Artnuur McCutcuon. Heating, Piping & 
Air Conditioning, Vol. 3, Oct. 1931, pages 825-831. 

An installation of a turbo-generator unit design to oper- 
ate with steam at 1000° F. in the Delroy power house of the 
Detroit Edison Co. tests the theories of design quite as 
severely as it does the metals of which the unit is con- 
structed. Engineering studies involved in the actual layout 
of this piping to provide for the movement due to expan- 
sion and a means of compensating for the effects of “creep” 
on certain of the flange joints have more than a nominal 
interest. The material used in this unit is the 18-8 type 
Cr-Ni steel, containing about 0.15% C. A chart is presented 
showing the linear expansion of this steel as compared with 
& medium carbon steel to temperatures of 1100° F. A dis- 
tinct characteristic of this type of alloy is an unusually high 
coefficient of linear expansion. A similar chart is also given 
for the modulus of elasticity. The elastic modulus for the 
18-8 steel decreased from 27 million 1bs./in.2 at room tem- 
perature, to about 21 million at 1200° F. Calculations at 
1000° F. used 21.6 million lbs./in.2 as a basis. The total allow- 
able working stress, considering bending plus longitudinal 
pressure was placed at from 6.000 to 7,000 lbs./in.2 for the 
material used. The type of design employed to compensate 
for the linear expansion and “creep” will be discussed in 
Part 2 of this article to appear in the future. WAT (29) 


Creep Determinations on Structural Steels at High Tem- 
peratures. Metallurgist, June 1931, pages 85-86. 

An extended abstract of the work of Pohl, Scholz, & Juret- 
zek, Archiv fiir Eisenhiittenwesen, Aug. 1930. See Metals & Alloys, 
Vol. 2, Feb. 1931, page 51. VVK (29) 









Corrosion Problems Affecting Oil-Vaper Condensers. A. E. 


REDUCTION METALLURGY (31) 


Investigations on the Agglomeration of Siegerland Siderite 
by Coking with Coal (Untersuchungen itiber die Stiickig- 
machung von Siegerlinder Feinspat durch Verkoken mit 
Kohle). W. Luyxen & E. Brerspraver. Archiv fiir Eisenhiittenwesen, 
Vol. 4, May 1931, pages 505-511; Stahi und Eisen, Vol. 51, June 
11, 1931, pages 739-740. 

Report No. 27 of the Committee on Ores of the Verein 
deutscher Eisenhitittenleute. Siegerland siderite of various 
grain sizes was mixed with coal and coked in a small ex- 
perimental furnace of 200 kg. capacity. The coal-iron ore 
mixtures contained 25%, 34% and 43% ore. Size and impact 
strength were determined. By dropping the coked product, 
having a grain size above 60 mm. 4 times from a height of 
1.80 m., 90.8% of the coked product retained a grain size 
above 40 mm. when the amount of ore in the mixture 
amounted to 34%; 87.7% of the coked product had a grain 
size above 40 mm. when the amount of ore constituted 43% 
of the mixture. In coking the same coal without adding ore, 
an impact strength of only 80-85% is obtained. In adding 
ore, however, the loss of ammonia gas and benzol increases 
with increasing amount of ore. After these preliminary 
tests, tests on a large scale were made which showed the 
same favorable properties of the coked product. An essential 
advantage of this ore-coke is its high reactivity which 


amounts to 75-90% in comparison with 27-30% of the coke 
which does not contain ore. During the coking, up to 75% of 
the Fe content of the ore is transformed to metallic Fe. In 


spite of the previous unfavorable experience with Fe bear- 
ing coke in the blast furnace, its use seems to be favored 


by the above noted high reactivity. This new process seems 
to guarantee the economy of ore mining in the Siegerland 
ore mining district. GN (31) 


Preliminary Tests on the Use of Coking Coals in Metal- 
lization of Iron Ores. W. R. McCLecranp. Canada Department of 
Mines, Mines Branch Report No. 720, 1931, pages 199-201. 

A mixture of 24.36% magnetite and 19.12% hematite was 
successfully metallized by the Musso process using coking 
coals. Details of 3 tests are given. AHE (31) 

New Process of Zinc Reduction. Metal Industry, London, Vol. 
38, May 15, 1931, page 499. 

Details are given of the experimental production of Zn by 


reduction of zinc oxide by methane. The information is 
taken from circulars issued by the Department of Commerce, 
Bureau of Mines, Washington. Metals & Alloys, Vol. 2, Aug. 
1931, page 155. PRK (31) 


Modern Installations of Blast Furnaces and Hot Blast Ap- 
paratus (Installations modernes de hauts fourneaux et d’ap- 
pareils a vent chaud). Revue Technique Luxembourgeoise, Vol. 23, 
Sept.-Oct. 1931, pages 207-209. 

Description and construction data of 3 new blast furnaces 


of 500 tons daily output and a volume of 867 m.3 Ha (31) 
Oxidation from the Point of View of Heredity (Die Oxyda- 

tion unter Beriicksichtigung der Vererbung). Giesserei mit 

Giesserei-Zeitung, Vol. 18, Nov. 6, 1931, page 866. 

Paper for the Scientific Committee of the Association 
Technique de Fonderie de Belgique at the Foundry Con- 
gress, Milan, Sept. 1931. The different behavior of chemically 
equal pig irons is traced to the influence of oxidation dur- 
ing the melting in the blast furnace. The conditions are not 
fully explained and require further investigation. Ha (31) 


True Pyrite Smelting. Artuur J. Cappicx. Metal Industry, Lon- 
don, Vol. 36, May 30, 1930, pages 577-578. 

Usual amount of coke used varies with the class of ore 
treated, grade of matter required and furnace practice. Gives 
particulars of practice for 2 blast furnaces, each smelting 
16,000 tons without the use of any carbonaceous fuel. This, 
according to the author constitutes a world record. Gives 
a record of the 2 furnaces. The success of the smelting 
operation depends upon a strict watch of ore mixture re- 
quired at the time according to general condition of the fur- 
naces and upon proper amount and pressure of blast. 

VSP (31) 

Blast-Furnace Data and Their Correlation. Part 2. E. C. 
Evans, L. Reeve & M. A. VERNON. Iron & Steel Institute, Advance 
Copy No. 6, May 1931, 68 pages; Iron & Coal Trades Review, Vol. 
122, May 8, 1931, pages 743-753; Engineering, Vol. 131, June 9, 
1931, pages 807-810. 

The mathematical expressions given by Evans and Bailey 
in Part 1 are modified slightly to agree with additional data. 
Operating results from over 220 furnaces are given and dis- 
cussed. For an individual furnace, as the time of stock 
descent decreases the iron factor (pounds of C burnt to CO 
in hearth per ton of pig iron) increases, and the advantages 
gained by increasing the output over a certain amount are 
counterbalanced by increased hearth requirements. For 
optimum fuel consumption and output, the time of stock 
descent for rich burdens is less than that for poor burdens. 
Detailed records for one blast furnace are given and analy- 
zed. 9 references. LFM+JLG+Ha (31) 

The Flash Roasting of Iron Pyrites. Horace Freeman. Chemi- 
cal Age, London, Vol. 25, Aug. 1, 1931, pages 111-112. 

The pyrite preferred for the flash-roasting process is flo- 
tation pyrite dried down to 2-3% moisture content and con- 
taining about 50% S (dry basis). See Metals & Alloys, Vol. 2, 
Sept. 1931, page 194. (31) 


Reduction of Lead Ore without Coke. (Kokslose Bleierzver- 
hiittung.) N. C. Kyrtacov. Metall und Erz, Vol. 28, Sept. 1931, 
pages 447-451. 


Contains 16 references. Lead ore is roasted with sand and 
lime to burn out sulphur forming PbO and PbSO,4. PbSO, is 
then broken up with the formation of silicates. At the same 
time the material changes from powder to granular form. 
The roasting is done in a rotary furnace 40 m. long, taking 
about 2 hrs. Good results in reduction have been obtained by 
using anthracite powder instead of coke. 10 to 15% is added 
to a 2500 ke. charge of lead oxide. A hot fluid slag contain- 
ing only 0.25 to 0.55% Pb is formed. The process is very 
economical and is much cheaper than the ordinary coke 
process, CEM (31) 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


In this department we each month list the catalogs and 
other printed matter issued by manufacturers. Unless 
otherwise noted, any of the items listed may be secured 
free upon application to the issuing firm. Manufacturers 
who have not yet sent in their printed matter are invited 
to do so. 


314 Chrome Brick—Bulletin 1-13-15 of E. J. Lavino & 
Co., Bullitt Bldg., Philadelphia, Pa., stresses the unusual 
chemical and refractory properties of chrome ores in the 
manufacture of refractories. Physical properties of brick 
made by their improved process are illustrated. Several of 
their pamphlets show the application of these bricks in basic 
open-hearth furnaces, in soaking pits and recovery furnaces. 

315 Blowers—Bulletin No. 500-1 of the Northern Blower 
Co., W. 65th St... Cleveland, Ohio, is devoted to their continu- 
ous operating air filters, giving details of construction and 
operation, 

316 Bright Annealing—A leaflet sent out by the Process 
Engineering & Equipment Corp., Attleboro, Mass., calls at- 
tention to their special atmosphere electric conveyor fur- 
naces, installed to replace two fuel fired batch type furnaces 
and to eliminate pickling, cleaning and drying equipment. 
Another leaflet issued by the same company describes their 
furnaces for copper brazing. 

317 Air Tools—Catalog AG-200 of the Madison-Kipp Corp., 
Madison, Wis., is devoted to their Air Chippers ,which may 
be used for swaging, riveting, scraping, wood chiseling, 
stone chipping, ete., and their Air Grinders. Grinding wheels, 
smoothing stones and buffing tips for use in this latter ma- 
chine are illustrated. A price list is included. 

318 Special Alloys—A leaflet issued by the Federated 
Metals Corp., 295 Madison Ave., New York, lists their spe- 
cial alloys, indicating their uses and compositions. 

319 Metal Testing Machinery—Catalog 390 of Louis 
Schopper, sent out by Testing Machines, Inc., 314 Broadway. 
New York, illustrates measuring appliances for investigat- 
ing the strength of materials. Machines for carrying out 
tests respecting tensile properties, compression, bending, 
ete., Ball hardness testers and pendulum impact testers 
are described. 

320 Hydraulic Tables—Bulletin No. 25 of the Baldwin- 
Southwark Corp., Philadelphia, Pa., is a compilation of data 
of interest and value to those engaged in the design or use 
of hydraulic equipment. 

32 Cadmium Plating—tThe January issue of the Udylite 
News, published by the Udylite Co., Detroit, Mich., contains 
a résumé of the articles that have appeared in the bulletin 
during the year 1931. There is also a description of an elec- 
tric windshield defroster which is finished in Udylite. 

322 Hardening High Speed Steel—Bulletin No. 1012-2 of 
the Sentry Company, Taunton, Mass., describes their Dia- 
mond Block method of hardening high speed steel, The 
bulletin is illustrated with micrographs. The same company 
has developed a non-metallic tray to be used in connection 
with this hardening method. High speed tools hardened by 
this method are said to retain their original surface free 
from scale, soft su..facing or carburization. 

323 Annealing Furnaces—Leaflets describing their elec- 
tric bell type annealing furnaces may be obtained from the 
Westinghouse Electric & Mfe. Co., East Pittsburgh, Pa. 

324 Die Castings—An attractive booklet describing their 
aluminum die castings has been prepared by the Aluminum 
Company of America, Pittsburgh, Pa. The booklet is pro- 
fusely illustrated. 

325 Steel Pipe and Tubes—-A 39-page bulletin issued by 
the National Tube Co., Pittsburgh, Pa., is devoted to their 
stainless and heat resisting pipe and tubes with particular 
reference to U §S § 18-8 alloy tubular products. Extensive 
tables show their resistance to various chemicals and differ- 
ent sections of the booklet discuss their fabrication and 
metallurgical properties. 

326 Dehumidification of Air—Special Development Bulle- 
tin No. 16 of the Dow Chemical Company, Midland, Mich., 
is a very thorough discussion of the dehumidification of air 
by calcium chloride. It contains data which is reliable and 
directly applicable to humidifier design. 

327 Fluxes—A leaflet issued by Krembs & Co., 669 W. 
Ohio St., Chicago, Ill, lists their fluxes and indicates the use 
for which each kind is intended. Prices are included. 
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Ajax Electric Furnace Cerporation Back Cover 


Aluminum Company of America Insert 
Brown Instrument Company ANd 

Burgess-Parr Conipany MA 89 
Detroit Electric Furnace Company MA 107 


Electric Furnace Company Inside Back Cover 


R. Y. Ferner Company MA 112 
General Electric Company AZ 
General Electric X-Ray Corporation MA 93 
Globar Corporation MA 109 
New Jersey Zine Company AS 
Pyrometer Instrument Company MA 10L 


Surface Combustion Corporation Inside Front Cover 


Udylite Process Company A3 
United Metals Selling Company Al 
Vanadium Corporation of America A? 


328 Chain Drives—The Link-Belt Co., 501 N. Holme 
Ave., Indianapolis, Ind., has sent out a leaflet announcing 
their 3/16” pitch silent chain, 

329 Non-Ferrous Castings—The Development and Re 
search Department of the International Nickel Co., 67 Wal 
St., New York, N. Y., has recently issued a booklet entitled 
“The Use of Nickel in Non-Ferrous Castings.” In this report 
the effect of nickel on the properties of brass and bronze i 
noted. Several useful tables are given showing typical com 
positions of nickel for various purposes. A list of specia 
alloy compositions containing nickel, with their trade names 
is convenient for reference. 

830 Steel Foundry Phraseology—The January issue of 
Research Group News, published by the Electric Steel Founder 
Research Group, 541 Diversey Parkway, Chicago, Ill., fea 
tures an article on steel foundry phraseology which includes 
a short glossary of foundry terms. The same issue contain 
an article entitled “First and Final Costs as Influenced b;) 
Design.” 

331 Carburizing Furnaces— A late bulletin of the Surfac: 
Combustion Corp., Toledo, Ohio, is devoted to their continu- 
ous gas carburizing furnaces and contains an article on on: 
of their units installed by the Chrysler Corporation. 


332 Gas Producer—Bulletin No. 45 of the Semet-Solva) 
“ngineering Corp., 40 Rector St., New York, N. Y., is a vers 
thorough discussion of their Koller type gas producer, and 
includes a cross section diagram of a typical installation. 

333 Carborundum—The Carborundum Co., Niagara Falls, 
N. Y., has compiled a booklet containing full information on 
cemented tungsten carbide and its characteristics and a de- 
tailed explanation of the grinding process. 

334 Foundry Equipment—The January issue of Better 
Methods published by the Beardsley & Piper Co., Chicago, 
Ill., describes an installation of one of their Sandslingers in 
the Spring City Foundry, Waukesha, Wis. 

335 Boilers—Combustion Engineering Corp., 200 Madison 
Ave., New York, N. Y., has just issued a catalog describing 
the C-E VM type boiler. It is of the bent-tube type and is 
adapted to plants having limited space conditions. 


336 Lead-coated Copper—Application of lead-coated cop- 
per to vertical surfaces and roofing is illustrated in the 
February issue of the Bulletin of the Copper & Brass Re- 
search Association, 25 Broadway, New York. 

837 The Laboratory—The Vol. 5, No. 1, issue of this peri- 
odical of the Fisher Scientific Co., Pittsburgh, Pa., is 4 
tribute to Justus von Liebig, pioneer in the design of chemi- 
cal apparatus. 


338 Engineering Achievements, 1931—The Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., has issued a col- 
lection of descriptions of their technical achievements dur- 
ing the past year, in steam generating plants, transmission, 
switchgear, transportation and the home. 


346 INium—An alloy developed by the Burgess-Parr Co., 
Moline, Ill., offers remarkable resistance to a great many 
corrosives. Its physical properties, fabrication and applica- 
tions are discussed in an attractive booklet issued by the 
company. It is classed as a non-ferrous alloy composed of 
nickel, chromium, copper. molybdenum and tungsten with 
small amounts of iron, manganese, silicon and carbon. 











GENERAL (0) 


Textbook of Physical Chemistry (Lehrbuch der physikal- 
ischen Chemie). Ferdinand Enke, Stuttgart. Vol, l. Basic Prinei- 
ples of Physical Chemistry. The Fluid State of Aggregation 
of Pure Substances. 1928. 966 pages. Price 82 RM. Vel, Il. 
The Solid State of Aggregation of Pure Substances. Dilute 
Solutions. 1928. 924 pages. Price 88 RM. Vol. IIL. The Statis- 
tics of Chemical Reactions in Dilute Mixtures. 1930. 893 
pages. 92 RM. Vel. IV, Part 1, The Statics of Chemical Re- 
action. Chemical Kinetics. 1931. 288 pages. Price 26 RM. 
Paper, 64% x 10 inches. 

This work is still unfinished. The remaining parts of Vol. 
f and Vol. 5 will contain what might be called “atomic 
physics.” The subjects treated are discussed with clearness 
and completeness. The viewpoint is inclusive rather than 
critical. The theoretical discussions are well handled. The 
experimental methods and apparatus described represent in 
many cases “classical” rather than modern procedure. For 
example, Kohlrausch’s bridge for the conductivity of solu- 
tions is given in detail, but scant mention is made of modern 
alternating current bridges. In the main, only subjects con- 
cerned with “physical properties” and subjects amenable to 
mathematical theory are presented. The colloidal state of 
matter is not mentioned. The crystallography section is un- 
usually large, but barely mentions the use of X-rays in this 
field. One very well khown American writer is mentioned 
nly in connection with work he did in Germany in 1894. 
(nother equally prominent American physical chemist gets 

ut little more mention. In applications of thermodynamics 
the situation is somewhat better. H. W. Russell (0) -B- 


Journal of the (British) Institute of Metals, 1931, No. 2, 
Vol, 46. Institute of Metals, London, 1931. Cloth, 5% x 8% 
inches, 571 pages. Price 31 s. 6d. 

This volume of proceedings contains the autumn lecture 
iy U. R. Evans, on Thin Films in Relation to Corrosion Prob- 
lems, in which he remarks that some people do not believe 
n thin films because they “will never accept a simple ex- 
lanation if a complicated one can be suggested; it is pos- 
ible to offer no help to persons of this mentality; indeed I 
m assailed by doubts as to whether they are worth helping.” 

He takes a crack at those who divide metallurgy into fer- 

us and non-ferrous by commenting, at one point, as fol- 
ws: “These examples, however, have been taken from iron 

a metal which this Institute does not officially recognize, 
ithough I cannot but think that some of the members in 

eir private capacity may be dimly aware of its existence.” 

The other articles deal with oxidation of Cu alloys, pro- 

ction of Mg alloys against corrosion, attack on steel in hot 

ilvanizing, spectrographic analysis, wire drawing, brittle- 
ss of Cu, testing thin Cu strip, work-hardening of Cu, 
inell testing, cold-rolling and heat-treatment of Pb al- 
vs, Duralumin, unsoundness in Al sand-castings, macro- 

‘hing of Al-Si alloys, failure of high strength brass, data 

Cu Mg, Ni Cu, Au Cu and Ag Hg alloys, melting Ni Cr 
oys in hydrogen and with electric furnaces for bright 


nealing. 
As usual, the discussion adds materially to the value of 
e papers. H. W. Gillett (0)-B- 


Effects of Mechanical Treatments on the Strength of Ma- 
rials Used in Aviation. (Les effets des traitements mecan- 
‘ues sur ia resistance des materiaux employes dans lavia- 
ion). E. Pretet. Revue de Métallurgie, Vol. 28, Dec. 1931, pages 
1-672. 
The final properties of the materials are pronouncedly af- 
eted by mechanical working in any stage of their manu- 
eture. A certain amount of mechanical deformation is 
cessary for all metals, but it must be done correctly. 

JDG (0) 


The World of Metallurgy. Joun A. Matuews (Crucible Steel 
of America). American Institute Mining & Metallurgical Engt- 
rs, Preprint, 1931, 13 pages. 

An address delivered at Columbia University, which de- 

nes the field of metallurgy and discusses progress in this 
ld. See editorial comment, Metals & Alloys, Vol. 3, Feb. 1932, 
ge 28. JLG (0) 


The Economic Significance of Specifications for Materials. 
alue of Specifications in the Manufacture of Steel. Joun 

UNNER (Illinois Steel Co.). The Economic Significance of 
“pecifications from the Standpoint of a User of Steel. P. 
‘arKe (Pullman Co.). The Economie Significance of Specifi- 
cations for Materials from the Point of View of a Producer 
of Conerete. J. P. H. Perry (Turner Construction Co.). The 
ise of Specifications for Concrete from the Point of view of 
the Consumer, Artuur R. Lorp (Lord & Holinger). Specifica- 
tions from the Standpoint of a Large Purchaser of Fngineer- 
ing and Special Materials. J. W. Bancxer (Western Electric Co.). 
urnal Western Society of Engineers, Vol. 38, Oct. 1931, pages 
80-301. 

A series of 5 papers, read at a joint meeting of the So- 
iety with the American Society for Testing Materials, 
covering the viewpoints of a producer and a consumer of 
concrete, a producer and a consumer of steel and a large 
user of other materials. 8 advantages of specifications to the 
producer or seller, 9 to the consumer or buyer and 5 to the 
purchasing organization are listed. 4 faults of ill-considered 
specifications are: (1) unnecessary limitations due to ignor- 
ance of the properties governing successful and economic 
use of the material, (2) ambiguity, resulting in continued 
controversy, (3) unnecessary incompatibility with standard 
or commercial practices and (4) inclusion of limitations 
which the supplier ‘cannot reasonably be expected to meet 
Since the origin of the variation is beyond his control. The 
trend in specification work continues to be toward simplifi- 
cation and standardization with more coOperative work be- 
tween those interested. WHB (0) 


Steel Metallurgy in 1930. G. R. Fitterer. Blast Furnace & Steel 
Plant, Vol. 19, Jan. 1931, pages 99-100. 

Brief review on wrought iron, transportation of metal, 
rolling mills, open-hearth ports, open-hearth chemistry. 
Mn-Si deoxidizers, converters, electric furnaces and alloy 
steels. Ha (0) 





Science in Action. E. R. Werptern & W. A. Hamor. McGraw- 
Hill Book Company, New York, 1931. Cloth, 6 x 9% inches, 
310 pages, 32 figures. Price $3.00. 

A survey of scientific research as applied to American in- 


dustries, written for the non-technical “business man” 
reader, and based upon the authors’ experience in directing 
the work of Mellon Institute. 

Such a wealth of material is available on the achievements 
of scientific research that any one subject is sketchily dealt 
with. Metallurgy is covered in about a dozen pages all told, 
and the great bulk of the comment refers to chemistry, 
largely organic chemistry. 

Metallurgy, according to a table shown, leads in the num- 
ber of separate laboratories studying the problems of a 
given group of industries, with 226, the runners-up being 
paints and varnishes, 177; pulp and paper, 166; foods, 155. 
20 fields are mentioned, each of which is dealt with by 75 
or more laboratories. 

Beside the general historical statements which make up 
the bulk of the book, and which show the bearing research 
has had on the establishment of new industries and the 
rejuvenation of old ones, there are chapters on scientific 
management, on the management of industrial laboratories, 
and on the qualities needed in research workers. 

Much of the book is re-written from more detailed articles 
and talks which were, in general, rather more effective in 
their original than in their present form. In the desire to 
make the book all-inclusive, only brief generalizations are 
given on the various topics, so that the style is very com- 
pressed and a bit cold-blooded. The romance and adventure 
of scientific research is evident, but so submerged that it 
seldom breaks through to the surface. Non-technical writers, 
Floyd Gibbons, for example, using the same material, would 
have produced a more lively volume. It would be interesting 
to know whether the restrained style of the authors carries 
more conviction to the businessman reader than a more 
flamboyant one. Scientific workers will prefer it as it is, and 
will find it an interesting record of achievements that they 
may hope to emulate. 

The paper used in the book does not allow the illustra- 
tions to show up to full advantage. H. W. Gillett (0)-B- 


Report of the Technical Director, U. S. Government Print- 
ing Office. B. L. WreuMuorr, pages 116-128. Annual Report of 
the Public Printer, 1931. 

The tarnishing of bronze stamping leaf is chiefly governed 
by the protective coating on the leaf. 

Linotype metal continued to be standardized at 11%% Sb, 
4 to 4%% Sn, balance Pb. An alloy of 11%% Sb, 64%% Sn, 
balance Pb produces sharper type faces. 

Monotype metal is standard at 16.8% Sb, 7.3% Sn, balance 
Pb. For large type and rules one of 19% Sb, 10% Sn, balance 
Pb was satisfactory. 

Stereotype metal remains at 13% Sb, 6%% to 7% Sn, bal- 
ance Pb. 

Bismuth up to 4% is neither beneficial nor detrimental in 
stereotype metal. With 2% Bi the plates were slightly 
brighter, which facilitates examination of the type face for 
defects. 

The International Association of Electrotypers has adopted 
3% % Sb, 4% Sn, balance Pb as standard electrotype backing 
metal. 

Nickel electrotyping is now done with a solution of 7 
oz./gal. of double nickel salts instead of 3 oz./gal. Covering 
of the wax proceeds more rapidly, double the current density 
is used and the time is cut some 25 to 30%. 

In copper electrotyping the use of phenolsulphonic acid 
as addition agent produced a 42% thicker deposit on the 
printing surface, after plating for the same time, as when 
glue was used. 

No trouble was met with copper sheets for half-tone 
work, but zinc sheets used in line work have been unsatis- 
factory in some cases and this problem is being studied. 

H. W. Gillett (0) -B- 


Cotéperative Research in the Iron and Steel Industry. F. N. 

Sre_ter. Engineering, Vol. 131, June 19, 1931, page 802. 
Paper read before the American Iron & Steel Institute, 
May 1931. See Metals & Alloys, Vol. 2, Sept. 1931, page 159. 
LEM (0) 


Report of Technical Committees of the deutschen Gesell- 
schaft fiir Metallkunde, (Mitteilungen der deutschen Gesell- 
schaft fiir Metallkunde. Arbeiten der Fachausschiisse.) 
Zeitschrift fiir Metallkunde, Vol. 23, Sept. 1931, pages 266-268; 
Oct. 1931, pages 291-292. 

Includes following reports: Spectroanalysis (Gerlach), 
Magnetism of Pure and Alloyed Noble Metals and Its Mean- 
ing for the Theory of Metals (Vogt), Thermoelectric Force 
in the System Au-Cu (Gerlach), Explanation of the Change 
in Susceptibility During Tensile Loading (Gerlach), Oxygen 
in Silver-copper Alloys (Raub). With discussion. RFM (0) 


Magnetic Materials in the Year 1931. T. D. Yensen. Yearbook 
American Iron & Steel Institute, 1931, pagwes 452-485. 

Includes discussion. The author reviews briefly the present 
theoretical views of the nature of ferro-magnetism and the 
effect of impurities; it is shown how the results from these 
considerations have led to the high-grade magnetic irons; 
their equilibrium diagrams are discussed. It is pointed out 
that the discrepancy between the theoretical curves for fer- 
romagnetic materials and the early experimental curves 
were due to impurities and other factors which distort the 
crystal lattice. The development of methods of controlling 
these factors by means of new methods of analysis and new 
metallurgical processes it will be possible to produce mag- 
netic materials to suit all requirements of practical applica- 
tion. 30 references. Ha (0) 


The Constructor and the Science of Materials. (Konstruk- 
teur und Werkstoffkunde.) A. Krauss. Maschinenbau, Vol. 10, 
Feb. 5, 1931, page 65 

The author makes some remarks concerning the unsuc- 
cessful use of material by the builder who does not take 
into consideration the possibility of residual ree te, 


structures. 
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The Theory of Metal Dissolution. Il. III. (Zur Theorie der 
Metallauflisung.) M. Straumanis (University of Riga). Zeit- 
schrift fiir physikalische Chemie, Sec. A, Vol. 153, Feb. 1931, pages 
107-111; Vol. 154, Sept. 1931, pages 150-158. 

The difference effect cannot be interpreted as a mere re- 
sistance phenomenon. The author, therefore, stands by the 
theory previously developed (see Metals & Alloys, Vol. 2, Oct. 
1931, pages 208, 217). The vectorial properties of the metal 
space lattice are responsible for the phenomenon discussed. 
The potential becomes nobler during the dissolution of 
metals. Part III. The author claims that the potential differ- 
ences are not responsible for the anisotropic behavior of 
the metals in regard to their dissolution speed. Based on 
thermo-dynamic conclusions and on the theory of crystal 
growth, Straumanis concludes that the different surfaces of 
a metallic crystal display equal electro-chemical equilibrium 
potentials if the valence of the ions does not change. The 
differences in the dissolution velocities of the various 
crystal surfaces are ascribed to “included layers” of a 
regular arrangement which actually dominate the magni- 
tude of the dissolution factors as the number of the ele- 
ments/cm.2, their resistance and the over-voltage of the 
cathode. EF (1) 


Permanent Electric and Magnetic Moments of Crystals. 
F. Zwicxy. Physical Review, Vol. 38, Nov. 1931, pages 1772-1781. 
The conditions for the existence of self-perpetuating elec- 


tric moments in crystals are discussed. If these conditions 
are satisfied, the crystals must either show macroscopic 
electric moments or they will necessarily possess a definite 


type of a secondary structure. Certain complications, how- 
ever, come in if one is dealing with metals. Experimental 
investigations on single crystals suggest that there are 
secondary lattices of very different types. Ferromagnetic 
crystals behave abnormally in regard to plastic deforma- 
tion. Single crystals ordinarily glide along certain planes 
belonging to a discrete crystallographically determined set. 
In Fe, however, only the (111) direction is distinguished, 
but any plane through it may be a slip plane. This be- 
comes comprehensible if one considers that the elementary 
parts of the magnetic secondary structure of iron are 
slightly tetragonal. Adjacent blocks are in phase only for 


distances less than 200A.U. making use of Bitter’s estimate. 
Fe is therefore, in a way, more similar to an amorphous 
substance than to other metal crystals whose secondary 
structures are characterized by spacings of the order of lu. 
It is to be hoped that if Fe single crystals are annealed and 
distorted in a magnetic field that they also will exhibit 
definite crystallographic slip planes. Experiments to check 
this are being carried out. WAT (1) 


Determination of the Melting Point of Platinum (Déter- 
mination de la température de fusion du platine). G. Risaup 
& P. Mour. L’Industrie électrique, Vol. 40, Mar. 10, 1931, page 
113. 

By means of optic extrapolation, from the melting point of 
Au, the melting point of Pt was found to be at 1762° C. = 
2305° K. with an error of + 2°. Ha (1) 


Silver and Its Application to Chemical Plant. Donato Mc- 
DonaLp. Journal Society Chemical Industry, Vol. 50, Feb. 27, 1931, 
pages 168-178. 

A very excellent review covering Ag’s economic history, 
occurrence and metallurgy, physical and chemical proper- 
ties, alloys and applications. VVK (1) 


Tantalum and Niobium—Costly Metals With Growing Uses. 
Chemical Trade Journal, Vol. 88, Jan. 23, 1931, pages 77-78. 

A monograph on the Mineral Industry of the British Em- 
pire and Foreign Countries dealing with Ta and Cb has been 
issued, Tantalite and columbite are the most prominent 
minerals. Methods of producing metallic Ta and Cb and the 
physical and chemical properties are discussed. Ta forms 
alloys with a number of metals including Fe, Mo and W, 
ferro-tantalum containing 60-70% Ta, alloys of Pt and Ta 
containing up to 20% Ta are highly resistant to acids or 
aqua regia and are harder, and less expensive, than Pt. The 
uses of Cb are being investigated. WHB (1) 


Anisotropy in Zinc Plates. (Ueber die Anisotropie von 
Zinkblechen.) E. Scumip & G. WASSERMAN. Zeitschrift fiir Metall- 
kunde, Vol. 23, Mar. 1931, pages 87-90; Mitteilungen der deutschen 
Materialpriifungsanstalten, Sonderheft 17, 1931, pages 20-24. 

The anisotropy of the yield point (0.02% and 0.20%), ten- 
sile strength, elongation, elastic modulus, thermal expan- 
sion, and apecific electrical resistance in rolled Zn plates was 
studied. Graphs and tables record the experimental results 
obtained from measurements taken parallel and perpendicu- 
lar to the direction of rolling (except for specific electrical 
resistance for which no appreciable difference could be 
found). The results are correlated with the rolling textures 
(preferred orientations) previously observed and with simi- 
lar data obtained from studies on single crystals. The roll- 
ing texture of Zn is inhomogeneous. Upon the plate surface 
the texture is a simple fiber structure with the hexagonal 
axis in the direction of the plate normal. This superficial 
texture does not contribute to the anisotropy of the plates 
but diminishes it. The scattering in this orientation is con- 
siderable, reaching as high as 80°. RFM-+EF (1) 


Tin: Its Major Uses. Tin, Feb. 1931, pages 14-18. 

Pointing out the importance Sn has assumed in present- 
day life, some commercial uses are discussed and the numer- 
ous alloys enumerated as to their analyses, applications and 
properties. The complete specifications of the British Engi- 
neering Standards Association for industrial uses are repro- 
duced, and the compositions used for type metals are given. 
In all, 25 different alloys are treated. Ha (1) 


Impurities, Metallurgist, Oct. 1931, pages 145-146. 

Very pure metals possess quite different properties than 
commercially pure metals. The commercial purity of metals 
has been steadily increasing. Chemical methods of determin- 
ing traces of impurities have not kept pace with the in- 
creased purity of metals. Spectroscopy will probably solve 
this difficulty. Many examples are given. VVK (1) 
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Gmelin’s Handbuch der anorguanischen Chemie. Eisen, 
8th Edition. Verlag Chemie G.m.b.H., Berlin, 1931. Paper 
7x10 inches, pages 657-872. Price 35 RM. 

The fourth section of Part B continues the survey of the 
iron compounds. In the first part of this section, e Fe-C 
compounds are completed in dealing with iron cyanides and 
the balance is devoted to compounds of Fe-Si, Fe-P, Fe-Sb, 
and Fe-Bi. In the chapter dealing with the iron silicates, it 
will be of interest to note that even the FeO-SiO2 system as 
it has been established by C. H. Herty and G. R. Fitterer’s 
investigations is included. There is no need to point out that 
this latest section of the volume on Fe of the Gmelin series 
is of similar excellence to those previously published and 
reviewed in Metals & Alloys, Vol. 1, Dec. 1930, page 918; Vol. 
2, Oct. 1931, page 207. G. Neuendorff (1) -B- 


Effect of Impurities on Ferromagnetization. T. D. YEnsen. 
Physical Review, Vol. 38, Jan. 1932, pages 358-363. 

The paper is one of the Symposium on Magnetization of 
the American Physical Society, Sept. 1931. The type of im- 
purities discussed herein are those which do not fall in the 
ranks of the iron atoms, yet which to some extent become 
entangled in the iron lattice. These impurities have been 
studied with regard to the magnetic properties of iron in an 
effort to determine the magnetic properties of very pure 
iron. While the effect of small amounts of impurities on 
the saturation value is small, their effect on the initial and 
Inaximum permeabilities and on the coercive force and hy- 
steresis loss is very great. WAT (1) 
_ High Cenductivity Oxygen-Free Copper. U. 5S. Metals Refin- 
ing Company Booklet, Jan. 2, 1932, 10 pages. 

Brief discussion of oxygen-free copper, now available as 
wire bars, cakes, and round billets for tubes, cast on end 
in water-cooled molds, and cropped. The material is specified 
to be free from cuprous oxide, as determined by the micro- 
scope, and is said to contain no residual deoxidant, meeting 
A.S.T.M. Specification B5-27. No information is given as to 
the process of manufacture. 

The copper pipes on solidification, and so the castings are 
cropped instead of being brought to a level set. It is sup- 
plied in two brands, OFHC (oxygen-free high conductivity), 
and in the same, “selected,” i.e., each bar tested to Bell Tele- 
phone Specification for submarine cable, which includes a 
hydrogen anneal for % hr. at 850° C. 

Comparative tests on 0.081” diameter wire drawn from 
5/16” hot-rolled rod show: 


No. of 90° Bends No.of Twistsin Reductionof 
Conductivity % Over 5 mm. Radius 6” Test Length Area % 
Hard Loft Hard Soft Hg Ann. Hard Soft Hg Ann. Hard Soft 


Ay. Electrolytic 98.77 101.14 6.9 13.0 0 72 89 0 55 76 
Oxygen-free 98.07 100.63 10.4 18.3 10.4 130 16.3 147 80 88 

No explanation is given for the lower conductivity of the 
oxygen-free copper. 

On comparative tube drawing the OFHC copper stood 6 
draws without annealing to a total cold drawing of 94% 
while phosphorized copper required annealing after the thirc 
draw, or 59%. 

It is claimed that this copper offers more resistance t 
fatigue than ordinary electrolytic copper. H. W. Gillett (1 


Transformation Phenomena in the So-Called Semi-Conduc. 
tors. (Umwandlungserscheinungen an sogenannten Halblei- 
tern.) A. Scuutze. Zeitschrift fiir Metallkunde, Vol. 23, Sept. 1931 
pages 261-264. 

Investigation shows that the transformation phenomen; 
in these elements (Si, Ge, Ti, Zr) are quite different fron 
previous conceptions. The behavior of these ‘elements witt 
respect to electrical conductivity and its temperature co 
efficient is fundamentally affected by surface layers. If thes« 
layers are not present the observed behavior is metallic 
Measurements of electrical conductivity and thermal ex- 
pansion in polycrystalline and monocrystalline Si, show th 
absence of transitions. This is confirmed by determination: 
of lattice structure. Ge shows a similar behavior with re 
spect to electrical resistance. The electrical behavior of T! 
indicates it to be without transformation points. The ir 
regularities in the behavior of commercial Ti above 500° C 
can be explained only on the basis of impurities. Zr shows 
a transformation point above 800°C. The transformation 
characteristics of these elements must be studied with the 
element in a form in which the disturbing effect of inter- 
crystalline layers is avoided. RFM (1) 

Changes of the Electromotive Force of Zinc with the 
Thermal Treatment, (Ueber die Aenderung der EK des Zinks 
bei thermischer Bearbeitung.) A. Scuiixarew & L. WERESCHTHAGIN 
(College of Charkow). Physikalische Zeitschrift, Vol. 32, Mar. 1, 
1931, page 230. 

A curve is presented revealing the successive changes of 
e.m.f. of a zine test piece during an extended exposure to 
200° C. There are material fluctuations with time, but the 
curve obtained does not correspond to a simple aerate; 


(1 

Rare Metal Thallium is Finding New Uses. Steel, Vol. 89, 
Aug. 20, 1931, page 38. 

Physical and chemical properties of Tl are similar to Pb; 
alloys of these 2 metals, contrary to other alloys, have 4 
higher melting point than either of the components. A TI- 
Sn-Pb alloy is resistant to HeaSO4, HNO s and HCl. It is used 
also for optical glasses with a high refractive index, and 
in light sensitive cells. _ Ha (1) 

Molybdenum, the Metal That Talks, Industry & Welding, Vol. 
3, Jan. 1932, pages 6-9, 11. 

History, discovery, properties of Mo and its particular ad- 
vantages in steel making and its use in radio tubes are 
briefly described. Ha (1) 

Preparation of Pure Cerium. (La préparation du cerium 
pur.) Journal du Four Electrique, Vol. 40, Dec. 1931, page 483. 

A very brief review of older methods of reparation and 
the description of the method used by Billy and Trombe, 
Comptes Rendus, Sept. 7, 1931. See Metals & Alloys, Vol. 2, Dec. 
1931, page 297. IDG (1) 

On Adsorption (Ueber Adsorption). H. Scutitirer (University 
of Minster). Zeitschrift fiir physikalische Chemie, Sect. A, Vol. 153, 
Feb. 1931, pages 68-82. 

The adsorption phenomena on silver and glass were 
studied in relation to temperature and pressure. EF (1) 
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Naval or Tobin Bronze Sheet. Metal Stampings, Vol. 4, Nov. 
1931, page 906. 

The weights/ft.2 from 2 ins. thickness down to gage 46 
(0.0015 in.) are tabulated. Ha (2) 


Tests of Zinc-Alloy Die-Cast Gears. Metal Industry, N. Y., 
Vol. 29, Mar. 1931, page 121. 

Digest of paper by Robert M. Curts (New Jersey Zinc Co.) 
read before the Society of Automotive Engineers, Jan. 1931. 
Investigations showed that die-cast zinc-alloy gears are 
superior to brass or steel gears if not lubricated, but in- 
ferior to brass or cast iron gears if thoroughly lubricated 
with light mineral oil and inferior to brass gears if lubri- 
cant contains acid animal fat. The die-cast zinc-alloy gears 
broke under a load of 3461 lbs./in.2 of face as compared to 
1996 lbs./in.2 of face for cast iron. PRK (2) 


A ag + Beryllium Alloy. Product Engineering, Vol. 3, Feb. 1932, 
page . 

The effect of Be in various amounts on Cu is described; an 
addition of 2 to 2.5% Be gives a tensile strength of more 
than 200,000 lbs./in.2 with a Brinell hardness above 400. An 
addition of only 1.25% Be gives a great resistance to abra- 
sion; this percentage is also the lowest that will permit 
heat treatment. All Cu-Be alloys have a crystalline struc- 
ture very suitable for bearing metals; tests made on bear- 
ings for German railways, indicated antifriction and wear- 
ing qualities superior to those of Sn bronzes. Physical prop- 
erties for some more alloys are given. Although Cu-Be alloys 
at present are more expensive than Cu-Sn bronzes, their su- 
perior physical properties will make them economical for 
parts where corrosion resistance, wear resistance and high 
strength are important. ' Ha (2) 


K. S. Seewasser, a Rustless Light Alloy. Correspondence 
from E. W. Eun, Schweinfurt, Germany. Metal Frogress, Vol. 20, 
Dec. 1931, pages 82-83. 

The writer reports the resistance to corrosion and physical 
properties of an aluminum alloy with 1.4% Mn, 2.0% Me, 
0.2% Sb, and 0.7% Si. WLC (2) 


Monel Metal and Nickel Alloys. T. H. Wickenven. Paper before 
he Conference on Metals & Alloys, Case School of Applied Science, 
‘leveland, Nov. 1931, 1 page. Mimeographed. 

Brief historical data on Ni and Ni-Cu alloys are given and 
he flelds of application are enumerated. Ha (2) 


Use of Sismuth in Metal Forming. Water C. Smitn (Cerro 
ies Copper Co.) Metals & Alloys, Vol. 2, Oct. 1931, pages 
(-4 . 

The author discusses the composition of low melting point 
lloys. Use for bending copper tubing and for mounting die 
semblies is described. Properties of common low melting 
int alloys are given with those of a new alloy, Matrix 
lloy, for mount dies which contains Bi 50.0%, Pb 26.7%, En 
3%, Cd 10.0% and has a freezing point of 158° F. WLC (2) 


Hydrogenation Activity, Magnitude and Structure of Nickel 
urfaces. The Topo-Chemistry of the Contact Catalysis. V. 
'ydrierungsaktivitit, Grisse und Struktur von Nickelober- 
ichen. Zur Topochemie der Kontaktanalyse V).G. M. Scuwap 
L. Rupotpw (Bayrische Akademie der Wissenschaften, 
unchen). Zeitschrift fiir physikalische Chemie, Sect. B, Vol. XII, 
ine 1931, pages 427-448. 
The specific catalytic action of various Ni-powders and 
eir specific surfaces (initial dissolution speed in HCl) 
ere determined. With reference to the hydrogenation ac- 
vity, the authors conclude that the centers most active 
iring the hydrogenation process must be chiefly sought at 
e corners and edges of the crystals. EF (2) 


Zine and Its Alloys. W. M. Petrce. Conference on Metals & 
ys, Case School of Applied Science, Cleveland, Ohio, Nov. 

131, Paper No. 9, 5 pages. 

General discussion of uses for zinc, with special attention 
die castings. See Metals & Alloys, Vol. 1, June 1930, page 

14, HWG + Ha (2) 


The Effects of Cold-Rolling and of Heat Treatment on 

ome Lead Alloys. H. Waternouse & R. Wititows. Engineer, Vol. 
2, Sept. 25, 1931, page 330. 

Abstract of paper read before the Institute of Metals, Zu- 
h, Switzerland, Sept. 1931. See Metals & Alloys, Vol. 3, Jan. 

132, page MA 2, LF'M (2) 


Measurement of Sound Velocities of Substances in the Solid 
ond Liquid State. (Messung der Schaligeschwindigkeit von 
Stoffen im festen und geschmolzenen Zustand.) M. Reicu & 
’. Strerstapt (University of Géttingen). Physikalische Zeitschrift, 
Vol. 32, Feb. 1, 1931, pages 124-130. 

A direction finder was developed for measuring sound 
velocities. Due to a peculiar shape of the test specimen, the 
disturbances produced by the reflection of the sound waves 
were eliminated. Thus for the first time a method was found 
how to measure sound speeds and compressibilities in melts 
at elevated temperatures. The changes in sound velocities 
were determined for the following materials: water-ice, 
Hg, Pb, Cd, Sn and Bi. With the exception of the last metal, 
the sound velocities in the solid phase proved to be twice 
the velocity in the liquid state. In conclusion analogies to 
the thermal and electric conductivities are pointed OF (2) 


Measurement of Sound Velocities of Substances in the Solid 
and Liquid State. (Messung der Schaligeschwindigkeit von 
Stoffen im festen und geschmolzenen Zustand.) 0. Strerstant 
(University of Géttingen) Physikalische Zeitschrift, Vol. 32, Apr. 
15, 1931, pages 346-348. 

The previously described testing method (see abstract 
above) was employed for determining sound velocity in the 
liquid and solid state on thermodynamic grounds for Cd, 
Hg, Pb, Sn and Bi. The data obtained are compared with 
the changes of electrical conductivity at the melting point 
and theoretical conclusions are made in regard to the com- 
pressibility and modulus of elasticity. The sound speed is 
regarded as related to the energy content of the mr 2) 





Studies on Die Castings Lead to Standard Specifications. 
Iron Age, ‘Vol, 126, Aug. 21, 1930, pages 492-494. 

Taken from report of Committee B-6 of the A.S.T.M. 21 
alloys cast by 6 producers are being studied. A minor im- 
purity in ingot metal going into Zn-base alloys has a dis- 
proportionate effect on permanence of resulting die casting. 
Warm, moist air, with traces of sea salt, sulphur smoke or 
volatile trade wastes are particularly detrimental to Zn- 
base die castings. Some minor dimensional changes are due 
to a slow alteration in microstructure of the alloys. In pure 
Al-Zn alloys, the p-enase in eutectic transforms into an- 
other phase when heated through 270° C. with decrease of 
volume and evolution of heat. Western Electric Co. and 
Packard Motor Co. specifications ¢all for Zn 0.02% maximum 
impurities and finished castings having less than 0.005% Pb, 
Sn or Cd. Includes table giving the chemical compositions 
of Al-base die castings, also photomicrographs. VSP (2) 


Aluminium-Silicon-Magnesium Casting Alloys. Metallurgist, 
Jan. 1931, pages 6-8. 

An extended abstract of the paper by R. S. Archer and 
L. W. Kempf on the subject published as Technical Publication 
No. 352, American Institute Mining & Metallurgical Engineers. See 
Metals & Alloys, Vol. 1, Dec. 1930, page 898. VVK (2) 


Brass Die Casting Process. Brass World, Vol. 27, June 1931, 
page 127. 

Pressing die castings of brass are now manufactured in 
commercial quantities by the Doehler Die Casting Co. The 
molten metal is forced into metallic dies in a manner similar 
to that of making pressure die castings in Zn, Al, Sn, and 
Pb base alloys. Fine-grain structure and very few imperfec- 
tions are claimed. Inserts of other materials required to 
meet specifications or unusual applications can be cast in 
just as in the die casting of other alloys. Physical char- 
acteristics of the alloy are: tensile strength (ultimate), 
65,000-70,000 lbs./in.2; yield point, 35,000-45,000; elastic limit, 
20,000-30,000; elongation, 15-20% in 2 in.; reduction area, 10- 
20%; Brinell hardness (500 kg.), 130-140; weight/in.2, 0.303 
lbs.; impact strength (Izod), 20-40 ft. lbs. WHEB (2) 


Effects of Strain and Heat Treatment on Properties of 
Copper Alloys. W. C. Exuis & E. E. Scuumacuer, Fuels & Furnaces, 
Vol. 9, Mar. 1931, pages 289-290. 

Hard drawing subsequent to heat treatment materially 
increases the strength without appreciably increasing the 
resistivity of Cu alloys containing either Ni and Si or Co 
and Si. Cu-Ni-Si alloys attained a maximum strength of 
140,000-150,000 lbs./in.2 with a conductivity of 30-33% of 


annealed Cu. Cu-Co-Si alloys had a strength of 85,000 lbs./ 
in.2 and about 50% conductivity. By heat-treating between 
300° and 500° C., these properties could be further influenced. 


See also Metals & Alloys, Vol. 2, July 1931, page 126. Ha (2) 


Magnetic Susceptibility of Some Binary Alloys. Francis L. 
Megara. Physics, Vol. 2, Jan. 1932, pages 33-41. 

The magnetic susceptibilities of 8 series of alloys: Sn-TI, 
Sb-Tl, Tl-Cd, Zn-Cd, Pb-Sb, Sn-Sb, Cd-Sb and Zn-Sb have 
been investigated by Gouy’s method. In three series, Sb-Cd, 
Sb-Zn and Sn-Sb an intermetallic compound is indicated by 
an abrupt change in the slope of the susceptibility concen- 
tration curve. The compounds thus indicated are Sn-Sb, Cd- 
Sb and Zn-Sb with some evidence for the compound SneTIl. 
There is a linear relation between the susceptibility and 
concentration of one of the constituents where the constitu- 
ents form simple heterogeneous mixtures—a result best 
illustrated in the Sb-Zn series of alloys. The curve showing 
the magnetic susceptibility of Sn as a function of the con- 
centration of Tl by weight is composed of two curved por- 
tions with a sharp cusp at 42% of Tl. This cusp corresponds 
to the eutectic of the freezing curve. With the addition of 
Sb to Tl it is evident that the diamagnetic susceptibility of 
this series of alloys decreases, passes through a minimum 
at about 20% by weight of Sb and then increases steadily 
up to a large volume of Sb. On the addition of Tl to Cd the 
diamagnetic susceptibility increases continuously until pure 
Tl is reached. There is no evidence of an abrupt change of 
curvature in the curve at any concentration. The addition 
of Zn to Cd decreases the diamagnetic susceptibility rapidly 
until the concentration of Cd reaches 13% by weight. In 
like manner the addition of Zn to Cd rapidly decreases the 
diamagnetic susceptibility until the alloy contains about 10% 
of Zn. In the Pb-Sb series the susceptibility decreases with 
the addition of Pb until the alloy contains about 40% Pb. 
For higher concentrations of Pb there is nearly a linear 
relation between the susceptibility and the concentration. 
In the Sn-Sb series between O and 51% by weight of Sb the 
magnetic susceptibility is a linear function of the concen- 
tration, indicating a mechanical mixture over the range. An 
abrupt change in the slope at 51% by weight of Sb indicates 
the existence of the compound SnSb. There is a peculiar rise 
in the curve between 85 and 95% Sb. This rise is likely due 
to crystallization. In the Cd-Sb series the susceptibility 
shows a cusp at 51% Sb corresponding to the compound 
CdSb. The susceptibility curve for.the Zn-Sb series is char- 
acteristic of a series in which one intermetallic compound 
is formed and this compound forms mechanical mixture with 
both of the pure metals entering into the alloy. ‘This com- 
pound is formed at 35% Zn. WAT (2) 


Highly Magnetic Alloys of Nickel-Iron (Hochmagnetische 
Legierungen aus Nickel-Eisen). Geo. Ketnatu. Archiv fiir Tech- 
nisches Messen, section Z913-1, 1931, page T63. 

The highly magnetic alloys are distinguished from the 
ordinary magnetic material by their high initial perme- 
ability, high maxia.num permeability, and constant perme- 
ability. The best known types are: Permalloy, 78.5% Ni, 
21.5% Fe: a thermically less sensitive modification is 78.5% 
Ni, 18% Fe, 3.5% Mo. Hipernik, 50% Ni, 50% Fe, maximum 
permeability 167,000. Mumetal, Phometal, Megaperm, Per- 
menorm, Perminvar are others of more or less similar com- 
position, the heat treatment of which is of great importance 
in maintaining constancy of the good magnetic qualities. 
Curves for coercive power, maximum magnetizability, spe- 
cific resistance and magnetic losses for alternating current 
are given. The influence of mechanical stresses is 8 
a 






METALS & ALLOYS 
May, 1932—Page MA 117 





PROPERTIES OF FERROUS ALLOYS (3) 


Characteristics of Alloyed Cast Iron. F. W. Suiprey. S. A. E. 
Preprint, 1931, 20 pages. 

The research described was undertaken for the purpose 
of determining some of the yualities which might be ob- 
tained in cast iron through tne use of alloys. It was found 
that increased quality (which was reflected through higher 
valve-seat hardness) and improved microstructure could be 
obtained by additions of Ni and Cr to automotive type cyl- 
inder iron. Different combinations of these alloys were used 
and it was found that a ratio of 3 parts of Ni to one part 
of Cr gave the greatest improvement in structure in con- 
junction with maximum hardness. The effect of prolonged 
heating on 3 representative plain irons as well as on 3 Ni- 
Cr alloyed irons of the same base composition is shown and 
a marked difference is revealed in favor of the alloyed 
irons. See also Metals & Alloys, Vol. 3, Feb. 1932, page MA 31. 

WAT (3) 

Nickel Alloy Steel Castings. A. G. Zima. Steel Founder, Vol. 
2, Jan.-Feb. 1932, pages 6-17, 23. 

The excellent physical properties of Ni steel castings as 
shown by ordinary static tensile tests are enhanced by the 
remarkable dynamic properties, i.e., resistance to impact 
and fatigue stresses. The properties of various alloys, as Ni, 
Cr, Mn, Mo, V, their effects, welding practice, method of 
adding the alloying elements, heat treatment, importance of 
proper design of castings and the miscellaneous applications 
are explained and the most important numerical values for 
all alloys given. Ha (3) 


“Migra” Iron, A new Special Pig-Iron for High-Quality 
Castings. E. Prwowarsxy & A. Wirtz. Foundry Trade Journal, Vol. 
45, Oct. 22, 1931, pages 251, 252 and 254. 

Translation of an article from Die Giesserei (1931, No. 36). 
See Metals & Alloys, Vol. 3, Jan. 1932, page MAS. OWE (3) 

Chromium-Nickel Steel Sheet and Strip. Jron & Coal Trades 
Review, Vol. 124, Jan. 1, 1932, page 5. 

Brief data on the new specifications of the Air-Ministry 
of Great Britain for steels, D. T. D. 166, D. T. D. 171, D. T. D. 
176. Ha (3) 

Corrosion-Resisting Surface on New Composite Metal. 
Steel, Vol. 89, Aug. 20, 1931, pages 34-36. 

A substitute for the expensive high-Cr, high-Ni steel al- 
loys has been developed by the Industrial Welded’ Alloys, 
Inc. It is a composite metal, Plykrome, in which a corrosion- 
resisting steel is veneered and completely weld-bonded to a 
mild steel slab, and then rolled on a mill to form an in- 
tegral plate or sheet. The method of doing it and applica- 
tions are described. Ha (3) 


Growth of Cast Iron Under Tensile Stress. EvGene PIwowar- 
skY & Otto Bornuoren. Foundry Trade Journal, Vol. 45, Nov. 12, 
L931, page 306. 

An extended abstract of a paper on experiments which 
were carried out with a series of six different materials. See 
Metals & Alloys, Vol. 3, Feb. 1932, page MA31. OWE (3) 


Mechanical Properties of Malleable Iron on Various Sized 
Test-Bars, A. L. Norsury. Foundry Trade Journal, Vol. 45, Sept. 
17, 1931, pages 175-179, 182; Oct. 1, 1931, pages 205-208; 
Giesserei-Zeitung, Vol. 18, Nov. 1931, page 868. 

A paper presented to the Pan-European Foundry Congress 
containing an account of transverse, tensile, bend, and 
elongation tests carried out on round and oblong test pieces 
of various sizes of blackheart malleable and of whiteheart 
malleable after one, two, and three annealings and with in- 
creased Mn content. Photomicrographs of the %4-inch and 
l6-inch round bars from edge to centre are shown for each 
of the above types of malleable. The variations in mechan- 
ical properties with size of test bar are related to the mi- 
crostructure. In the case of blackheart, as the size of test 
bar increases, the transverse strength increases very con- 
Siderably while the deflection decreases. In the case of 
whiteheart, as the size of test bar increases, the transverse 
strength increases and later decreases, while the deflection 
progressively decreases. With increase in number of anneals 
the ductility of whiteheart progressively increases. The 
strength varies in a complicated manner, increasing on cer- 
tain sizes of test bar and decreasing on others. Increase in 
the Mn content of whiteheart from 0.08 to 0.56% has a re- 
markable effect in increasing the strength and ductility of 
all save the smallest bars. Round bars generally give better 
strength and ductility figures than oblong bars of similar 
size. The question of standard test bars is discussed. The 
article is accompanied by 15 photomicrographs, 25 diagrams, 
and 6 tables. Ha+Owrbk (3) 


Patina Steel. Engineering, Vol. 131, Feb. 6, 1931, page 191. 

Briefly describes properties of steel developed by Verein- 
igte Stahlwerke, A.-G., of Diisseldorf, Germany. It contains 
0.2-0.3% Cu and bears the trade name Patina steel. A figure 
is given comparing its loss in weight after immersion for 40 
days in HeSO, and in citric acid with the loss sustained bv 
ordinary steel. The loss in weight for Patina steel was 15% 
in HeSOqg and 12% in citric acid compared with 47% for 
ordinary steel. Its mechanical properties are the same as for 
ordinary steel provided the Cu content does not exceed 0.5%. 
It can be used successfully for riveting, welding, and gal- 
vanizing. Its exact composition is not given. LFM (3) 


Valves and Valwe Steels and their Heat Treatment. FE. I. 
Davis. Fuels & Furnaces, Vol. 9, Oct. 1931, pages 1135-1142. 

Above all, the construction of valves must possess 
strength and lightness; exhaust valves must have resistance 
to scaling, corrosion and burning, ability to withstand tem- 
peratures up to 1600° F. and repeated heatings and coolings 
without becoming soft or brittle. Intake valves are not sub- 
jected to the severe conditions of exhaust valves. Various 
grades of steel are discussed and the analyses of products 
of several companies are given. Formerly, they usually con- 
tained 0.5-0.7% C, 0.9-1.1% Cr. 1.0-1.5% W; today the W con- 
tent is as high as 16% and the steels usually have a rather 
complex composition. The heat treatment, hardening, 
quenching and drawing temperatures of several steels are 
indicated. Ha (3) 
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The Manufacture and Properties of Malleable Iron Cast- 
ings. Foundry Trade Journal, Vol. 45, Sept. 3, 1931, pages 143- 
144; Sept. 10, 1931, pages 160-161. 

A report of a symposium on malleable iron castings, or- 
ganized by the A.F.A. and A.S.T.M., which has been abstract- 
ed elsewhere in this journal. OWE (3) 


Some Physical Properties of High Speed Steel. J. V. Em- 
mons. Transactions American Society for Steel Treating, Vol. 19, Feb. 
1932, pages 289-332. 

Includes discussion. See Metals & Alloys, Vol. 3, Jan. 1932, 
page MA 3. WLC (3) 

Hardening and Tempering of Cast Iron. Results of Investi- 
gations and Recent Applications (Hirten und Anlassen von 
Gusseisen. Untersuchungsergebnisse und neuzeitliche An- 
wendung). R. Cuavy. Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 
6, 1931, page 867. 

The hardening of martensitic and austenitic cast iron has 
been developed, until recently, very successfully by special 
addition elements, particularly Ni. Several types of castings 
change their structure by hardening, namely hard castings 
with martensite-cementite structure and the following types 
of gray iron: (1) pearlitic castings and sorbitic castings; 
(2) martensitic castings; (3) gray iron with austenite- 
martensite structure; (4) gray iron with pure austenitic 
structure. Ha (3) 

18-8, New Facts and New Uses. Metal Progress, Vol. 20, Oct. 
1931, pages 43-47. 

Findings of several studies reported before the Boston 
Convention of A. 8S. S. T. are discussed briefly. Applications 
of the alloy to turbine blades, wire products and the effect 
of added elements are discussed. WLC (3) 

Bending Strength, Deflection and Graphite Precipitation. 
(Biegefestigkeit, Durchbiegung und Graphitausscheidung.) 
F. BrRiINCKMANN. Die Giesserei, Vol. 18, Dec. 18, 1931, pages 929- 
931. 

In order to classify cast-iron the measurement of the de- 
flection at a constant load below fracture is proposed; this 
“specific deflection” is shown to have a direct relation to 
the elasticity coefficient and to make possible a conclusion 
on the behavior of the material in the range of its practi- 
cally occurring stresses. In connection with the nature ol! 
graphite in the Fe also the tensile strength can be relate: 
to the specific deflection. The method is explained more it 
detail by the field diagram of Thum and the diagram ot! 
isoflexes of Meyersberg. Ha (3 

Specifications of Hardness for Machine-Casting. (Ueber 
Hirtevorschriften bei Maschinenguss.) F. BrinckmMann & A 
NEHMITZ. Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 27, 1931 
pages 889-892. 

An investigation of the tolerances laid down in the Rus 
sian specifications for machine-cast parts of machine too! 
showed that the differences due to different testing method 
were even greater than the tolerances permitted. The condi 
tions are discussed and it is proposed to abandon absolut: 
figures and permit a certain leeway from an average valu: 
determined by a large number of measurements. 7 refe! 
ences. Ha (3 

Physical Properties of Cast Iron Rolls (Festigkeitseigen 
schaften gusseiserner Walzen). E. SCHARFFENBERG. Stah! wun 
Eisen, Vol. 51, Oct. 8, 1931, pages 1249-1256. 

In testing cast iron, the test bars are seldom taken fro: 
the castings but are cast as special bars during the castin: 
of the article. It is obvious that the entirely different coo! 
ing conditions between a thin test bar and such a large 
mass as a rolling mill roll do not allow a proper judgmen 
of the physical properties of rolls. It, therefore, seems neces 
sary to determine the properties of rolls direct. The prope! 
ties of cast iron rolls are not uniform throughout due to th 
effect of the ferro-static pressure. The graphite and th 
structure is finer in the lower parts of the casting an 
therefore, the tensile strength and hardness are higher tha: 
in the upper parts. The results on physical tests of she 
rolls are tabulated. The graphite content of the top nec! 
was, in all cases, on the average, 0.69% higher than th: 
graphite content of the body. The variations of the physica 
properties are not clearly indicated by bending strength an: 
tensile strength but are better shown in the figures on hard 
ness. To the same extent, the variations of the propertie 
between the bottom neck and the body were studied and it 
is shown that the properties of the neck are superior t: 
the body. Physical tests at elevated temperatures were pe! 
formed to give some indications as to the behavior of th: 
rolls at the actual rolling temperatures. Im determining the 
hot tensile strength of a cast iron roll with passes, the 
tensile strength was practically constant up to 600° C., with 
a sharp decrease between 600° C. and 800° C. Other tests 
were made on necks and body of broken rolls. It is remarka- 
ble that the top neck has a much lower tensile strength 
than body and bottom neck and that the tensile strength 
decreases between 200° and 400° C. but then increases again 
to attain a maximum at 600° C. In testing the various sec- 
tions of the body, the tensile strength-temperature curves 
correspond to each other with a maximum at 500° C. Rela- 
tions have been established between physical properties and 
grain size of the rolls; the tensile strength increases with 
decreasing grain size. Tests on chilled iron rolls indicate 
that a definite relation exists between hardness of the chill 
and bending strength of the matrix; the bending strength 
decreases with increasing hardness of the chill. In determin- 
ing hardness and tensile strength of plain cast iron rolls, 
every type of roll shows a characteristic maximum value of 
hardness and tensile strength. A comparison of the tensile 
strength of cast iron rolls with that of test bars cast sepa- 
rately from the same heat, indicate that no relation exists 
between them. GN (3) 


The Properties of Stainless Steels and their Further Treat- 
ment (Die Eigenschaften der rostfreien Stihle und ihre 
Verarbeitung). P. Wiessner. Dinglers Polytechnisches Journal, Vol. 
346, Sept. 1931, pages 154-156. 

The writer confines himself to the technology of different 
corrosion resistant steels which are brought on the market 
by the Krupp Co., Essen. EF (3) 





CORROSION, EROSION, OXIDATION, PASSIVITY & PROTECTION 
OF METALS & ALLOYS (4) 


Lime and Ammonia Limit Corrosion. W. T. Ziecennain. Oil & 
Gas Journal, Vol. 29, June 5, 1930, pages 35, 333. 

By injecting a lime-oil slurry into the crude oil charging 
line to the pipe stills and ammonia gas into the vapor inlet 
on the towers, the Pure Oil Co., at its Smiths Bluff, Tex., 
refinery, has eliminated excess corrosion when topping 
Winkler County, West Texas, crude. The system does not 
call for a large investment, requires very little attention to 
operate and may be applied to a cracking operation as well 
as topping. Enough lime is injected to completely neutralize 
the acids formed in the oil during heating, but no trouble 
has been witnessed with excess lime showing up as basic 
sediment in the fuel oil. The only apparent effect of adding 
the lime in burning the resultant fuel residuum is that a 
fluffy deposit of calcium sulphide or calcium sulphate slowly 
collects on the upper side of the tubes in the convection sec- 
tion of the pipe stills and becomes sufficiently heavy in 10 
days to necessitate its removal. This is easily done with 
compressed air. VVK (4) 


The Corrosion of Light Alloys. Foundry Trade Journal, Vol. 
35, Nov. 19, 1931, pages 324, 326. 

A description of the methods which have been selected by 

Commission of the heads of different research laboratories, 
.cting in conjunction with the Bureau International de l’Alu- 
minum, for measuring the corrosion of light alloys of alu- 
minum. The necessity for stating the exact analysis of the 
tlloy, its state and any treatment it may have received, and 
the condition of its service is emphasized. The dimensions 
of test pieces to be used in all tests are described. Other 
details, such as dimensions of containers, temperatures 
if the tests, methods of suspending test plates and correct 
rnethods for cleaning the test pieces, are described. A modi- 
fied Mylius’ test is described, and salt spray and immersion 

sts are also dealt with. OWE (4) 


The First Report of the Corrosion Committee to the Iron 
« Steel Industrial Research Council. Jron & Stcel Institute, Ad- 
ince Copy, May 1931, 268 pages. Price 15 s. 
Section A—Introduction—describes object and scope of 
ork outlined. The object is to study the phenomena of cor- 
sion vf steel and to devise methods for reducing corro- 
yn. Reports are to be published from time to time through 
e Iron and Steel Institute. Section B—Critical Discussion 
the Replies to the Committee’s Questionnaire—discusses 
replies received from both makers and users. The con- 
nsus of opinion seemed to be that failuré of steel by cor- 
ion was generally due to lack of adequate protection 
ther than to defective material. A small amount of Cu 
is generally believed to increase corrosion resistance. 
tion C—Summary of the Papers and Other Information 
bmitted to the Committee—includes discussion of general 
owledge of corrosion, behavior of steels in specific condi- 
ns, and methods for determining resistance to corrosion. 
tion D—The Committee’s Field Tests—J. C. Hudson de- 
ibes in detail the field tests planned, and the work accom- 
shed. Careful observations and records are being made of 
steels tested from the time of manufacture to the com- 
tion of the tests. The variables include rolling practice, 
i methods of manufacture. For thesg field tests 4 main 
osure stations in Great Britain and 8 substations in vari- 
parts of the world to represent all conditions of tem- 
ature, humidity and air polution have been selected. The 
tions in England include mild industrial, very severe in- 
trial, and severe marine conditions and heavy rainfall 
1 possible salt air in the absence of any artificial polution. 
the substations 2 are in Lagos, Africa and offer marine 
1 dry inlband conditions respectively, one in Egypt and 
ther in Mesopotamia offer dry hot climatic conditions 
i the station in Singapore offers tropical marine atmos- 
ric conditions. The tests are divided into three parts (1) 
ild steel (0.2% C and 0.6% Mn) with and without Cu addi- 
n, (2) wrought iron and ingot iron, and (3) effect of pro- 
: of manufacture. Part 1 is now in progress and parts 2 
1 3 are in active preparation. Various protective coatings 
luding paint and galvanizing are included. Section E— 
oratory Corrosion Tests—the development of a laboratory 
pray test that indicates “liability to commence rusting” is 
scribed by U. R. Evans and 8S. C. Britton. This method of 
ting was tried out on a large scale by W. H. Hatfield and 
H. T. Shirley. Results of a laboratory spray test and ex- 
posure tests on the same materials are given by J. C. Hud- 
son, who found that there was fair agreement between the 
tests. Section F—Bibliography of Copper Steels—contains 
214 references dealing with the complete effects of Cu on 
iron and steel. JLG + WLC (4) 


Studies of Corrosion. (Etude de lta Corrosion.) L’Usine, 
Vol. 40, Dec. 31, 1931, pages 29-31. 

A general review of the theories of corrosion and the means 
to protect metals and alloys by surface treating, plating 
and coating. Ha (4) 


Corrosion of Non-Oxidizing Steels. (Corrosion des Aciers 
inoxydables.) L’Usine, Vol. 41, Jan. 8, 1932, page 31. 

The test results of rust-proof steels of the following types: 
18 Cr - 8 Ni; 10 Cr - 23 Ni, 13 Cr, pure Fe, are reproduced 
in diagrams which were made according to the specifications 
of the French Air Ministry. It was found that in order to 
obtain the highest corrosion resistance the surface must have 
& DOlish as fine as possible. Ha (4) 


Real Progress Being Made in Treatment of Water to Pre- 
vent Corrosion, Water Works & Sewerage, Vol. 78, Aug. 1931, 
pages 217-221. 

The corrosion of filtrdtion plants and the means which 
have been developed to prevent it by treating the water are 
reviewed and their efficacy is discussed. The list of refer- 
ences covers the entire historical development. Ha (4) 
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Thermocouple 


Tubes... 
All 


advantages 
combined in 
one material 





IMPACT—making them pre- 
ferable to porcelains. Ten- 
sile strength 60,000 Ibs. per 
square inch. 


WEAR, ABRASION —chief 
drawback to lead. ILLIUM’S 
Brinnell hardness, 170-200. 


HEAT—making them prefer- 
able to lead or molded plas- 
tics. Melting point 1300°C. 


ithstand qh CORROSIVE GASES— (par- 


ticularly oxides of nitrogen 
and sulfur) hence are better 
than tubes of steel or iron. So 
dense and chemically inert 
is ILLIUM that it’s used for 
oxygen bombs. 


MIXED CORROSIVES—in 
solution, acid or alkaline — 
from leakage or condensa- 
tion of moist gases — condi- 
tions frequently encoun- 
tered in plant scale operation. 
It is at this point of failure for 
many materials that ILLIUM 
shows to best advantage. 


ILLIUM Thermocouple tubes are available in 
all standard dimensions—or special sizes can be 
supplied to your specifications on short notice. 
Inexpensive either way. Furthermore, first cost 
is usually the last, as ILLIUM Thermocouples 
seldom, if ever, need be replaced. Sample lengths 
for testing sent on request. And may we quote 
on your requirements? 


*For complete information on ILLIUM and its 
applications in various corrosion resistant 
services, send for new illustrated bulletin. 
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Preliminary Report of the Copper Pipe Committee. (Voor- 
loopig Rapport Van De Koperen Buizen Commissie.) Water en 
Gas, Vol. 15, June 12, 1931, pages 113-117; June 26, 1931, 
pages 125-127. 

In 1927 the Society for Water Works Interests of the 
Netherlands appointed “The Copper Pipe Committee” which 
was instructed to answer the question: “Is the use of Cu 
pipe permissible for the distribution of drinking water?’ 
This committee was comprised of representatives of state 
and city water, sanitary, municipal, chemical, bacteriolog- 
ical and medical departments. The work reported by Thresh 
in England and the German Federal Sanitary Bureau is out- 
lined and the general conclusions drawn from these works 
tabulated. A survey was made to determine the amount of 
Cu normally absorbed by a human with different nutritive 
substances and was found to be of the order of 15-20 milli- 
grams in 24 hours. The conclusion drawn was that no effect 
detrimental to health need be feared if the amount of Cu dis- 
solved by water that remains in a Cu pipe for 16 hours is 
not greater than 3 mg./l. Tests of the same nature estab- 
lished a limit of ten gamma (one gamma equals 0.001 mg.) 
per liter for As in connection with the use of arsenical Cu 
as a water conductor. The Committee also investigated 
whether the occurrence of taste furnished a limiting value 
for the permissible quantity of dissolved Cu. Three types of 
%” pipe were used in the investigation: (1) electrolytic Cu 
(99.9%); (2) Cu containing a small amount of As (99.5% Cu, 
and 0.25-0.45% As); (3) tinned Cu pipe. Three types of 
waters were used in the tests: (1) dune water (2) river 
water (3) ground water; which were considered representa- 
tive of the ordinary types of water handled in commercial 
installations. Tests of the three compositions of pipe were 
carried out in identically the same way, the installations 
being made in various pumping stations. Each installation 
consisted of a slightly inclined 4” pipe made up of two pipes 
with a length of about 5 meters and provided with the neces- 
sary stop and drain cocks. The entire system was connected 
to the main supply pipe of the pumping station by a lead 
pipe tinned inside. In order to obtain representative condi- 
tions a continuous flow of water (50 1/hr.) was specified, 
the flow in each case being shut off 16 hours before the 
sample was withdrawn, giving a specimen which had been 
in contact with stagnant water for this period. The assump- 
tion that more Cu would be dissolved under stagnant than 
flow conditions was confirmed. Service difficulties with 
tinned Cu pipe result from: (1) substitution of Sn:Pb and 
other compositions instead of pure Sn, in which the removal 
of Pb by the action of water may have a more harmful 
effect than Cu; (2) the comparatively thin coating which is 
applied commercially. Preliminary tests were made under 
normal conditions over a period of a year, while a second 
group were tested in water heated to 80-90° C., the normal 
temperature in hot water circuits. A number of installations 
were made throughout the Netherlands and were tested peri- 
odically, each installation having a unit of electrolytic and 
one of arsenical Cu under test. Resin had been used by the 
manufacturers for bending the tubing and after a large 
amount of data had been collected, it was found that a film 
of resin remaining in the tubes had served as a’ protective 
coating. The film, however was subsequently removed by 
the flow of water exposing the Cu for attack. A third group 
of test sections were installed from which the resin had 
been removed and the results are comparable with the origi- 
nal tests. Waters which had remained in contact with the 
sections for long periods of time were used in the prepara- 
tion of various vegetables in order to note the behavior of 
foodstuffs with contaminated waters. No discoloration or 
taste resulted in any of the cooking experiments. The final 
results varied according to the types of water handled and 
only very general conclusions were drawn. The fact that 
some As was removed was evident, but in no case was it 
found to exceed the permissible limit (10 gamma). Pure food 
laws are cited which show that in cases as high as 700 mg. 
CuSO, per kg. are permitted. Arsenic contents of waters 
from the tests are not given, but it is stated that ‘“‘these are 
not included because the investigation showed in a satisfac- 
tory manner that in general there was no question of an 
approximation to the limit of permissibility.” Tests are still 
being carried on and the results will be published at a later 
date. Summary of conclusions: (1) no danger results from 
the use of Cu pipe if the Cu content does not exceed 8 
mg./l., and if the As content of the water is not higher than 
10 gamma/l; (2) a maximum contamination results after a 
few weeks of installation and thereafter tends to reach 
equilibrium and dissolve Cu at a very slow rate; (3) less Cu 
is dissolved in hot than in cold waters; (4) the quantities of 
As dissolved from As-bearing Cu pipe is considerably lower 
than the established limiting value and may be used without 
objection; (5) commercial wall thicknesses are sufficient to 
give long life; (6) the use of tinned Cu pipe is not to be rec- 
ommended pending completion of tests in progress; (7) no 
harmful effect on health or disagreeable taste were noted 
in cooking experiments conducted with contaminated water; 
(8) the use of Cu is considered permissible for both hot and 
cold water conductors from the various pumping stations at 
which the tests were conducted. GLC (4) 


Meial Surface Treatments. Electrical Review, Vol. 109, Oct. 
16, 1931, page 598. 

Brief description of the rust-proofing and paint-priming 
processes for iron and steel, Parkerizing and Bonderizing. 
The former consists of an immersion of parts in a solution 
made up of boiling water and “Parco” powder; the latter 
is a chemical priming process for changing the surface 
of iron or steel to a non-metallic coating which is an 
integral part of the metal. Ha (4) 


Seale Prevention in Closed Feedwater Heaters. J. ALsnerc. 
Railway Mechanical Enaineer, Vol. 105, Nov., 1931, pages 537-538. 

The prevention of scale in locomotive feedwater heaters 
which also prevents, to a great extent, the heat transfer 
through the pipes to the water can be secured by the use 
of anti-foaming compounds, especially tannin. This was 
added in the form of briquettes from powdered extracts. An 
emulsion of castor oil and tannin also seems to be useful, 
but the tests are not yet completed. Ha (4) 
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Corrosion from Flue Gases. Davip Brown .ie. ee & 
Boiler House Review, Vol. 45, Oct., 1931, pages 206-207. 

A continuation of the discussion begun in the Sept. 1931 
issue of some methods of preventing corrosion in boilers, 
air heaters, and economizers. In explaining the reasons for the 
trouble, the recommendation is made to feed economizers 
and boilers with warm inlet water to minimize the stress 
due to temperature differences. Another remedy would be 
the use of absolutely non-corrodible steels. High costs often 
prevent the use of this course. Reduction of the S content 
of the coal should also be attempted. Ha (4) 

The Constitution of Iron Seale. L. B. Preit. Rolling Mill Jour- 
nal, Vol. 5, Aug. 1931, pages 551-554, 557-558. 

The determination of the limiting composition of iron oxide 
in its different forms and phases is dealt with on the basis 
of the equilibrium diagram Fe-O-C between the percentages 
of 70 to 78% Fe; four phases are distinguished in this range: 
ferric oxide phase, the magnetic phase, FegQ,4, the ferrous 
phase, and the Fe and Fe oxide phase; each phase is dis- 
cussed separately with regard to conditions of temperature 
and solubility. See also Metals & Alloys, Vol. 2, Nov. 1931, page 
248. Ha, (4) 
Oem Sulfate to Combat Corrosion. Refiner, Dec. 1931, page 


The Dixon Creek Oil and Refining Company has a 3500 bbl. 
skimming plant near Kingsmill which operates on Gray 
County, Texas, crude oil containing so much hydrogen sul- 
phide that it gave constant trouble from corrosion of the 
steel vapor lines from the fractionating towers to the con- 
densers. Even the admiralty tubes of the condensers were 
affected, and output was being lessened. Caustic having 
proved ineffective, zinc hydroxide was tried. To a solution 
of 2% parts of caustic in 100 parts of water, 2% parts of 
zinc sulphate is added. The solution is pumped by a Westco 
turbine pump to a point in the vapor line near the tower 
and sprayed into the vapors. Zinc sulphide is formed and 
settles out in the rundown tanks. Approximately 2.35 lbs. of 
caustic and 4.74 lbs. of zinc sulphate are required to remove 
1 lb. of hydrogen sulphide. Such a quantity of the chemical 
is used that the test copper strip shows merely a faint pea- 
cock tinge. Instead of frequent or almost daily shut-downs, 
there were no shut-downs for corrosion repairs from May 10 
to Sept. 10, 1931, and no signs of continued corrosion. (4) 


Problems Involved in Corrosion and Metal Protection 
(Fragen der Korrosion und des Metalischutzes). B. SCHEIFEL: 
Korrosion und Metallschutz, Vol. 7, Aug. 1931, pages 216-217. 

Review of the papers dealing with corrosion problems and 
presented at the General Meeting of the Verein deutsche: 
Chemiker and the deutsche Bunsen Geselischaft fiir ange 
wandte physikalische Chemie, Vienna, May 1931. EF (4) 


The Resistance to Corrosion by Sea-Water of Cadmium 
Coatings on Iron and Light Metals. (Seewasserbestindigkei: 
galvanischen Ueberztige auf Eisen und Leichtmetalien.) 
E. K. O. Scumuipt. Zeitschrift fiir Flugtechnik wnd Motorluftschiffahr: 
Vol. 22, Mar. 14, 1931, pages 141-147. 

The investigation was undertaken in order to ascertai! 
the resistance to corrosion by sea-water of cadmium coat 
ings, deposited on iron and light metals, by the galvanizing 
process. The conclusion of these tests as regards light metals 
are the following: cadmium on Duralumin and Lautal shows 
in spite of some difficulties of applications encountered b 
plating, a very good protective capacity. This protective ca 
pacity is much higher than the one ascertained for rubbe: 
coatings. On the contrary, for Elektron, cadmium plating di 
not give satisfactory results. WHEB (4 


Oxidation of Some Copper Alloys (Die Oxydation einiger 
Kupferlegierungen). J. St. Dunn. Korrosion und Metalischutz, 
Vol. 7, Oct. 1931, page 250. 

Discussion on a paper presented before the Institute 
Metals, Zurich, Sept. 1931. EF (4 


Corrosion Research and Production of Brines for Refrig- 
eration Purposes (Korrosionsforschung und Kihlisolefabri- 
kation). J. Wsxsent. Zeitschrift fiir die gesamte Kalte-Industric, 
Vol. 38, Feb. 1931, pages 21-23. 

The author confines himself to a discussion on the alkaline 
chromate addition to refrigeration brines. EF (4) 


Corrosion Resistant Alloys of the Stainless Type in Use 
and Fabrication. T. H. Netson. Engineering, Vol. 131, June 19, 
1931, page 802; Metal Stampings, Vol. 4, June 1931, page 486. 

Paper read before the American Iron & Steel Institute, 
May 1931. See Metals & Alloys, Vol. 2, Nov. 1931, page 246. 

LFM-+JN (4) 

Zine in the Construction of Cups for Leclanche Cells. 
(Zink im Elementbecher.) E. Scurapver. Zeitschrift fiir Metall- 
kunde, Vol. 23, Nov. 1931, pages 301-305. 

The author has observed that Zn sheet will dissolve in 
dilute acids more rapidly upon one side than upon the other 
A rolling gpractice for preparing sheet Zn to be manufac- 
tured into cups is recommended. The effect of impurities and 
of amalgamation are discussed. The causes of corrosive at- 
tack—which is chiefly in pits—are partly elucidated. The 
author has been able largely to eliminate differences in cor- 
rosive attack on the 2 sides. RFM (4) 

Protection of Aluminum and Aluminum-Alloys Against 
Sea-Water (Schutz von Aluminium und Aluminiumlegier- 
ungen gegen Seewasser). E. K. O. Scuminpt. Korrosion und M etall- 
schutz, Yol. 7, July 1931, pages 153-158. 

The paper presented before the Reichsausschuss ftir Me- 
tallschutz, Kiel, 1930, summarizes the present state of corro- 
sion protection of Al and its alloys against sea water. The 
paper is particularly concerned with the improvement of the 
corrosion stability by (1) suitable alloying, (2) special heat 
treatment, (3) application of metallic and other coatings. 4) 


The Protection of Magnesium Alloys Against Corrosion. 
H. Sutton & L. F. Le Broco. American Metal Market, Vol. 38, Sept. 
25, 1931, pages 5, 9; Sept. 26, 1931, pages 5, 9, 10; Engineer, 
Vol. 152, Sept. 25, 1931, pages 330-331; Korrosion und etall- 
schutz, Vol. 7, Oct. 1931, pages 249-250. 

Paper presented at Institute of Metals meeting, Sept. 14, 
1931. See Metals & Alloys, Vol. 3, Jan. 1932, page m+n (4) 
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The Equilibrium Diagram of the Copper-rich Copper-Silver 
Alloys.. Cyrit Stantey Smite & W. Eart Linpiier (American 
Brass Co.). American Institute Mining & Metallurgical Engineers, 
Technical Publication No. 433, Sept. 1931, 16 pages. 

The liquidus was determined from cooling curves. The 
solidus and limit of solid solubility of Ag in Cu were de- 
termined by microscopic examination of heat treated al- 
loys. The solid solubility curve obtained was in good agree- 
ment with the curves recently published by Stockdale and 
by Ageew, Hansen and Sachs. Attempts to produce age 
hardening, which would, be expected to result from the 
change in solubility with temperature, were unsuccessful. 
Previous work on the Cu-rich portion of the diagram is 
critically reviewed. 22 references. JLG (5a) 


On the Detection of Sulphur in Steel Specimens by the 
Printing Method (Ueber den Nachweis des Schwefels in 
Stahischliffen durch das Abdruckverfahren). H. J. van Roven 
& E. AMMERMANN. Archiv fiir Eisenhiittenwesen, Vol. 4, Mar. 1931, 
pages 435-438; Stahl und Eisen, Vol. 51, Apr. 9, 1931, pages 462- 
463. 

The investigation was undertaken to check the results of 
M. Niessner (Archiv fiir Eisenhiittenwesen, Vol. 3, 1929, pages 
157-161). Niessner claimed to have proven that the yellow 
color of the sublimate print when subjected to Feigl’s 
iodine-acid reaction indicates the S. Since the authors are 
of the opinion that the method of Niessner does not prove 
the absence of P, they developed a new method which strict- 
ly indicates only the S present by a color which is inde- 
pendent of the amount of S in the steel. 2 solutions are 
necessary. Solution 1 contains in one liter, 25 g. cadmium 
acetate + 200 cc. 80% acetic acid; to this solution is added 
a solution of 50 cc. H2SO,4 (specific gravity 1.84) in 950 cc. 
H2O. Solution 2 contains 130 g. CuSO, + 880 cc. He2O + 120 ce. 
HeSOq (1.84). The specimen to be tested is pressed upon 
gelatine paper which has been treated with solution 1 for 
»-4*mins. Yellow cadmium acetate is precipitated and trans- 
formed to the dark brown to black CugS in solution 2 (2-3 
mins.). The prints are then washed and dried. P is not in- 
licated by this method. GN (5a) 


Austenite-Martensite Transformation and Theories of Steel 
Hardening. (Austenit-Martensit-Umwandlung und Stahi- 
.1irtungstheorie). S. Sternserc. Archiv fiir Eisenhiittenwesen, Vol. 
, Jan. 1932, pages 383-385. 
Report of the Uraler Institut ftir Metallforschung. 
“hrough dilatometric and metallographical investigation on 
steels, containing 0.7, 0.98 and 1.32% C, it was determined 
iat supercooled austenite is transformed at temperatures 
om 200 to 350° C., more or less gradually into martensite. 
‘tability of supercooled austenite (at constant temperature) 

creases rapidly with temperature drop and higher C con- 
nt. Independent of the rate of cooling, austenite is con- 
erted chiefly into martensite upon further cooling to room 
emperature. Transformation temperature drops with a rise 

C content. From magnetic measurements, less residual 
istenite was present in the hardened steels of heterogen- 

‘us structure, after rapid cooling than after slow cooling. 

n exception to this was in the ‘case of steel with 1.60% C, 

a homogeneous structure, in which more austenite was 
esent after slow cooling. Hanemann’s Phase Theory & 
immann & Scheil’s Tension Theory of steel hardening are 
scussed on basis of experimental results. Results are not 

accord with Hanemann’s Phase Theory. Tension forces 
> set up by martensite crystals in the surrounding aus- 
1ite. These forces in tension are not uniformly distributed; 
ey are greater in direction of crysta’lographical surfaces. 
rpendicular to these surfaces compression forces are pro- 
iced which arrest austenite transformation. In this way 
rigin of peculiar martensite needle structure may be ex- 
ained, all in accord with the Tension Theory of steel hard- 
1ing. GN + DTR (5a) 


Diliatometric Anomalies In Soft Carbon Steels. (ftude sur 
ces aciers ordinaires doux et extra-doux notamment au point 
de vue des anomalies dilatométriques.) J. Sricie. Congrés Inter- 
ational des Mines, de la Metallurgie et de la Géologie appliquée, Section 

> Métallurgie, 6th session, Liege, June 1930, pages 365-383; 

etallbérse, Vol. 20, Aug. 23, 1930, page 1885. 

The position of Arg and Acg and the spread between the 

points was studied dilatometrically on low carbon stéels, 
\rmeo, wrought iron, etc. in a number of cases after de- 
carburization by heating in hydrogen. The data are shown 
n 28 figures. The results are explainable on the basis of the 
ffect of phosphorus and other impurities on the position of 
the a-y transformation, Deformation at high temperatures 
also seems to have an effect. See also Metals & Alloys, Vol. 1, 
Dec. 1930, page 907. HWG + WHB (5a) 


Plane Polarized Light in the Microscopic Investigation of 
Ores and Metals. Freretcu Fitz Osporne. Canadian Mining and 
Metallurgical Bulletin No. 237, Jan. 1932, pages 1-13. 

A general discussion. AHE (5a) 


Microstructure of Pig and Cast Iron. (Geftige-Ausbildung 
von Roh-und Gusseisen.) H. Pinst. Giesserei-Zeitung, Vol. 27, 
Aug. 15, 1930, pages 436-447. 

A series of 133 photomicrographs showing the various 


Structures of P, graphite, combined C and slag in pig Fe 
and cast Fe. (ba 


Dilatometric Analysis and the Quality of Metallurgical 
Products (L’analyse dilatométrique et la qualité des produits 
métallurgiques). Pierre Curvenarp. Revue de Métallurgie, Vol. 28, 
Oct. 1931, pages 565-569. 

Basic principles and the results obtained with dilatometric 
analysis are described. All physico-chemical transforma- 
tions, many structural changes and modifications due to 
recrystallization, disappearance of the internal stresses are 
sharply shown on dilatometric curves. Whatever might be 
their intensity, rapidity or slowness, they can be ascertained 
with certainty and subjected to quantitative study by simple 
and convenient technique. JIDG (5a) 
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to fit advertising space. Specimen was photographed unmasked, ote 
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The Truth About 
Your Metal Samples 


The Lerrz Micro-MeratiocrarH gives you an absolutely accu- 
rate micro and photographic analysis of your product. Every 
detail of composition and formation is clearly revealed, without 
distortion. You can fully rely on the results. 


This precision instrument is operated quickly and easily. Its 
scientific construction guarantees immunity against external 
vibrations in the laboratory. It provides absolute flatness of 
field over the entire photographic plate (including size 8” x 10”). 
And its equipment includes the greatest available assortment 
of objectives and eyepieces, to meet all requirements. 


The Lerrz Micro-Metatiocrarn is accepted as the final au- 
thority in metal analysis. An outstanding reason for this ac- 
ceptance is the fact that it bears the name of the world’s 
foremost maker of precision optical instruments—a name that 
has earned the confidence and favor of scientists everywhere. 


Write for Catalog No. 1057 (93) 


Our Technical Bureau is at your service, and will gladly offer 
assistance in solving your problems. 


E. LEITZ Ine... 60 East 10th St., New York 


LEITZ MICRO- 
METALLOGRAPH 











METALS & ALLOYS 
May, 1932—Page MA 121 








On the Equilibrium Diagram eof the Fe-Fe;,C-FeS System. 
Tomo-o Sato. Tetsu to Hagane, Vol. 17, Nov. 1931, pages 1126- 
1149. 

By utilizing thermal and microscopic analyses the equili- 
brium diagram of the Fe-FesC-FeS system was thoroughly 
investigated. Electrolytic iron, pure white pig iron and pure 
FeS were melted together in a Tammann furnace, under a 
cover of fused glass in which NazCOs added in a proportion 
of 6:1 to protect the oxidation of the melt. 75 alloys, 
0-62.1% FegC and 0-89.0% FeS, thus prepared were subjected 
to the thermal analysis. Fig. 1 shows the projectional dia- 
gram of this whole system, to which 3 binary equilibrium 
diagrams are attached. In this system, there exist two liquid 
phases, m,; and me, in a certain composition range, which is 
evidently proved by two layers in the solidified mass. The 
under layer, m,, consists of the phase rich in Fe and FesC, 
while upper layer, mg, of that rich in FeS. By a monotectic 
reaction, m; = mez + y, these 2 liquid phases change their 
mutual solubility, and then a monotecto-eutectic reaction, 
m, <2 me + y + FesC, at 1,103° take place. At last, by a 
ternary eutectic reaction, m <= y + FeS + FesC, at 968° the 
solidification finishes in cooling. The A4, As, Av, and A, crit- 
ical points of iron are almost unaffected by addition of §S, 
showing that the S is only very slightly soluble in the solid 


~ 














iron, The binary equilibrium diagram of Fe-FeS system 
obtained by the present investigation agrees with those of 
the former investigators; the A4, As, and Ag critical points 
of the alloys were determined experimentally in the present 
investigation. From the experimental results the isothermal 
diagrams, section diagrams and projection diagram of the 
space model of this ternary system were constructed. A 
qualitative binary diagram of FesC-FeS system was deduced 
from the diagrams of the ternary system. TS (5a) 

Recent Results on the Migration Phenomena in Crystal- 
lized Solid Bodies. (Neuere Ergebnisse tiber Wanderungsvor- 
gziinge in kristallisierten Festkiérpern.) A. SMEKAL. Zeitschrift 
fiir physikalische Chemie, Bodenstein Festband, 1931, pages 442- 
452. 

The theoretical discussion takes the following steps: Tem- 
perature laws and transference ratios of solid ion conduc- 
tors. Permanent conductivity and “true conductivity.” Prob- 
lem of “best conducting” group of matter. Foreign diffusion 
and loose structure of true crystals. EF (5a) 

Melting Diagrams of the Systems Zirconium-Dioxide— 
Beryllium oxide. (Schmelzdiagramme des Systems Zirkon- 
dioxyd—Berylliumoxyd.) O. Rurr, F. Evert & H. V. WarRTENBERG. 
Zeitschrift anorganische und allgemeine Chemie, Vol. 196, Mar. 5, 
1931, pages 335-336. 

Tests employing X-ray methods were made whereby a 
compound ZrCaOs; with a melting temperature of 2350°C. 
could be determined with certainty. Ha (5a) 

A Thermodynamic Study of the Iron-Carbon System in the 
Solid and Liquid States I, II. Yar, Cuu-Puay. Transactions Faraday 
Society, Vol. 27, Dec. 1931, pages 777-790, 790-797. 

The application of the thermodynamic laws of the de- 
pression of the freezing point to the iron carbon system in- 
dicates that the heat of fusion of y iron is 66.4 cal./g. and 
heat of transition of y —»§ iron is 2.2 cal./g. and of a- 
y change is 5.5 + 0.2 cal./g. 

The heat of solution of Fes C in austenite is about 5700 
cal./mol. The solute in austenite is carbon at temperatures 
above 1020° C and below it is FesC. Considerable discussion 
on the interpretation of results obtained by thermodynamic 
methods is given. PRK (5a) 

A New Mono-Metallic Disturbance with Ccmpensation Ef- 
fect by Thermal Anistropy (Eine neue monometallische 
Unruhe mit Kompensationswirkung durch thermische Anis- 
tropie). R. StrauMANN. Zeitschrift fiir Instrumentenkunde, Vol. 51, 
July 1931, pages 379-380. 

Refers to a lecture delivered at the Meeting of the Gesell- 
schaft ftir Zeitmesskunde und Uhrentechnik. Kassel. The 
compensation effect of the new disturbance is accomplished 
by rolling the material in a certain direction, resulting in 
the phenomenon of thermal anisotropy, i.e., the materials 
show materially different coefficients of thermal expansion 
towards different directions. The following materials are 
considered: elinvar, single crystals of metals, Zn-Cu alloys 
with 3-5% Cu and Zn-Cd alloys containing 20% Cd. Related 
problems, such as degree of rolling, heat treatment, aging 
phenomena, X-ray structure are briefly dealt with. EF (5a) 
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Centribution to the Binary Systems of Aluminum and Cad- 
mium, Lead and Bismuth. (Zur Kenntnis der Zweistofisys- 
teme des Aluminiums mit Cadmium, Blei und Wismuth.) M. 
Hansen & B. BLUMENTHAL. Metallwirtschaft, Vol. 10, Dec. 4, 1931, 
pages 925-927. 

Contains 8 references. Slight solubility of Cd, Pb and Bi 
in liquid Al was proved by determination of cooling curves 
with Pt-Pt Rh thermocouple. The Al used was 99.91% pure. 
The maximum reduction in melting point produced by Cd 
was 11° at 5% Cd, by Pb 1.5° and by Bi 3.5° C. Al was practi- 
cally insoluble in molten Cd, Pb and Bi. The solubility of 
Cd in solid Al is less than 0.97% at 550° C. and decreases 
at lower temperature, The hardness of Al-Cd alloys can be 
increased about 40% by heat treatment. CEM (5a) 

Pure Tin has no Allotropy. Correspondence from K. 
Honpa, Sendai, Japan. Metal Progress, Vol. 20, Nov. 1931, page 89. 

The writer reports work on Cd-Sn equilibrium showing 
no transformation in pure Sn. WLC (5a) 

Properties of Atomic Hydrogen. Ill. Mercury Hydrides. 
(Zur Kenntnis des Verhaltens von atomarem Wasserstoff. 
iil. Zur Kenntnis des Quecksilber-hydrids.) A. Kiemenc & F. 
Patat. Zeitschrift fiir physikalische Chemie, Sec. A, Vol, 158, Dec. 
1931, pages 65-77. 

The reactions in the system He-Ho occurring under the 
influence of the resonance radiation are due to the atomic 
hydrogen. EF (5a) 

Remarks on Drawing Equilibrium Diagrams. (Remarques 
sur le trace des diagrammes dequilibre.) L. GrRENeET. Aciers 
Speciaux Metaux et Alliages, Vol. 6, Jan. 1931, pages 2-10; July 
1931, pages 319-332. 

This thesis in two articles is a critical review of methods 
for obtaining equilibrium diagrams. The author advocates 
the use of thermodynamics along with the observed facts 
when the equilibrium diagram of a system is to be finally 
drawn. Based on his theoretical consideration, the autho: 
advances the statement that all the existing equilibrium 
diagrams may have to be radically changed in order to in- 
clude all the thermodynamical factors of the system. 

GTM (5a) 

The Ternary System Iron-Chromium-Nickel. (Das Drei- 
stoffi-system Eisen-Chrom-Nickel.) W. Jeitincuaus. Stahl und 
Eisen, Vol. 51, May 21, 1931, pages 651-652. 

A review of the recent work on the equilibrium diagram 
of the system Fe-Cr-Ni, as carried out at the Kaiser Wil 
helm Institut fiir Eisenforschung in Diisseldorf. Ha (5a 

The Constitution of Austenite and of The Solid Solution o 
Carbon in § Iron and of the Liquid Solution in Equilibriu: 
with these, Examined Thermodynamically. F. H. Jerre: 
Transactions Faraday Society, Vol. 27, Dec. 1931, pages 751-755. 

Austenite is a solid solution of monatomic carbon in § ir 
and not of FesgC in iron. The liquid phases in equilibriu 
with the solid solutions of § iron and of austenite consi: 
of monatomic carbon molecules in monatomic iron moleculs 
The solid solution derived from § iron is monatomic mol 
cules of carbon in monatomic molecules of § iron. PRK (5 

The Formation and External Form of Segregates fro: 
Metallic Solid Solutions, (Ueber die Entstehung und Ausbild 
ungsform von Segregation in metallischen Mischkristallen 
H. Hanemann & O. Scuro6ver. Zeitschrift fiir Metallkunde, Vol. 
Oct. 1931, pages 269-273, 297-300. 

It is assumed that the formation of segregates (precl} 
tates) from super-saturated solid solutions is a result of 
diffusion of atoms in columns along preferred crystal] 
directions characterized by close packing of atoms and ma» 
mum separation from similar columns, and by the presen: 
of only one type of atom in the diffusing column. This ty} 
of diffusion is called “perfusion.” If diffusion cannot ta 
place in this, way (as in solid solutions of the substitutior 
type) the segregation is very slow and leads to the forn 
tion of a fine structum, as in duralumin, rather than a gr: 
structure, as in the steels and brasses. The external fo 
taken by the segregate is determined by the crystallograp! 
directions selected for perfusion. The growth direction 
the segregate is most probably half-way between two su: 
perfusion directions. It is stated that ferrite segregates froin 
austenite (in the Fe-C system) upon both the octahedral and 
cube planes in the austenite, and that the q-phase segregat«s 
from the @-phase in the Cu-Zn system upon the octahedra! 
planes in the 8-phase, phenomena which may be understood 
upon the theory elucidated. The geometry of the traces of 
segregate needles or plates upon a surface of polish is dis- 
cussed. RFM (5a) 

Effect of Heat Treatment upon Ferrite Banding in Stec!. 
W. E. Harvey & Brapitey Stoventon. Fuels & Furnaces, Vol. 9, Oct. 
1931, pages 1151-1152, 1162. , 

Paper read before the American Society for Steel Treating, 
Sept. 1931. See Metals & Alloys, Vol. 3, Jan. 1932, page MA 14. 

MS (5a) 

The Equilibrium Diagram of Copper-Gold Alloys. (Das 
Zustandsdiagramm der Kupfer-Gold-Legierungen.) G. Gruet, 
G. Scnénmann, F. Vaurer & W. Weser. Zeitschrift fiir anorganische 
und allgemeine Chemie, Vol. 201, No. 1, 1931, pages 41-47. 

Copper-gold alloys crystallize from their melts in a con- 
tinuous series of solid solutions which show at 59.5 atomic 
% a minimum of the solidification temperature at 884° C. 
The electric resistance and the thermal expansion of the 
alloys was measured from room temperature to 460° C., and 
the conversion points determined. In the 8-solid solutions the 
ordered distribution of the crystal CugAu was found, in the 
y-solid solution the crystal CuAu. The compound AusgCu 
does not exist in the temperature range investigated. The 
course of the temperature-resistance curves permitted the 
conclusion that if heating the alloys the transformation oc- 
curs in 2 stages; the temperature limits for both stages were 
determined. Metallographic and micrographic investigation 
of the alloys confirm the results shown by the equilibrium 
diagram. Ha (5a) 

Automatic Polishing of Metal Specimens, R. G. GuTHrit & 
J. A. Comstocx. Metal Progress, Vol. 20, Dec. 1931, pages 59-63. 

The authors discuss the progress in preparation of metal- 
lographic specimens and emphasize its importance in the 
production of fine micrographs. The automatic equipment in 
use in their laboratories is described. Uniform surfaces free 
from scratches or torn out inclusions are produced by auto- 
matic polishing. WLC (5a) 


































B&L Announces... V he Large 
Littrow l ype Spectrograph 








The new B & L Quartz Spectrograph, Littrow Type. Note the compactness and rigid construction. Length over all 8’ 10” 
A completely replaceable set of optical parts, made of flint glass of refractive index 1.625, is offered for those whose work 
involves much use of the long wave-length portion of the spectrum. 


HE announcement of the new B & L Spectro- resolution, great linear dispersion and fine optical 
aph is of interest to every metallurgist. This performance of this Spectrograph by which the 
strument permits effective, accurate spectral an- most complex spectra are effectively resolved and 
ysis of alloy steels, tungsten carbide alloys, stel- dispersed. Plates show exceptional definition and 
| -e and all other materials yielding spectra in which complete freedom from fog and reflection. 
tre lines are crowded. This is due to the high The laboratory with this new instrument is 


equipped to handle any spectro-analytical prob- 
lem that may arise. 

Careful designing has made the operation of this 
new instrument easy and rapid. All adjustments 
that must be made in use can be made by the 
operator from his position at the plate holder end. 
The permanently aligned, rigidly mounted illum- 
inating system. is likewise a timesaver. 

Routine analysis and control work, both qual- 
itative and quantitative, is made easier, more 
economical and decidedly more valuable and 
effective by this new B & L Quartz Spectrograph. 

Research men, control men, production men and 
plant executives will find the full information on 
this remarkable new instrument of vital interest. 





seeceeeseueesseses SEND THE COUPON caeeeeeeacacacaancs 








Ease and convenience of operation distinguish this new instrument. BAUSCH & LOMB OPTICAL CO 

Th kes all adj hat must be made i -_ vehens | weve tr 
~ Pquickly and easily Hom this convedient position. 634 ST. PAUL ST. ROCHESTER, NEW YORK 

Send me at once complete information on the new 
ENGINEERING SCHOOLS Littrow Model B & L Quartz Spectrograph. 

This instrument is an excellent medium for research ervey 2 Ltae ® Meee dead 5 poke 

work, for, instruction in the principles of spectrum ae " 

analysis and for practical work in qualitative and quan- PS I ey Par TES eee 

titative analysis of all metals and alloys. Send the DETECT an oreaennneneemnnoem 

coupon for full descriptive information. City. --oo-+e0-- State. 
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A Study of Crystailization at Pressures up to 20,000 Atmos- 
pheres. (Kristallisationsversuche bei Drucken bis zu 20,000 
Atmosphiren.) G. Wetter. Zeitschrift fiir Metallkunde, Vol. 23, 
Sept. 1931, pages 255-260. 

Includes discussion, Since defects chiefly in the nature of 
voids are usually in metal castings, diminishing the physical 
properties, Welter points out that freezing metal melts un- 
der pressure should effect an improvement. 5 Al alloys, 
designated “German alloy,” “American alloy,” “Silumin, un- 
modified,” “Cetal,” “Lautal,” were frozen at pressures from 
1 to 20,000 atmospheres, the physical properties determined 
and the metallographic structure studied. In every case the 
ingot frozen at pressures from 12,000-20,000 atmosphere 
showed a density greater than that frozen at 1 atmosphere. 
The high pressure also caused a grain refinement quite 
separate from any cooling effect. “Silumin” (Al-Si with 13% 
Si) frozen at high pressures showed a change in metallo- 
graphic constitution, suggesting that the effect of pressure 
was to displace the eutectic normally at 12% Si and at 
575° C. to higher Si concentrations and higher temperatures. 
The alloys frozen under high pressure show tensile 
strengths, elongations, and Brinell hardness often consider- 
ably higher than those frozen at 1 atmosphere, thus, Lautal 
frozen between 12,000 and 20,000 atmosphere has a tensile 
strength (average) of 34,000 lbs./in.2, an clongation (aver- 
age) of 15%, and a Brinell hardness (average) of 73, where- 
as similar values for the alloy frozen at 1 atmosphere’ were 
found to be 19,000 lbs./in.2, 2.1%, and 49. In discussion G. 
Tammann points out that the displacement of the eutectic 
in the Al-Si system is not surprising, since the melting point 
of Al is increased by increased pressure and that of Si de- 
creased necessitating a horizontal shift in the eutectic com- 
position; and that the change in grain size must be ascribed 
to an effect of pressure upon the nuclei formation and crys- 
tallization velocity. RFM (5a) 


Concerning the Art oi Metallography. Francis F. Lucas. Heat 
Treating & Forging, Vol. 17, July 1931, pages 668-671; Aug. 1931, 
pages 783-784, 813-814, 817. 

The article describes the types and the function of instru- 
ments used and the results which may be obtained. The opti- 
cal systems of the Abbe apertometer, microscope and testing 
objectives, the Zeiss-Martens metallurgical outfit, the meth- 
ods of etching, taking of micrographs and “reading” of pic- 
tures are thoroughly explained. 8 references. See also Metals 
& Alloys, Vol. 2, Oct. 1931, page 209. Ha (5a) 


The System Silwer-Copper-Oxygen: the Quasi-binary Sec- 
tion Silver-Copper Oxide. (Aus dem System Silber-Kupfer- 
Sauerstoff: der quasibiniire Schnitt Silber-Kupfer-oxydul.) 
J. A. A. Leroux & K. W. Fréuticn. Zeitschrift fiir Metalikunde, Vol. 
23, Sept. 1931, pages 250-254. 

The results of thermal analytical and micrographical 
studies of the quasi-binary system Ag-Cue2O are given. The 
system is monotectic eutectiferous. The melting point of 
Cuz0 (approx. 1235° C.) is depressed to 1134° C. by 7% Ag, 
at which temperature and composition 2 liquid phases re- 
sult extending to approximately 82%. The eutectic compo- 
sition is 98% Ag and the eutectic temperature 941° C., the 
melting point of pure Ag 963° C, CuzO dissolves 2.7% Ag in 
solid solution at 1134° C., the solubility decreasing with de- 
creasing temperature; the solid solubility of Cu2O in Ag is 
approximately 0.3% at 941° C. Cupric oxide could not be de- 
tected as a constituent, contrary to the findings of Vogel and 
Pocher, though in CugO-rich melts Cu as a Cu-Ag eutectic 
was detected. Tentative explanations for these facts are 
advanced. RFM (5a) 

Micro-Analytical Methods. M. E. Lone & G. W. Leeper. Chemi- 
., Engineering & Mining Review, Vol. 24, Dec. 5, 1931, pages 99- 
101. 

A brief review of macro and micro- analysis methods. 

WHB (5a) 

The Alloys ef Iron and Manganese. VY. N. Krivozsox. Heat 
Treating & Forging, Vol. 16, Dec. 1930, pages 1538-1540. 

A report on the heat treatment and metallography of the 
alloys of the 2 metals. The microstructure is discussed in 6 
groups: Mn content from 0 to 1.4%; from 1.4 to 2%; from 2 
to 16%; from 16 to 30%; from 30 to 60%; from 60 to 100%. 
The behavior of each group is described and microphoto- 
graphs of 12 specimens containing from 1.9 to 75% Mn are 
reproduced. Ha (5a) 


Effect of Normalizing on the Grain Structure and Physical 
Properties of Automobile Sheet Steel, Wriu1am F. McGarrity & 
H. V. Anverson (Lehigh University). American Society for Steel 
Treating, Preprint No. 31, 1931, 14 pages. 

Paper read and discussed before the Boston Convention of 
the Society in Sept. 1931. The authors report a study of 
normalizing commercial automobile sheets at various tem- 
peratures from 1400° to 1880° F. X-ray diffraction methods 
and microstructural examination were correlated with Erich- 
sen tests for workability. The effect of heating time on grain 
size is discussed. Temperature of 1700°-1750° F. was found 
to give the best structure and Erichsen values. See also 
Metals & Alloys, Vol. 3, Feb. 1932, page MA 41. WLC (5a) 


On the Fermation of Acicular Ferrite in Tungsten Steels. 
TakKeytrO Muraxamt & Sunvuzo Taxepa. Technology Reports of the 
Tohoku Imperial University, Vol. 10, Dec. 1931, pages 267-294. 

By dilatometric measurement during cooling under vari- 
ous conditions, the critical points of tungsten steels were 
determined, and the effects of the change of composition, the 
maximum heating temperature and the rate of cooling on 
the critical points were thoroughly investigated. From the 
microscopic investigation, it was confirmed that acicular 
ferrite separates at a lowered critical point below 500° C., 
resulting in the characteristic acicular structure. As the 
cooling rate increases, the acicular structure gradually re- 
sembles martensite, which is formed by quenching, but no 
distinct boundary can be drawn between the two, the transi- 
tion being continuous. The change of hardness or electric 
resistance with the cooling rate is also continuous. From 
these results the mechanism of the formation of acicular 
ferrite in tungsten steels were satisfactorily explained by 
Tammann’s theory, assuming the crystallization curve for 
the respective phases, i.e., ferrite, carbide and eae i ) 
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Differential Thermal Analysis of Irom Alloys. (Thermische 
Differentialanalyse von Eisenlegierungen.) E. SéuncHEN & H. 
Nipper. Stahi und Eisen, Vol. 61, Dec. 31, 1931, pages 1618-1628. 

Report from the Foundry Institute of the Technische 
Hochschule Aachen. The paper briefly describes first a new 
simple apparatus for taking thermal differential curves and 
then reports the results of investigations which were car- 
ried on on alloys of Fe-Ni, Fe-Si - P - C and Fe - Si - Ni- C. 
In the system Fe-Ni the data on the course of the y-trans- 
formation and on the range and nature of the heterogeneous 
field (a—>»y-phase) are still very contradictory, but the au- 
thors’ results show, in accordance with those of former in- 
vestigations by T. Kasé, K. Honda & 8S. Miura, P. Chevenard, 
and A. Merz, that the A’’’ transformation gradually de- 
creases with increasing content of nickel. The results by F. 
Osmond, and D. Hanson & H. E. Hanson who found a dis- 
integration of the y- phase corresponding to a eutectoid 
transformation between 300°-400° C are not substantiated. 
The heterogeneous structures which are observed between 
5- 35% Ni represent an instable state. In the Fe- Si- P- C 
melts it was found in accordance with former investigations 
by F. Wiist, H. J. Coe, and R. Vogel that the temperature of 
the pearlitic transformation is not essentially affected by 
phosphorus. This temperature is increased by 1% P by 25° C. 
No further increase of the pearlitic temperature is observed 
with higher contents of P and in the presence of Si. In the 
system Fe- Ni- Si- C melts with 1% and 2% Si and with 
either 1.75% or 3.5% Ni were investigated. The A’ transfor- 
mation increases with increasing content of Si, but so that 
the A’ curve for the higher Ni content is running parallel 
below that of the lower Ni content. 14 references. GN (5a) 


Two Examples of Ternary Systems of Iron with Closed 
y-Field (Zwei Beispiele von Dreistofisystemen des Eisens 
mit geschlossenem y-Raum). F. Wever & A. Hernzer. Mitteil. 
ungen Kaiser Wilhelm Yustitut fiir oP gS Vol. 13, No. 16, 
Report 186, 1931, pages 193-197; Stahi und Eisen, Vol. 51, Oct. 
1, 1931, pages 1237-1238. ; 

The simultaneous effect of 2 alloying elements, the binary 
system of which with iron shows a closed y-field, upon the 
polymorphic transformations of the ternary systems Fe-Ai- 
Si and Fe-Cr-Mo was studied. The experimental melts of the 
Fe-Al-Si system, each weighing 50 g., were composed of 
electrolytic Fe, pure Al and 93% ferro-silicon. Of the melts 
given in the table below, time-temperature curves wer: 
taken with a special apparatus devised by the institute. 


Analysis Transformations 

Melt No. Al% Si% Ag °C Ag °C 
1 0.19 0.58 1351 952 
2 0.31 0.93 1300 1014 
4 0.43 BE RL acne a VS ae geo 
5 0.50 1S" SR eae ee ee ee 
18 0.49 +) rae eee 
6 0.16 0.25 1385 905 
§ 0.44 0.53 1326 976 
s 0.71 0.65 1270 1048 
9 0.78 * | VES See rade 2 <b S97 eee eee 
10 0.91 ° . ere re ere ee 
19 0.90 |) Rs a ae ae ee se 
li 0.44 0.19 1350 935 
12 0.48 0.13 1347 948 
13 0.64 0.23 1275 1030 
14 0.74 0.24 1303 1000 
15 0.93 0.36 -+ RE ee ere 
16 0.99 Gee Sk eles Wl k Bis 
17 1.1 | TRS el Saaremaa es ae 


tered y-solid solutions is closed by a ruled surface 

straight line isotherms which connect the boundary curv 
of the 2 binary systems. The simultaneous effect of the 2 e 
ments is a strictly additive one and can be calculated | 
means of a simple linear equation. The diagram is show 
The melts for the system Fe-Cr-Mo were made of electro 
lytic Fe, Cr containing 99.2% Cr, 0.01% C and pure Mo 
powder and investigated by the same method as the Fe-A\i- 
Si melts. The results are as follows: 


rs: Beet 


Analysis Transformations 
Melt No. % Cr Yo Mo Ag °C Ag °C 
1 0.94 1.31 1329 928 
2 1.16 1.72 1292 948 
3 1.33 2.40 1221 977 
4 1.62 2.39 1178 983 
5 1.67 3.04 Fan's 4 
6 1.94 3.47 of as pe 
7 1.11 0.47 1372 896 
\ 1.55 0.97 1351 898 
9 2.07 1.40 1322 886 
10 2.67 1.71 1276 904 
11 3.44 2.17 1205 948 
12 4.43 2.32 so a ‘fs 
13 4.94 2.63 i ot 
14 2.63 0.57 1353 870 
15 3.39 0.79 1327 852 
16 4.25 1.16 1300 851 
17 6.71 1.47 1243 870 
18 7.37 1.53 se ef ee, 
9 8.08 84 


1 1. se © © fe 
The equilibrium field of the yt Fe-Cr-Mo-y-solid solu- 
tions is shown. In both of the binary systems FeCr and 
Fe-Mo the decerase of the A, transformation is more 
pronounced than the corresponding increase of Ags. The 
vertex curve of the y-field, therefore, ascends on the Fe-Cr 
side from 925° C. at 14% Cr to 1125” C. at 2.5% Mo on the 
Fe-Mo side, The boundary face of the equilibrium space of 
the y-field is bent and, therefore, the isotherms are also 
bent so that a simple calculation of the simultaneous effect 
of the 2 elements is not possible. GN (5a) 

Problems in the Foundry. Metallography and Foundry- 
(Probleme im Giessereiwesen. Metallographie und Giesserel.) 
A. Portevin. Giesserei mit Giesserei-Zeitung, Vol. 18, Dec. 4, 1931, 
pages 921-922. 

The problems still to be investigated in the production of 
good castings are reviewed; although metallography has 
aided in producing a chemically and physically uniform m@- 
terial other factors such as segregation, pipes, mie! etc., 
remain to be studied. a (5a) 
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Structure & X-Ray Analysis (5b) 


An X-Ray Study of the Alloys of Silver with Bismuth, An- 
timeny and Arsenic. Part II. S. J. Bropertck & W. F. Enret. 
Journal of Physical Chemistry, Vol. 35, Nov. 1931, pages 3322-3329. 

X-ray examination of the Ag-As system supports the ther- 
mal diagram of Heike and Leroux in the main. The solu- 
bility of As in Ag is approximately 5%, the lattice parameter 
of the metal being increased from 4.076 A.U. to 4.080 A.U. 
for the saturated phase. The solubility of Ag in solid As is 
practically nil. A 8 phase, containing approximately 7.5% 
As, appears at higher temperatures, the structure being 
hexagonal close-packed with an axial ratio of 1.633. The 
side of the elementary parallelopiped is 2.891 A.U. and the 
height 4.722 A.U. A discussion of the relationship between 
the Ag-As, Ag-Sb, and Ag-Bi systems follows. The article 
is accompanied by 5 tables and 2 diagrams. OWE (5b) 

On the Molecular Sphere of Action of Metals. (Ueber die 
molekulare Wirkungssphiire der Metalle.) C. Benepicks. Zeit- 
Se rte ag physikalische Chemie, Bodenstein Festband, 1931, pages 
379-384. 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 8. EF (5b) 

An X-Ray Investigation of the Tin-Antimony Alloys. E. G. 
BowEN & W. Morris Jones. London, Edinburgh, Dublin Philosophical 
Vagazine & Journal of Science, Series 7, Vol. 12, Aug. 1931, pages 
141-462. 

A study of the crystal structure was made by the X-ray 

»wder method. The results confirm the existence of the 
solid solutions and the Sn and Sb ends of the equilibrium 
diagram. There is an expansion of the Sn lattice and a con- 
traction of the Sb lattice, showing that the atomic radii of 
these elements are different. The compound SnSb is found 
to have a sodium chloride structure which persists alone 
over the entire range from 40 to 54% of Sb with some change 

lattice constant showing that there is slight solution of 

Sb in SnSb and a greater solution of Sn in SnSb. The indi- 
vidual phases of the equilibrium diagram are discussed. 16 
eferences. Ha (5b) 

Diffraction Patterns Explain Metal Crystal Structures. 
R. L. Devipson. Steel, Vol. 88, Mar. 26, 1931, pages 48-50. 

The principles of making X-ray diffraction patterns and 

manner of determining the structure from the photo- 
ips is described in an elementary manner. Ha (5b) 

On the Accuracy of Interference Measurements in the 
Moleeunle with X-rays and Cathode Rays. (Ueber die Genauig- 
heit von Interferenz-Messungen in der Molekul mit Rintgen- 
und Kathodenstrahlen.) L. Brewritocua. Physikalische Zeitschrift, 
\ 82, Jan. 15, 1931, pages 114-117. ’ 

(he question “do the wave lengths of cathode rays yield 
rger dissolving power due to their being 10-30 times 
ller than the X-ray wave lengths” is critically dis- 
ed and its limitations are revealed. Then the following 
stion is brought up: “what kind of rays yield the most 
rable course of intensities,’”’ that is to say a curve with 
ounced maxima and minima? The advantages of cathode 

for determining inter-molecular spacings are pointed 
0 ind the necessity of applying X-rays in certain cases of 
jllicated molecular space lattice measurements are dis- 
d. EF (5b) 

ie Application of X-Rays for Control Work in Iron and 
Stcol (Réntgenografiens anvendbarhet fir Kontroll av Jirn 
oc). stal). Torket Berciunp. Jernkontorets Annaler, Proceedings of 
t \nnual Meeting, May 30, 1931, Vol. 114, 1931, pages 49-85. 
principles of X-ray testing are discussed, practical 

a igements are described and the advantages of non- 
de uctive testing are demonstrated. HCD (5b) 
Comparison of the Crystal Structures of CusZng and 
Cu;Cdg. A. J. Braptey. London, Edinburgh & Dublin Philosophical 
ine & Journal of Science, Series 7, Vol. 12, July 1931, page 


» structures of the 2 bodies are both of the y type, with 
52 oms in the unit cell; these atoms fall into 4 groups of 
structurally equivalent positions, containing, respectively, 


8, 12, 24 atoms. In CusZneg, the atoms cannot be distin- 
guished by X-rays; the interatomic distances are closely the 
san In CusCdg, the scattering power of the atom is differ- 
ent which makes it possible to check positions and parame- 
ter better by the interatomic distances. The distances 
Cu-Cu are smaller than the distances Cd-Cd; the distances 
Cu-Cd are intermediate. 11 references. Ha (5b) 


Relation of Crystal Orientation to Bending Qualities of a 
Rolied Zine Alloy. Grratp Epmunns & M. L. Futter (New Jersey 
Zinc Co.). American Institute of Mining & Metallurgical Engineers, 
Preprint, 1931, 11 pages. 

A study of crystal orientation in low-alloy Zn sheet indi- 
cated that the crystals on the surface were orientated with 
the hexagonal axis perpendicular to the surface of the sheet. 
When the orientation peculiar to the surface layer extended 
to a depth of more than 0.0005 in., poor bending qualities 
were found. These poor bending qualities were attributed 
to the unfavorable orientation of possible planes of slip in 
the surface layer. Orientations are described by the 

flachenpolifigur” of Wever. Contains 12 references. 

JLG (5b) 


The Electronic Energy Levels of the Elements, with Spe- 
cial Reference to their Connection with the Sizes and Elec- 
tronic States of Atoms in Metallic Crystals. Wm. Hume-Rornuery. 
Lond n, Edinburoh & Dublin, Philosophical Magazine & Journal of 
\ctence, Series 7, Vol. 11, Mar. 1931, pages 649-678. 

_it has been found that within an accuracy of about 1% 
Simple relations exist between the interatomic distances in 
the crystals of elements and the atomic numbers and elec- 
tronic quantum numbers of the atoms concerned. If Z is the 
atomic number, the interatomic distances vary as 1/Z, 1/Z2, 
1/Z5, and 1/Z5 for the elements at the beginning of the first 
to fourth periods. The electronic levels vary linearly with 
Z?, Z4, Z®, and Z10 for electrons of the outermost group of 
electrons of the atomic core or ion. 7 references. Ha (5b) 

X-Rays in Metallurgical Research. Metallurgist, Feb. 1931, 
pages 26-28; Mar. 1931, pages 35-36. 

An extended abstract of a paper by Dr. Westgren (Zeit- 
righ) 4 fiir Metallkunde, Vol. 22, Nov. 1930, page 368). See Metals 

Alloys, Vol. 2, July 1931, page 129. VVK (5b) 




































































Examining a fusion 
welded boiler drum 
shell of 4-inch plate 
thickness at Barberton 
Plant of The Babcock & Wil- 
cox Company by means of new 
300,000-volt General Electric 
X-Ray Apparatus. 


Babcock &Wilcox 


install 300,000- 
volt x-ray plant 


USION welding of boiler drums four inches and 

more in thickness is routine procedure at the Bar- 
berton Works of The Babcock & Wilcox Company. 
To insure sound welds, equal to or better than the 
plate metal, they have recently installed the latest 
and most powerful type General Electric x-ray ap- 
peratus, for non-destructive radiographic examination 
of the completed weld. 

Operating at a potential of 300,000 volts at 10 
milliamperes, Babcock & Wilcox find thet this equip- 
ment ‘will thoroughly explore, on a production basis, 
fusion welded seams up to 434 inches in thickness.” 

This is but one of the many specialized G-E indus- 
trial x-ray plants which are being installed for the 
examination of welds, castings, rolled and drawn 
materials, hidden assemblies, etc., and for crystal anal- 
ysis. In practically every production process where 
hidden defects present a problem the x-ray can be 
profitably used. In many cases the x-ray negative has 
pointed the way to improved manufacturing methods 
which have eliminated the defects. 

Let us keep you informed on the latest develop- 
ments in this field. Literature describing and illustrat- 
ing the many industrial applications of the x-ray will 
be sent on request. Address Industrial Department. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 Jackson Boulevard Chicago, Illinois 


Join us in the General Electric program broadcast every 
Sunday afternoon over a nationwide N. B. C. network. 
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Practical Applications of X-Ray Diffraction Methods in the 
Study of Quench and Temper Structures of Carbon Steels. 
N. P. Goss Transactions American Society for Steel Treating, Vol. 19, 
No. 2, 1931, pages 182-192. 

The author describes a study of the X-ray structures of 
quenched and tempered carbon tool steels. He cites the 
variables affecting the structure such as chemical com- 
position, thickness and shape of the piece, quenching tem- 
perature and medium. X-rays may be used by the metallur- 
gist to determine if a given piece has been properly 
quenched even after it has been tempered, and to determine 
the proper quenching conditions for a given job. WLC (5b) 

On the Nature of the Eutectoid-Transformation of Alumi- 
mum Bronze, Part III, X-Ray Analysis, Part IV, X-Ray 
Analysis at High Temperatures. (In English). I. Ostnata. 
Memoirs of the Ryojun College of Engineering, Vol. 3, No. 4-B, 1931, 
pages 285-298. 

Arguing from the assumption (made by various Japanese 
investigators but not generally held: abstractor) that aus- 
tenite always decomposes by passing through martensite, 
eutectoid transformation in aluminum bronze should also 
be a “stepped one, by the route a + § = B’ = B. An alloy 
with 16% Al quenched from 830° C. did not show the y phase 
alleged by Stockdale to exist above 780° C., but this cannot 
be taken as conclusive because the change may not be 
suppressed by quenching. An alloy with 12.5% Al was found 
to contain a + § and it was decided that it would be neces- 
sary to take powder photograms at high temperature or add 
a third element to retard the velocity of transformation. It 
was assumed that Mn would exert this retarding effect, so 
alloys of 12.2 to 12.3% Al with 0, 1, 2%, and 5% Mn quenched 
in water from 850° C. The results are interpreted as indi- 
cating that without Mn, the quenched alloy consists chiefly 
of hexagonal §’ with small amounts of 8, while by adding 
Mn the decomposition of 8 to £’ is retarded. On reheating 
the quenched alloy and again quenching it was concluded 
that in the Mn-free 12.5% Al alloy the change 8 — @’ occurs 
between 400° and 450° C. and ~’ — a + § at about 500° C. 
An alloy of 12.4% Al was subjected to X-ray analysis at a 
temperature not measured but estimated to be about 650° C. 
and was found to consist solely of 8, with a body-centered 
cubic “super lattice,’ and a parameter of about 5.89 A. U. 

HWG (5b) 

An X-Ray Investigation of the Lead-Bismuth and Tin-Bis- 
muth Alloys. D. Sotomon & W. Morris Jones. Philosophical Maga- 
zine and Journal of Science, Series 7, Vol. 11, May 1931, pages 
1090-1103. 

The method of investigation is described; the crystal 
structures of Pb-Bi and Sn-Bi systems are found to be dif- 
ferent from those of the Pb-Sb and Sn-Sb systems although 
the crystal structures of Sb and Bi are alike. Whereas Pb 
easily takes Bi into solid solution, Sb is practically insolu- 
ble in Pb. Pb, however, is practically insoluble in Bi and 
Sb. In the Sn-Sb system a compound Sn-Sb exists having 
a sodium chloride structure, and solid solutions exist both 
at the Sn end and the Sb end of the equilibrium diagram. 
Contrary to it, Sn and Bi are just mixtures of the crystalline 
phases of the elements. 12 references. Ha (5b) 

Rintgenographic Examination of Dental Gold Alloys. Joun 
S. Suet, & Donatp McCormack. Journal American Dental Association, 
Vol. 18, Aug. 1931, pages 2193-2194. 

Discusses the desirability of this method of non-destruc- 
tive testing and reports the results of tests on a cast speci- 
men 0.02 in. thick, 0.25 in. wide, and 3 in. long and on a 
cast “saddle” with 4 clasps. A casting 0.04 in. thick was 
also examined. The results were reported as encouraging 
for this type of testing. OEH (5b) 

Atom Arrangement and Properties in Au-Cu;, (Atomord- 
nung und Eigenschaften, Untersuchungen an der Legierung 
Au-Cuzg). G. Sacus & J. Weerts. Mitteilungen der deutschen Material- 
priifungsanstalten, Sonderheft 17, 1931, pages 45-48; Zeitschrift fiir 
Physik, Vol. 67, Feb. 6, 1931, pages 507-515. 6 figures, 14 ref- 
erences. 

The Au-Cu solid solution corresponding to the composition 
Au-Cug has irregularly distributed atoms at high tempera- 
ture, but on slow cooling, the atoms take up a more regular 
lattice position without reaching a regular face-centered 
lattice arrangement. The behavior may be analogous to the 
B’ to B brass and the q to @ iron changes. An alloy of 50.9% 
Au was studied by X-ray methods. Quenched from 800° C., 
the lattice spacing was 3.755 A.U.; after annealing at 345° C. 
for 10 days, 3.751. The electrical resistivity, the elastic modu- 
lus, the ductility and the crystal orientation on stretching, 
were studied. The results are interpreted to indicate that 
the change of structure is in the direction of producing 
properties analogous to those of a pure metal. HWG (5b) 


Studies on Magnesium and Magnesium Alloys. (Studien an 
Magnesium und Magnesiumlegierungen.) E. Scuierotp & G. 
a Zeitschrift fiir Physik, Vol. 69, May 28, 1931, pages 458- 
482. 

See Metals & Alloys, Vol. 3, Feb. 1932, page MA 36. JGT (5b) 


X-Ray Examination of Electroplated Chromium Coatings. 
W. A. Woop. London, Edinburgh & Dublin Philosophical Magazine & 
Journal of Science, Series 7, Vol. 12, Oct. 1931, pages 853-864. 

The conditions of obtaining a certain kind of deposit and 
the metallurgical characteristics of these conditions are 
investigated and formulas are developed for the calculation 
of the grain size and its variation with current and tem- 
perature. The existence of a hexagonal chromium, beside the 
normal body-centered cubic form of chromium, obtainable 
by electro-deposition, is confirmed. Electrolytically deposited 
chromium gives very broad X-ray diffraction lines; this is 
attributed to the very finely divided nature of the ae a 

a 

Guaranteed by X-ray Inspection. W. H. Suipman (Babcock 
eee tan Co.). American Machinist, Vol. 75, Nov. 5, 1931, pages 

The Barberton plant of the Babcock & Wilcox Co. in- 
spects all longitudinal and girth seams of all pressure ves- 
sels. Costs are not prohibitive. Defects revealed include: (1) 
poor penetration or improper fusion at the scarfs between 
the weld and the parent metal; (2) laps that are not fused; 
(3) gas pockets; (4) shrinkage cracks. The Coolidge tube 
is used with the X-ray apparatus. RHP (5b) 
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The Relation Between Uranium and Radium. Part 9. The 
Period of lonium. Freprericx Soppy. London, Edinburgh & Dublin 
Philosophical Magazine & Journal of Science, Series 7, Vol. 12, Nov. 
1931, pages 939-945. 

Earlier parts are identified in the article. The one pre- 


‘ceding this, Part 8, appeared in the Philosophical Magazine, 


Series 6, Vol. 47, 1924, pages 1148-1158. Highly theoretica/j 
discussion of experimental work on the determination of 
the period of ionium. Values are lower than those obtained 
by Stefan Meyer and Mmes. Curie and Cotelle. RHP (5b) 

Hyperfine Structure of Mercury. KiyosH1 Murakawa. Scientific 
Papers Institute of Physical & Chemical Research No. 326-327, Vol. 
16, Sept. 1931, pages 243-255. 

A new description of the hyperfine structure and the 
Paschen-Back effect of the Hg-line , = 4046.56 (63Po — 
738i) is given. The Paschen-Back effect determines uniquely 
the nuclear moment of all the Hg isotopes: I—0 for even 
isotopes; I= % for Hgig99; I — 3/2 for Hgeo1. The relative 
shift of even isotopes in the terms 6189, 73S8,, 71So9 is given. 

Ha (5b) 

Growth of Metallic Crystals in Metal Vapor (Das Wach- 
stum von Metallkristallen in Metalldampf). M. StrauManis 
(University of Riga). Zeitschrift fiir physikalische Chemie, Sect. 
B, Vol. 13, Aug. 1931 pages 316-337. 

The condensation of Zn and Cd vapor on glass walls in 
vacuo also takes place if the temperature of the walls is 
higher than the melting point of the metals if a sufficiently 
great density of the beam is secured over a certain length 
of time. Nuclei having been formed, those grow most rap- 
idly to large crystals which are at a temperature slightly 
higher than the melting point of the metal evaporated. 
Under a certain limit of temperature (Zn: 375° C.), the crys- 
tal growth is strongly checked and the metal is precipitated 
in fine crystalline powder. A nucleus continues to grow 
along the diagonal axis of second order, so that the forma- 
tion of large hexagonal crystal plates limited by parallel 
base faces takes place. The separation of new lattice planes 
always starts from the center of the base face. The hori- 
zontal growth is stopped after some atom-distances from 
the edge of the plane beneath; this occurrence is in agree- 
ment with the theory of homopolar growth of crystal. Con- 
sequently crystals develop into pyramids of the I Order 
with a truncated face. The boundry faces met with on 
Cd are (0001), (2025), (1012) and (2023) and in the case 
of Zn: (0001), (1011), (2023) and (4041). Prism planes are 
very seldom encountered in either of the metals investi- 
gated. The pyramids are built up in the form of terraces 
and the thickness of the individual plates amounts to 0.8 
+ 0.1 4 or a multiple number thereof in the case of Cd. The 
evaporation proved to take place in an arranged manner 
too, and disclosed the reversed order of the condensation 
process outlined above. The investigators set forth interpre- 
tations of their observations on the crystal growth of Zn and 
Cd on the basis of the theory of Kossel and a 

F (5b) 

Registration of Cathode Rays by Thin Films of Metals 
and Metal Compounds. Warren W. Nicuoras & C. G. MALMei rs. 
a of Standards Journal of Research, Vol. 8, Jan. 1932, paves 

A search was made for a method of registering cathode 
rays analogous to the photographic method which could be 
carried out entirely in daylight and in which no develup- 
ment process would be required. For this purpose thin metal 
films (Pb, Ag, Bi, Sn, Cd, As, Cu, Sb, Zn, Mg, Se) were 
deposited on glass by evaporation from a coiled tungsten 
filament in vacuum. These were then exposed, in vacuum, 
to a beam of 10 kv cathode rays. Films of Pb and Sn so 
thin as to be quite transparent before exposure, were dark- 
ened to a density of the order of 0.5 by exposure to 0.01 
coulomb/cm.2 Also opaque films of the above metals were 
exposed to the vapors of various acids (HCl, HNOs, HBr, HI, 
HeS, HeSOq4); this generally produced a lowered opacity, in 
many cases the films becoming transparent. Exposure to 
cathode rays tended to restore the original opacity. In gen- 
eral, the best effects were obtained with nitrates and bro- 
mides; Bi(NOs)3 seemed to show the most promise as to 
sensitivity and permanence of the record. The cathode ray 
bombardment caused practically all the films to fluoresce, 
the color and intensity of the fluorescence depending on the 
material. WAT (5b) 


X-Ray Investigation on the Hydrides of Titanium, Zirconi- 
um, Vanadium and Tantalum (Réintgenuntersuchung tiber 
die Hydride von Titan, Zirkon, Vanadin und Tantal). G. [Acc 
(University of Stockholm). Zeitschrift fiir physikalische Chemie, 
Sect. B, Vol. XI, Feb. 1931, pages 433-454. 

Several hydride phases of Ti, Zr and Ta were found, all 
showing a rather simple atomic arrangement. Due to in- 
homogeneities, experiments with V did not yield useful 
photograms worthy of interpretation. The radius of the 
hydrogen atom gave an average value of 0.46 A.U. The 
ranges of homogeneity of the Ti-H, Zr-H and Ta-H systems 
are schematically presented. EF (5b) 

Supplementary Remark te the Paper “Crystallographic 
Structure of FeoB”). (Berichtigung zu der Arbeit “Kristall- 
bau der Verbindung Fe2B”). G. Hicc (University of Stock- 
holm). Zeitschrift fiir physskalische Chemie, Sect. B, Vol. 12, June 
1931, pages 413-414. 

The structural arrangement of Fe2B becomes a higher 
symmetry as previously stated (Zeitschrift fiir physikalische Che- 
mie, Sect. B, Vol. 11, No. 2/3, pages 152-162) if the vertical 
parameter of the Fe-atom amounts to exactly 1/4. The ana- 
logy between the Fe2B structure and the CuAl, structure is 
pointed out. EF (5b) 

Interferometric Measurements in the Are Spectrum of 
Iron. C. V. Jackson. Proceedings Royal Society, Vol. A130, 1931, 
pages 395-410. 

Interferometric measurements were made of 10 lines in 
the Fe arc spectrum between 4000 and 4400 A.U. by com- 
parison with the red Cd line and the secondary Ne stand- 
ards. Measurements have also been made of 68 lines between 
2300 and 3100 A.U. in the Fe are and 5 lines in Hg from 
2652 to 3125 A.U. The results are in good agreement with 
other investigators and with calculated results obtained 
from energy levels. WAT (5b) 
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Brinell Ball Hardness Tests. Micnitosn1 Icur1mara. Technical 
Reports Tohoku Imperial University, Vol. 10, No. 1, 1931, pages 
25-41. 

Cross-sectional curves of the indentation made by a 
Brinell ball were measured by means of an optical lever 
arrangement for such materials as low C steel, mild steel, 
Cu, cast Fe, Sn, Zn, bronze and Al. An empirical formula is 
given for these curves, which is claimed to be applicable 
to all the metals mentioned with an error of less than %oo00 
mm. 


New Studies on the Nature of Abrasion. Correspondence 
from S. Saito, Osaka, Japan. Metal Progress, Vol. 21, Feb. 1932 
pages 70 and 90. 

The writer describes certain abrasion tests and his ex- 
planation of the mechanism of abrasion is presented. 

WLC (6) 

Cracking of Reinforcing Bars at Cold Bends, Tu. Wyss 
(Federal Testing Laboratory, Zurich, Switzerland). Civil En- 
yineering, Vol. 1, Nov. 1931, pages 1266-1268. 

At the first International Congress on Concrete and Rein- 
forced Concrete, held in September 1930, at Liege, Belgium, 
the author presented a brief paper giving a simple but ef- 
fective explanation of an embrittling phenomenon which 

curs under certain conditions in ductile steel, in particula 

the concave side of cold bends made in reinforcing bars. 
The steel on the inside of the bend undergoes plastic defor- 
tion in compression, which may be so great that when 
th bending forces are relieved the residual internal tensile 
stresses developed by the cold bending may result in the 
formation of a crack on the inside of the bend. It was shown 
it after ductile steel has been plastically deformed in 
opression 20% or more it becomes extremely brittle when 
subsequently subjected to tensile loads. This embrittling 
phenomenon may explain some of the perplexing cases of 
failure where a very ductile steel part has broken in service 
as if the material in it were devoid of al! ductility and under 
( ditions where the break cannot be attributed to the 
rue of the metal. WAT (6) 


shear Tests for Cast Iron. H. H. Jupson. Proceedings American 
ty for Testing Materials, Vol. 31, Pt. 2, 1931, pages 304-316. 
cludes discussion. Shear specimens cut from actual cast- 

i a boss being cast solid and the specimen trepanned 
f it, show correlation of single shear strength and burst- 
i trength of the pump cylinder castings from which they 
cut. At 1000 lbs. bursting strength the shear strength 
15,000 lbs./in.2, rising almost linearly to 43,000 lbs./in.2 


at 00 lbs. bursting strength, then the curve breaks, but is 
a n almost linear to 55,000 lbs./in.2 at 6500 lbs. bursting 
st xth. The shear strength is from 1.10 to 1.15 times the 
tk le strength, both determined on parts of actual castings. 
TI practical control afforded by tests of the casting itself 
tl zh small trepanned shear specimens is better than with 
sé itely cast test bars. In discussion, J. Shaw pointed out 
th poor material may pass the shear test that would not 
I other tests. Bornstein and MacKenzie thought that a 
te ir designed to have the same cooling rate as the cast- 
i ould be preferable. Capp approved the idea of deter- 
m ig the properties of the casting itself. MacPherran 
th z=ht the test might be useful. HWG (6) 

Comparative Study of Some Properties of Pig-Irons. 
J Hurst. Foundry Trade Journal, Vol. 45, Nov. 26, 1931, pages 


19. 
aper accompanied by 4 tables and 3 diagrams, showing 


th ress deflection curves for 3 different classes of iron. 
It usses the ultimate breaking strength, the stress de- 
fl n curves, and the modulus of elasticity, pointing out 
tl he ultimate breaking strength alone is insufficient as a 
n re of the toughness of cast iron, whereas the area in- 
Cc] i by the stress-strain curve is a very close measure of 
th property. This, however, .is insufficient, and attention 
ne¢ to be directed to the character of the deformation sus- 
tained during load and to the shape of the curve. The trans- 
verse test, as ordinarily carried out, including the measure- 
ment of total deflection, is only a partial guide to toughness 
in w of the fact that it gives no record whatever of such 
phenomena as have been described above. OWE (6) 


(sing Elongation Measurements in Practice. (Der Nutzen 


von Dehnungsmessungen in der Praxis.) Josern GEIGER. 
Maschinenbau, Vol. 10, Dee. 3, 1931, pages 709-710. 

Discusses the impossibility of calculating strains which 
develop in objects, and how they are supposedly measured, 
considering specifically the observed values in stationary 
elongation tests. The results, if accurate, are of prime im- 
portance in machine parts (such as piston rods, driving rods, 
and crankshafts). Describes dynamic elongation tests. 

MAB (6) 

Supplementary Methods of Stress Analysis, Hernsert J. Grr- 

KEY & Etmer O. Beroman. Civil Engineering, Vol. 2, Feb. 1932, 


pages 97-101, 

Mathematical solutions of the stresses in simple engineer- 
ing structures can be made with reasonable exactness, but 
a full theoretical analysis of the complex stresses in intri- 
cate structures is only possible in a few special cases. Ex- 
perimental methods must be resorted to, such as the use of 
Strain gages, the testing of models made of various materi- 
als, the method of analogy, the study of yield lines on the 
surface of members stressed to the elastic limit, or the ex- 
amination of photo-elastic images produced by passing polar- 
ized light through stressed models. Good judgment is re- 
quired in choosing the proper experimental method for veri- 
fying or checking the mathematical analysis used. These 
various experimental methods for attacking complicated 
Problems of stress distribution are discussed. The testing 
of steel beams to be used in the Delaware River Bridge and 
the formation of stress lines thereon is described and illus- 
trated. A number of reproductions of images of photo- 
elastic examinations of beams under various conditions of 
loading are also presented. The use of models in the study 
of stresses in large dams such as the Stevenson Creek, Gib- 
son, and Hoover is also dealt with. A selected bibliography 
is given. WAT (6) 
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RIEHLE again 


has Something New for You 


IEHLE has developed a new Pen- 

dulum Type Torsional Testing 
Machine—and you'll like it. * In the 
first place, it’s a multiple (three) 
scale range machine, with all scale 
ranges on a single dial. Transition 
from one scale range to another is 
simply accomplished by pushing the 
‘*scale range change rod”’ to any of 
its three positions. * Second, the 
pendulum recoil apparatus is hy- 
draulic (and positive) in action. You 
can have hand operation, or fast or 
slow motor operation. Grips take 
specimens from 3" to3!4” diameters 
And the autographic record- 
ing apparatus is flat,its story 
is before your eyes during 
the entire test. Send forliter- 
ature if you are interested, 
we'll be glad to send it. 












The Steeloscope (for de 
termining alloy elements 
in steel) is made by Hilger 
in England and sold in 
U. S. by Riehle. The Vick- 
ers Hardness Tester (right) 
will tell you more about 
hardness than any other 
machine. 





RIEHLE BROS. 


TESTING MACHINE COMPANY 
1424 N. NINTH STREET, PHILADELPHIA, PA. 
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MANY HIDDEN DEFECTS 
CAN NOW BE LOCATED 


Any material of uniform cross section, through which an electric 
current will pass, can be examined for transverse cracks such as 


illustrated below. 


These specimens were broken after an accurate determination 
had been made of the location and extent of the invisible defect. 


PAINT MARKS LOCATE DEFECTS 
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Non-Magnetic Steel Bar 
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‘‘Cupping’’ In Steel Bar Stock 





Carbon Bar Stock 


Hollow Steel Rod 


Submit Your Problems to 


SPERRY PRODUCTS, INC. 


SPERRY BUILDING MANHATTAN BRIDGE PLAZA 
BROOKLYN, N. Y. 

















The Unbalanced Alternating Current Bridge for Magnetic 
Analysis II. W. B. Kouwennoven & J. H. Lampe. Proceedings Amer- 
ican Society for Testing Materials, Vol. 31, Pt. 2, 1931, pages 107- 
128. 

Includes discussion. See abstract of preprint, Metals & Alloys, 
Vol. 2, Nov. 1931, page 255. HwWG (6) 


Report on Wear Tests on the Amsler-Machine. Influence of 
the Reciprocal Motion of the Test Roll (Bericht tiber Ver- 
schleisspriifungen auf der Amsler-Maschine. Einfluss der 
Hin- und Herbewegung der Versuchsrolle). Menovar. Zwang- 
lose Mitteilungen der deutschen und oesterreichischen Verband fiir Ma- 
terialpriifungen der Technik, No. 19, Sept. 1930, pages 262-263. 

If the test roll was given an axial movement of 2-3 mm., 
the normal wear was increased 2-3 times and the dispersion 
from +0.6% to about +20%. Ha (6) 


A Simple Method of Studying the Stress-Strain Relation in 
the Notched-Bar Impact Test. Tapasu1 Kawatr. Science Reports, 
Tohoku Imperial University, Series I, Vol. 19, 1931, pages 727-743. 

By the ordinary method of applying the notched-bar im- 
pact test, the value of the impact energy required which is 
just sufficient to break the test piece, is found, but not the 
stress-strain relation. Though the impact value is a measure 
of the toughness of metals, it does not give any information 
as to the behavior of the metals under load, as is obtained 
by the statistical test. Hence, the present writer has devised 
a simple method for determining the energy-strain and 
stress-strain relation in notched-bar impact test, by using 
an ordinary Charpy machine. (6) 


The Determination of the Static Bending Stresses in Lami- 
nated Springs (Ueber die Ermittlung der statischen Biege- 
spannungen in geschichteten Federn). Automobiltechnische Zeit- 
schrift, Vol. 34, Nov. 30, 1931, pages 751-756. 

The object of this investigation is to determine from the 
measured deformation of the layers of the spring the forces 
occurring between the individual leaves which are them- 
selves unknown and to calculate from this the actual bend- 
ing stresses in the individual laminae of the spring. This 
calculation is carried out for the laminated spring, loaded 
and not loaded. A formula is developed for the calculation 
of the forces which are transmitted at the ends of a leaf to 
the next one on top of it. The method of calculation is il- 
lustrated by an example. Ha (6) 


Measurement of Stresses in Billets Quenched on one Side. 
(Spannungsmessungen an einseitig abgeschreckten Knoiip- 
pein.) F. SrApretn. Stahl und Eisen, Vol. 52, Jan. 7, 1932, pages 
15-17. 

The paper corresponds to the publication in Krupp’sche Mo- 
natshefte, Vol. 12, May 1931, pages 93-99 as abstracted in Metals 
& Alloys, Vol. 2, Nov. 1931, page 255. GN+DTR (6) 


Six Methods now in Use for Non-destructive Weld Tests. 
Steel, Vol. 89, Dec. 14, 1931, pages 34-35. 

A brief discussion of the principle of these methods; hy- 
drostatic pressure test, air pressure test, low pressure test, 
reheating test, stethoscope test, and X-ray test. Ha (6) 


METALS & ALLOYS 
Page MA 128—Vol. 3 


Fatigue of Metals & Alloys (6f) 


The abstracts appearing under this heading are prepared in codp. 
erationMwith the A.S.T.M. Research Committee on Fatigue of Metals. 


Unequal Loading Decreases Elevator Rope Life. A. §S. 
pEN (American Cable Co.). Power, Vol. 74, Nov. 10, 1931, 
pages 683-684. 

The fatigue life of the outer wires of the strands next 
to the core is proportionately increased as compared to 
the fatigue life of the outer wires on the outer strand 
crowns with increased loads on the rope. AHE (6f) 


Cerrosion-Fatigue Tests of Mild Steel and Chromium- 
Nickel Austenitic Steel in River Tees Water. N. P. Inctis & 
C. F. Laxe. Transactions Faraday Society, Vol. 27, Dec. 1931, pages 
803-808. 

The following gives results obtained in rotating beam 
type fatigue testing machines with River Tees water drip- 
ping on the specimen. Analysis of water is, per 100,009 
parts, total solids 2954, lime 48, magnesia 164, SOg 176, 
FeeO3 + AleOg 0.4, chlorine as Cl 1441.0. 


Material Fatigue Corrosion 
Limit Fatigue 
in air Limit 

tons/in.2 in River 
Tees 
Water 
tons/in.2 
Mild Steel (0.2% C) normalized from 900° C. +17.0 Nil. 


18/8/1 (17-19 Cr, 8-10 Ni, 0.6-1.0 W, 
C ¢ 0.16) %” bar heated to 
1100°-1150° C. and water quenched +17.6 +11.1 
The same steel but drawn at 650° C. for 8 hrs. 
and air cooled probably 
same +6.5 


The fracture was shown to be predominantly transcrystal- 
line in corrosion fatigue failures. It is suggested that the 
effect of repetitions of stress is to cause a continual break- 
ing down of surface passive film, favoring pit formation 
which may take the form of minute intercrystalline fissures. 
When the resultant intensification of stress is greater than 
fatigue limit failure proceeds by ordinary fatigue. PRK (6f) 


A’ Few Remarks on the Choice of Residual Loading of 
Material. (Einige Bermerkungen iiber die Wahl der zuliis- 
sigen Anstrengung der Werkstoffe.) Otto Grar. Maschine 
Vol. 10, Feb. 5, 1931, pages 84-85. 

The paper discusses recent tests on the enduran 
strength of steels, particularly of rolls and borings 

MAB 6f) 


Endurance Properties of Some Well-Known Steels in 


>e 


Steam. T. S. Futter. American Society for Steel Treating, T» ic- § 
tiovis, Vol. 19, No. 2, 1931, pages 97-114. 

Discussion. Previously abstracted as Preprint No. 8, 31. 
See Metals & Alloys, Vol. 2, Dec. 1931, page 306. WLC (éf) 


Endurance Testing of Steel: Comparison of Results ‘b- 
tained with Rotating Beam versus Axially Loaded S8»«ci- 


mens. R. D. France. Proceedings American Society for Testin la- 
terials, Vol. 31, Pt. 2, 1931, pages 176-193. 
After a complete overhauling of 2 Haigh tension-com):es- 


sion fatigue machines so as to fit them for precise work and 
insure axial loading, 14 ferrous materials were compred 


at the Bureau of Standards in axial loading and in rotary 
beam (R. R. Moore machine) tests. The specimens ere 
aligned with the most scrupulous care to insure axial id- 
ing. Materials tested were open hearth iron, wrought iron 
and steels of 0.45 to 0.87% C including rail steels. Rotating 
beam results were always higher than those by axial id- 
ing. Annealed steels showed a much lower ratio of «axial 
to rotary beam endurance Hmit than they did aft: oil 
quenching and tempering at 1000° F. or over. The ratios 
for the materials tested varied from 74% to over 99%. The 
more homogeneous the material the higher the ratio. In- 
cludes discussion. HwWG (6f) 


The Influence of Holes on the Endurance Limit of Steel 
Specimens (Der Einfluss von Bohrungen auf die Dauerfestig- 
keit von Stahlstiben). G. Barner. VDI-Verlag, Berlin, 1931. 
Paper, 6 x 8% inches, 50 pages. Price 5.50 RM. 

The effect of notches upon stress-concentration is first 
discussed and data tabulated from the literature to show 
the effect of various types of notches on the endurance 
limits of various alloys. Rotating beam endurance tests 
were carried to 10 million cycles and axial loading tests 
(on an Amsler tensile machine with pulsator) to 2 million 
cycles. The rotating beam specimen was 7.52 mm. in diam- 
eter, tested (a) polished, (b) with a 0.7 mm. hole bored 
normal to the axis, (c) with a 60° V notch 0.2 mm. deep 
cut all around the specimen. The Amsler specimens were 10 
to 22 mm. wide, 15 to 18 mm. thick, tested either without 4 
hole or with a 1 mm. hole bored in the middle of the test 
length. The Amsler specimens were made 4 in series of widths 
of 10, 14, 17 and 22 mm. so that when the smallest one broke, 
the next could be regripped and the test continued. 3 steels 
were tested. (a) Hard structural steel (micrograph shows 
high carbon) 85,000 lbs./in.2 tensile 53,500 yield, 22%% 
elongation, 52% reduction. (b) Soft structure steel 58,500 ten- 
sile, 35,500 yield, 29% elongation, 63% reduction. (c) Alloy 
structural steel (composition not given) 74,000 tensile, 47,000 
yield, 27% elongation, 60% reduction. In rotary bending, (4) 
gave, polished, 45,000 lbs./in.2; bored (hole smoothly finished) 
24,000 lbs./in.2; notched 31,000 1lbs./in.2 endurance limit. On 
the Amsler test between minimum and maximum tension 
stresses such that the maximum was 4 times the minimum, 
steel (a) gave 59,000 lbs./in.2 machined; 55,000 Ibs./in.2 with 
rolling skin; 42,500 lbs./in.2 with smooth hole; 35,500 Ibs./in.? 
with rough hole. Steel (b) gave, with rolling skin 42,500 
lbs./in.2; with rough hole 32,500 Ibs./in.2. Steel (c) gave with 
rolling skin 39,000 lbs./in.2; with rough hole 30,000 Ibs./in.* 
The rolling skin on (c) has microscopic cracks. 

H. W. Gillett (6f)-B- 




















ELECTRO-CHEMISTRY (7) 


The Electrolytic Solution Tension and the Necessity of 
Taking into Account the Galvanic Potential Metal/Metal in 
the Galvanic Chain. (Ueber die elektrolytische Lisungstension 
und die notwendige Mitberiicksichtigung des Galvanipoten- 
tials Metall/Metall in der Galwanischen Kette.) H. HamMenr- 
scuMipt & E, Lance. Physikalische Zeitschrift, Vol. 32, Dec. 1, 1931, 
pages 958-964. 

The problem of the electrolytic solution tension is com- 
plicated due to the phenomenon of a galvanic potential be- 
tween 2 metals, which has not always been properly ac- 
counted for. A partial analogy between the ordinary 2 phase 
system (electro-neutral solid phase—saturated solution) and 
the electro-chemical binary system is pointed out with refer- 
ence to the ideal zero concentration and the ideal solution 
tension which represents a normal measure for the energy 
eccurring during the transition of an ion from the solid 
phase into the attraction forces of a solution. The concentra- 
tion due to the dipole participation on the building up of 
the electrolytic double layer does not coincide with the ion 
absorption deciding the potential. In the second place this 
concentration does not coincide with the zero point of the 
.ccompanying volta potential due to the occurrence of the 
surface potential of the pure faces. Neither zero point offers 

possibility of determining the ideal zero point concentra- 

ns of the solution tensions. In addition to that 2 ideal 
ro electrodes combined in a galvanic chain would not yield 
ny clues in regard to the e.m.f. The data found in litera- 
ire on the true zero point concentration and on the true 
solution tension neither furnish any information onthe abso- 
ite and relative value of the galvanic potential of a single 
electrode nor on the normal ion transition energy, but only 
give the e.m.f, of certain galvanic cells. The author recom- 
nends paying regard to the galvanic potential metal/metal 
order to exclude false conclusions in electrochemistry. 
EF (7) 
lransference Potentials and Transference Numbers in 
Metallic Solutions (Ueberfiihrungspotentiale und Ueberfih- 
rungszahien in metallischen Liésungen). K. Scuwarz (Uni- 
sity of Vienna). Zeitschrift fiir physikalische Chemie, Sect. A, 


\ 154, Sept. 1931, pages 227-231. 
ata from experiments with the amalgams of Zr, Ta, Sn, 
Au and Pb. EF (7) 


Role of Hydrogen in the Dissolution of Iron (Bemerkung 
liber die Rolle des Wasserstoffis bei der Aufljsung des 
Eisens). H. Casser & T. Erpry Grvuz., Zeitschrift fiir physikalische 

ie, Abt. A, Vol. 156, Oct. 1931, pages 317-318; reply, E. 
Liebreich, pages 319-320. 

ifferences which have been observed when dissolving Fe 

i\queous electrolytes under exclusion of O are explained 
differences in the H potential. This view is not accepted 

Liebreich, (Zeitschrift fiir physikalische Chemie, Vol. 155, July 

pages 123-142). Ha (7) 
femperature Compensation in Electrolytes (Temperatur- 
kompensation bei Elektrolyten). E. BLramserc & K. MULLER. 
A fiir Elektrotechnik, Vol. 23, No. 4, 1930, pages 435-440. 

fact that the condition of an electrolytic cell varies 

ily with temperature as well as with concentration 

be a disadvantage in some processes of deposition. The 
thors show how to proportion a combined shunt man- 
g n resistance and a series Cu resistance to compensate 
tantially for the effect of temperature. Ha (% 


On the Undefined Potentials Metal Solution and Their 
I:vatuation with Respect to the Electro-Chemical Deposition 
o! Radio-Blements (Ueber undefinierte Potentiale Metall Lé- 
suug und ihre Auswertung zur elektrochemischen Abscheid- 
unz von Radioelementen). O. Ersacner (Kaiser Wilhelm In- 

fir Chemie, Berlin-Dahlem). Zeitschrift fiir physikalische 
Sect. A, Vol. 156, Sept. 1931, pages 135-141. 

The undefined potentials of various metals against an 
O.1 N HCl solution at 20° and 79° C. were determined and 

mpared with the deposition potentials of certain radio- 
ements (polonium on silver, radium E on nickel). Deriva- 
ns are made in regard to the electrochemical phenomena 

untered in the electrochemical methods of radio-chem- 


EF (. 


Electroplating (7a) 


Nickel and Chromium Plating at High Current Density. 
ass World, Vol. 27, Sept. 1931, pages 199-200. 
rhe greatest problem of Cr plating has been the securing 
Satisfactory adhesion of the Ni undercoat. Problems 
peculiar to high current density may be grouped as follows: 
(1) the inclusion of foreign matter in the deposit, due to 
hecessary vigorous agitation; (2) the difficulty of securing 
idequate deposits on recessed surfaces owing to low 
throwing power; (3) variations in thickness of deposits due 
to contact resistance, excessive current density at the bot- 
tom of the articles and to screening effects. The Ni plating, 
Ni mopping, and Cr plating are discussed. High current 
density Cr plating solutions have maximum throwing pow- 
ers. WHB (7a) 
é Chrome-Plating of Brass and Alpaca. (Das Verchromen 
von Messing und Alpaka.) Kart Scuvucn. Oberflachentechnik, Vol. 
8, Dee. 15, 1931, pages 255-256. 
_, The best practice for chrome plating of brass is now con- 
sidered to be using an intermediate layer of Ni which should 
contain as little hydrogen as possible and should be soft: 
the Cr layer need then be only very thin and serves as 
hardener. The following Ni bath is recommended: 100 L. 
water, 10 kg. nickel sulphate, 1.5 kg. sodium citrate, 1 kg. 
regener sulphate, 0.8-1.0 kg. boric acid, 0.25 g. citric acid; 
oh Sravity is 10-12° Bé., the bath temperature 35 to 40° C., 
; e acidity should be between 5.2 and 5.9 pH; the voltage is 
3-3.25 volts, and the current density 0.8-1.0 amp./dm.2 Al- 
ngs ag Sreatly used in the cutlery industry. Chrome-plat- 
. & is here recommended instead of silver plating as the 
een does not tarnish as easily as silver. The pieces must 
- veil polished before chrome-plating. Detailed information 
7S Sh n for the treatment, degreasing and subsequent clean- 


Ha (7a) 
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The Analysis of Cyanide Silver-Plating Solutions. RK. M. 
Wick. Bureau of Standards Journal of Research, Vol. 7, Nov. 1931, 
pages 913-933. 

Methods for the analysis of cyanide silver-plating solu- 
tions were studied, including the determination of free cyan- 
ide, total cyanide, carbonate, chloride, ammonia, Ag, Fe, Cu 
and Hg. Electrometric titrations showed that the Liebig 
method for alkali cyanide is correct to better than 0.2%. 
Addition of KI make the method still more accurate and 
overcomes the effects of impurities on the titration. The 
non-agreement of the Liebig and Hannay methods was 
studied by electrometric titrations, which showed that the 
visual Hannay method gives high results although the elec- 
trometric Hannay titration is accurate. The determination 
of the total cyanide was accomplished by distillation 
with sulphuric acid and of total effective cyanide by titra- 
tion with I. Ag may be separated as silver sulphide, by pre- 
cipitation with Zn, or by decomposition with acid, after 
which a determination by any standard method is appli- 
cable. Carbonate may be determined by precipitating and 
filtering out barium carbonate and titrating it with acid or 
by titrating a sample with acid after adding silver nitrate 
to combine with the free cyanide. The usual method for the 
determination of chloride involves prolonged treatment with 
nitric acid, which converts the precipitated silver cyanide to 
silver chloride. A new method for separating chloride was 
investigated in which the Ag was precipitated as sulphide 
and the iron is removed by precipitation as manganous fer- 
rocyanide. The chloride in the filtrate can be determined by 
the usual methods. Fe and Cu can be determined by the 
usual analytical methods after decomposition of the plating 
solution with sulphuric acid. Hg can be determined by pre- 
cipitation as sulphide along with silver sulphide. The mer- 
curie sulphide is extracted from the mixed sulphide precipi- 
tate with sodium hydroxide, reprecipitated and weighed. A 
new method was developed for the determination of am- 
monia in cyanide solutions, in which fhe free cyanide is con- 
verted to the Ag complex preparatory to the usual distilla- 
tion. Direct distillation is not satisfactory because am- 
monia is formed by decomposition of alkali cyanide at ele- 
vated temperatures. WAT (7a) 


Electrometallurgy (7b) 

The Electrolytic Refining of Tin at the Mitsubishi Osaka 
Refinery. Z. Kimura. Journal Mining Institute of Japan, Vol. 47, 
No. 558, 1931, pages 966-1001. 

The electrolytic refining of the crude tin obtained in the 
reverberatory furnace of the Ikuno Mine dates from 1916. 
Since the plant was removed to the Mitsubishi Osaka Re- 
finery in 1926, the author has developed it into the present 
one which produces more than 80 tons/mo. Systematic studies 
to find the best composition of the electrolyte are described 
in this report. The chief factors studied were the dissolution 
of the anode, the state of the anode slime, the effects of hy- 
drolysis and the purity of the cathodic deposit. The composi- 
tion of the crude tin from the Ikuno mine is as follows 
90-96% Sn, 2-5% Cu, 0.3-0.7% Pb, 0.3-0.6% Bi, 0.07-0.21% Fe, 
0.4-0.6% As, 0.5-0.6% Sb. The elimination .of Cu was consid- 
ered principally in this case. The plain sulphuric acid bath 
is inapplicable owing to the hydrolysis of Sn, and the addi- 
tion of NaF, HCl, some sulphates and cresol sulphonic acid 
did not bring satisfactory results. Although the hydrofluosi- 
licie acid bath which has long been used in the plant is ex- 
cellent, ite cost is rather high and the author tried to re- 
place some portion of the acid with HeSO4. The rate of 
diminution of the stannous ion concentration during electro- 
lysis was more affected by increase in temperature than 
by that in the HeSO,qg concentration. The electrolyte con- 
taining 5.6% HeSiFs and 6% HeSOq may satisfactorily be 
applied to the anode with the purity of 95.4% at 18° C. and 
even to the 90% one if the current be reduced to 0.4 A/dm.*. 
As the presence of HeSiF’s has been found to be necessary 
only for preventing the hydrolysis of tin salts, its concen- 
tration is now being progressively reduced in practice. The 
cresol sulphonic acid bath with the strength of 16% (in- 
cluding the uncombined HeSO4) was good above 30° C. 
but its weak points are the high cost and the low current 
density required. Although the concentration of the acid can 
be reduced by adding some HeSiF’s, much value can not be 
set upon it as the simple HeSiFg and HeSOq mixture was 
sufficient. YO (7b) 

Examples of Hydrometallurgical and Electrometallurgical 
Operations. II. Refining of Gold and Silwer. Tuomas P. Camp.- 
nELL. Colorado School of Mines Magazine, Vol. 21, No. 8, Aug. 
1931, pages 11-16. 

In acid parting, hot concentrated HeSO4q, is replacing 
HNOs. Acid parting operations may be outlined as: (1) 
blending of the bullion and preparation for parting; (2) dis- 
solution of Ag and base metals; (3) treatment of the resi- 
dues for Au; (4) treatment of the solution for Ag. The 
Moebius and Balbach refining processes for Ag and the 
Wohlwill process for Au are described. WHB (Tb) 

Copper-Electrolysis of the Zinnwerke Wilhelmsburg G. 
m. b. H. (Die Kupferelektrolyse der Zinnwerke Wilhelms- 
burg G. m. b. H. zu Hartburg-Wilhelmsburg bei Hamburg.) 
Grorc Ecer. Siemens-Zeitschrift, Vol. 11, Dec. 1931, pages 537-541. 

A general description of the electrolytic refining process 
is given; the works’ equipment and installations for an out- 
put of 50 tons per day is described in detail. Ha (7b) 

Manufacture of Aluminum by Electrolysis. Journal Society 
Chemical Industry, Vol. 50, Feb. 6, 1931, page 121. 

The bath comprises a mixture of aluminum fluoride and 
sodium or potassium carbonate in the molecular ratio 4: 5 
instead of cryolite. On fusion, this mixture yields a solution 
of alumina in cryolite. (7b) 

Electrodeposition of Metals from Anhydrous Ammonia. 
Harotp Simmons Bootu & MenanemM Mertus-Sorev. Journal of Physi- 
cal Chemistry, Vol. 35, Nov. 1931, pages 3303-3321. 

The authors show that many metals can be deposited 
cathedically’ from anhydrous ammonia solutions of their 
salts in compact adherent form. Bi cannot be so deposited. 
Be, which is not deposited from aqueous electrolytes, can be 
deposited from ammonia. A description is given of a cell 
which has been designed for high-pressure electro-deposi- 
tion studies. OWE (7b) 
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INDUSTRIAL USES AND APPLICATIONS (9) 


Beryllium Alloys Improve Springs. Scientific American, Vol. 
146, Jan. 1932, page 58. 

The properties of Be have been exploited in the manufac- 
ture of springs which retain their elasticity even at a red 
heat. Ferrous alloys containing 1% Be, 12% Cr and more 
than 8% Ni are used. Compared with the best W special 
steels with high creep limit, these Be steels have a temper- 
ature advantage of 50°-100° C. WAT (9) 


Cupro Nickel Condenser Tubes (Los Tubos De Conden- 
sadores En Cuproniquel). Revista Minera, No. 3248, Jan. 1932, 
page 32. 

Cu-Ni alloy (70:30) or monel metal gives best results for 
fabrication of condenser tubes. It is far more resistant 
than formerly used copper-brass (70:30), with or without 
Sn. Such tubes cost more than brass tubes but have longer 
life and higher scrap value. Mechanical properties are supe- 
rior, which permits decreasing thickness; “season cracking” 
resisted. Conductibility in c. g. s. units; Cu-Ni, 0.07; monel 
metal, 0.06; brass, 0.24. DTR (9) 

Round Table Discussion on Cast Iron Pipe. Water Works 
Engineering, Vol. 84, July 15, 1931, page 1011. 

On the question “Do you favor cast iron pipe made in 
12, 16 or 18-foot lengths? Why?” the tabulated replies from 
water works superintendents were as follows: 14 favored 
12-ft. lengths; 17, the 16-ft,. lengths: 9, the 18; and one the 
24-ft. length. CBJ (9) 

Bolts, Screws and Nuts, Materials and Manufacture. Rec- 
ommended Practice Committee, A. 8S, 8S. T. Metal Progress, Vol. 
20, Nov. 1931, pages 66-68. 

Recommended steels, manufacturing operations and heat 
treatment for these parts are discussed. WLC (9) 

Lead Covered Cable. Wire & Wire Products, Vol. 6, Oct. 1931, 
pages 402-404. 

A general description of types and uses of lead cables. 
The properties of the cable sheath metal are discussed; it 
must be easily pliable and have a tensile strength of at 
least 4000 lbs./in.2. Pure Pb is usually used for power 
cables; an alloy with 1% Sb has given good service. Re- 
cently, a Pb-Ca alloy with 0.03-0.04% Ca cooled from an 
extrusion temperature of 225°-250° C. has been developed 
which is said to be of excellent quality. The lengths of 
cable, especially of heavy power cables, are made so as to 
fit the particular use without having to cut it. Ha (9) 

Copper Ground Rod Has Steel Core. Electrical World, Vol. 98, 
Oct. 3, 1931, page 628. 

The Bridgeport Brass Co. has marketed a Cu ground rod 
with heavy Cu exterior sécurely bonded to a rigid steel 
core. The Cu as applied will not fold, slip, wrinkle nor pull 
loose during driving and it defies the moisture and cor- 
rosive action of the soil. The rods are available in standard 
sizes. WHB (9) 

Recent Developments in Poppet Valwes. S. A. E. Journal, 
Vol. 29, Nov. 1931, pages 404-405. 

A discussion of A. T. Colwell’s paper which appeared in 
the July Journal of the S. A. E. Discussers of this paper sub- 
mit experiences with various types of valve seat materials 
which are used in aeronautic and other types of engines. 
Valves of the motor coach engines are said to operate under 
harder conditions than those of aircraft engines. Excessive 
heat is given as a cause of pick-up from the valve seats 
and even from valve stem guides. A hope is voiced for a 
steel that is suitable for valves which will have thermal 
conductivity as good as that of ordinary C steel. WAT (9) 

Opportunities in Architecture, American Machinist, Vol. 74, 
Jan. 1, 1931, pages 2-5. 

Briefly reviews the history of building. Discusses the use 
of metal in building, some all metal buildings already built 
and the probable field for the all metal buildings. Does not 
consider building methods. RHP (9) 


First Stainless Steel, Shot Welded Airplane Tested, U. S. 
Air Service, Vol. 16, Dec. 1931, page 48; Aero Digest, Vol. 19, 
Dec, 1931, page 60. 

Test flights were recently completed on an amphibian 
employing a new type of metal construction. Designed by 
the American Aeronautical Corp., this new airship is of 
“shot welded” stainless steel. It was built after several 
years of research and experiment by the metallurgists and 
welding technicians of the Edward G. Budd Mfg. Co. in col- 
laboration with the designers, under the direction of Enea 
Bossi, who acquired the second flying license issued by the 
Italian government more than 20 years ago. According to 
the builders, extensive tests have shown that stainless steel 
has less bulk than duralumin, being from 6-8% lighter 
than dural, and from 10-14% lighter than wood. WAT (9) 


Why—W here—How to Sell Steel Ceilings. Sheet Metal Worker, 
Vol. 22, July 10, 1931, pages 404-406. 

Notes the great possibility, especially in existing build- 
ings, of replacing ceilings and walls by steel sheeting. A 
more pleasing job is often obtained at a saving in price. 

Ha (9) 

The All-Welded Dwelling House. Sheet Metal Worker, Vol. 
22, Sept. 4, 1931, pages 523-524. 

A detailed and illustrated description of a 2 story house 
32 x 26 ft., basement and garage. Ha (9) 


Electric Line Installs High-Speed Aluminum Cars. Railway 
Mechanical Engineer, Vol. 105, Sept. 1931, pages 437-439, 448. 

Describes manufacture of a car of 46 ft. over all length, 
50,000 Ibs. light weight. Aluminum alloys are used in the 
construction of frames and body, air brake and other equip- 
ment. A saving of 40,000 lbs. was effected in the light yoy 

a (9) 

Steel Houses of Germany and France are Mostly Small. 
Tuomas J. Foster (National Bridge Works). Iron Age, Vol. 128, 
Sept. 3, 1931, pages 623-625. 

Fifth installment dealing with the use of steel in the 
building of private homes. Large amounts of Cu bearing 
steel sheets or light plates have been used. Ingenicus 
methods of construction have been developed in both France 
and Germany. VSP (9) 
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Steel Tubes with Cast Alloy Linings. Power, Vol. 73, June 
23, 1931, page 1008. 

Steel tubing lined with a variety of metals or alloys in 
which the bonding of the 2 metals by fusion is said to be so 
complete that there is no evidence of separation and no 
manual means of destroying the union is announced by the 
Detroit Seamless Steel Tubes Co., Detroit, Mich. Applica- 
tions are steel-backed bearings, tubes for corrosive liquids 
and for water-tube boilers where a lining metal of high heat 
conductivity is advantageous. VVK (9) 

The Light Alloys in Decoration (Le leghe leggere nell 
arredamento). Metalli Leggeri, Vol. 1, May-June 1931, pages 
25-33. 

Discussion and photographs of applications in architecture, 
household, furniture, show cases, etc. HWG (9) 


Petroleum Industry Increases Applications of Low-Cost, 
Corrosion-Resisting Cast Iron. Inco, Vol. 10, No. 4, 1931, 
pages 15-16. 

The depreciation of pipe lines in the petroleum industry 
is very high, varying from 5% to 25%/yr. A special alloy 
“Ni-Resist’” is particularly recommended for commercial 
purposes of this kind. It is available in all forms of castings 
for the requirements of the petroleum industry. Hardness 
and corrosion diagrams are reproduced, Its composition is 
as follows: 


Minimum Maximum 
Total C 2.75 3.10 
Si 1.00 2.00 
Ni 12.00 15.00 
Cu 5.00 7.00 
Cr 1.25 4.00 
Mn 1.00 1.50 
S 0.04 0.12 
P 0.04 0.30 

Ha (9) 


Sheet Metal Products, [ron & Steel of Canada, Vol. 14, Mar 
1931, pages 47-49, 58. 

An article, accompanied by 11 photographs, in which are 
described methods of fabricating such things as bedsteads, 
doors, etc. from oxwelded sheet metal. OWE (9) 

All Welded Oil and Gas Field Storage Tanks. OrviL_e ADAMs. 
Welding, Vol. 2, Nov. 1931, pages 737-741. 

Tanks of a capacity from 5000 to 80,000 bbls. are nov 
welded without the use of stitching rivets or fitting-up bolt 
mill run steel is used without being resquared. The meth: 
of construction, erection and welding is described in det 
and results of tests with lap and butt welding with sing 
and double strap are reproduced. The saving in material anc 
shop work is estimated to be as much as 25-30% of t 
total cost. Ha (9%) 

Hollow Copper Cables for Electrical Transmission Lines 
at High Voltage (Les cables creux en cuivre utilisés pour les 
lignes des transmission d’énergie électrique a haute tension}. 
Cuivre et Laiton, Vol. 4, Sept. 30, 1931, pages 423-425. 

The increase of the diameter of the cable is the m« 
effective means for the reduction of the corona losses in 
high-tension transmission lines. Hollow cables, therefo: 
of the same section as the solid cable would have are us: 
Beside the reduction of corona losses, the hollow cable can 
carry a greater current for the same temperature increa 


Section Cable Amperes admissible for temperature increase of 
10°C. 15°C. 20°C, 25°C 30°! 
185 mm.2_ solid 263 322 372 416 45! 
hollow 313 383 442 495 54: 
210 mm.2_s solid 289 354 408 456 50t 
hollow 350 428 495 553 60 
The construction of such cables and the methods of con- 
nection are briefly described. Ha ) 


Production of Sheet Metal Containers. S. D. BroorzKs. 
Metal Stampings, Vol. 4, Apr. 1931, pages 301-305. 

First part of a serial article. Deals with early manufactur- 
ing developments and standard specifications for tin cans of 
various types. MS (°%) 

Copper-Back Boilers in Kitchen Grates. Engineer, Vol. 151, 
Jan. 16, 1931, page 73. 

Extensive tests have recently been made by the city of 
Birmingham gas department with the coéperation of the 
Copper and Brass Extended Uses Council. Tests were car- 
ried out to determine whether coke could be used as fuel 
without causing external corrosion of the Cu used in kitchen 
boilers. Results showed Cu to be very serviceable. Coke did 
not cause corrosion of the Cu. Specially refined Cu is more 
stable than either cold or hot rolled Cu. See also comments in 
Engineering, Vol. 131, Feb. 20, 1931, page 269 under the title 
“Coke Fires and*Copper Flue-Back Boilers.” LFM (9) 


Golden Gate Bridge to be Longer Than Hudson Hiver 
Bridge. Jron Age, Vol. 127, June 18, 1931, pages 1979, 2008. 

Suspension structure measuring 4,200 ft. between centers 
of supporting piers with suspended side spans of 1,125 ft. 
each, making a total length of 6,450 ft.; each tower to be 
746 ft. above water and made of steel. Designed for a dead 
load of 21,600 lb. for each linear ft. on main span, and 20,300 
lb. on side spans. C and Si steels used. Wire specifications 
call for cold-drawn, with minimum ultimate strength of 
220,000 1b./in.2 Yield point, 16,000 lb. and cable stress of 
82,000 lb. Ductility is 4% elongation in 10 in. VSP (9) 


Lead Sheaths for Cables. N. A. Atten. Electrical Review, Vol. 
108, Feb. 13, 1931, pages 275-276; Feb. 20, 1931, pages 321-322. 

The requirements which lead-covered cables must fulfill 
from the mechanical, chemical and physical points of view 
and which vary considerably for aerial, underground and 
submarine cables, are discussed thoroughly. The lead-im- 
proving ‘alloys are described and their prices considered. It 
is demonstrated that, taking into account all relevant fac- 
tors (as well as costs) the most suitable sheathing for paper 
insulated cables, both for general purposes and part’cularly 
for severe conditions, is lead antimony. Ha (9) 

Babbitt Bearing. Rosert E. Buttman (White Movor Co.). 
Metal Progress, Vol. 20, Nov. 1931, pages 55-56. 

The author discusses the composition, casting conditions, 
grain size, and virgin raw materials used in the production 
of White Motor babbitt bearings. WILE (9) 











HEAT TREATMENT (10) 


Heat Treatment for Aircraft Engine Crankshafts. E. F. 
Lake. Heat Treatment & Forging, Vol. 17, Aug. 1931, pages 763- 
767. ’ 

Instructions for annealing, hardening and tempering, with 
micrographs of the structural changes caused by quenching 
and tempering at different temperatures are given. Ha (10) 


The Heat Treatment of the y-Monohydrate of Ferric Oxide. 
R. D. WittiaMs & J. Tuewtis. Transactions Faraday Society, Vol. 27 
Dec. 1931, pages 767-771. ; 

Contains 8 references, When prepared at room temperature 
from FeClg and Ca (OH)e2, FeeO3.H2O has the same crystal 
structure as y-hydrate. On heating in the temperature range 
250°-300 C., it is converted to the cubic form, and in the 
range 500°-600° C., to the rhombohedral form, there being no 
definite transition temperature. The size of the crystals at 
the various temperatures is given. PRK (10) 


Contribution to the Economic Heat-Treatment of Steel. 
(Beitrag zur _ iwirtschaftlichen Wirmebehandlung des 
bt or ig Ernst Bocx. Maschinenbau, Vol. 10, Feb. 19, 1931, pages 
127-132. 

The author shows how the annealing and hardening pro- 
cesses used increase the quality and value of the resultant 
material and how the costs of heat treatment can be re- 
duced. MAB (10) 

Heat-Treating Methods and Costs. Ernest Foster Davis. 
S. A. EB. Journal, Vol. 29, Dec. 1931, pages 474-475, 478. 

Development of continuous automatic methods for anneal- 
ing, carburizing and hardening steel have made quality much 
more uniform than it could be when it depended upon the 
skill, attention and faithfulness of workmen. Modern fur- 
naces carry out a scientifically planned cycle more accurately 
than workmen can, so that the depth of case, for instance, 
can be held to closer limits. The cost of the processes are 
greatly reduced; and far greater economies result from the 
increased uniformity of the product, which makes machin- 
ing easier and reduces the number of defective parts. The 
choice between sources of heat should be made only on the 
basis of results. Developments in forging are prophesied 
that will provide far greater accuracy than in present meth- 
é and will eliminate the formation of scale. Continuous 
corburizing furnaces using gas as the carburizing medium 
a also now in the process of being developed. Estimates 
how that carburizing can be done satisfactorily at a cost of 
about 0.6 cents/lb. in this manner. WAT (10) 


ieat Treatment for Large Forgings. W. J. Merten. Heat 
[,cating & Forging, Vol. 17, Sept. 1931, pages 870-871, 875. 
general discussion of improving the quality of forgings 
( arge mass and considerable weight by proper heat treat- 
ment. Tempering and quenching of such forgings require 


is 


t utmost care in uniformly slow heating in order to avoid 
iz sient failures by the formation of surface fissures due to 
v ping and severe local straining during heating. In the 
het treatment of large forgings, carbide dispersion or relo- 
c n is not as important as orderly grouping of alloying 
e ients and metalloids other than iron carbides and the 
I thermal and constitutional equilibrium diagram is 


0 of secondary importance. The temperature zone of max- 
imum solid mobility of components is, however, of the 
g:catest importance in the heat treating practice for large 


fi ngs. Ha (10) 
Hardening (10a) 
leetric Eye Means Accurate Heat Treatment. Metal Prog- 
’ Vol. 21, Jan. 1932, pages 43-45. 
scribes the new process of the Thompson Products Co. 
f pot hardening of gas engine valves. The operation was 
fi ierly done with an oxy-acetylene torch controlled by the 
ju ment of the operator. Electric heat is now applied un- 
the control of a photoelectric cell sensitive to 15° F. The 
né heating and control has resulted in a superior product 
at duced cost. > WLC (10a) 

Selecting and Hardening High-Speed Steel. Atrren HELLER 
(Hercules. Electric Steel Corp.). American Machinist, Vol. 174, 
Apr. 23, 1931, pages 635-638; Apr. 30, 1931, pages 685-688; 
Mas i, 1931, pages 726-728. 

5’ W- and 2 Co-steels were tested. All were drawn at 
i050° F. for 1 hr. Hardness readings are plotted on curves 
which show that hardness increases with the quenching 
temperature at a nearly uniform rate up to 2350° F. From 
2350° to 2425° F., the rate of increase is lower. Co-steels 
harden at lower temperatures than the W. Effect of soak- 
ing at various temperatures was tried. Soaking for one 
min. at 2250° F. gives the same hardness as 2300° F. with- 
out soaking. The lower temperature gives as good or 
better physical properties and hardening is more accurately 
controlled when using a short time soaking period and 
the lower temperature. Tougher and harder W-steels are 
made at 2250° F. with soaking for 1-2 mins. than at higher 
temperatures without soaking. Co high-speed steels are 
affected less by soaking at the hardening temperature or 
by overheating. Tempering is best done at 1050°-1075° F. 
and held at that temperature for 30 mins. Expansion takes 
place from 900°-1150° F. due to y-Fe being converted to aq 
at these temperatures, especially above 1000° F. RHP (10a) 
Riser gy | and Practice of Steel Hardening. (Zur Theorie und 
Faxis der Stahthirtung.) Franz Wever. (Diisseldorf). Archiv 
ay das Eisenhiittenwesen, Vol. 5, Jan. 1932, pages 367-376. 
- resented at meeting of Verein deutscher Eisenhtittenleute, 
Nov. 28, 1931. Includes discussion, 11 references, 20 diagrams 
oy illustrations. The transformation of austenite proceeds 
i three entirely different temperature stages, each stage 
vttiece a different range of stability. New heat treatment 
- cesses are the natural result of these observations since 
a possibility is offered of converting steels from the 
os tic stage into the far more stable austenite-region, in 
Spank to reheat or cool further by gradual annealing, im- 
>in aE: or hardening operations. This assumes the stop- 
Feten: = in any stage to be according to definite cooling 
“ene ee this purpose a series of ordinary hardening 
phe ey 8 was examined with respect to their cooling prop- 
pi on steels in both the pearlite and martensite regions, 
- ng excellent results. Groups of various hardening 

agents are easily formed. GN + DTR (10a) 








Annealing (10b) 


Varies Annealing Temperature by Induction Regulator. 
R. W. Mitrer. Steel, Vol. 88, Jan. 29, 1931, pages 38-40. 

Discusses the general design, constructional features and 
accessory parts of several types of electric annealing fur- 
naces made in Baden, Switzerland. Temperature control is 
obtained by the use of an “induction regulator” which raises 
or lowers the input voltage of the furnace from zero to 
double that of the line voltage. JIN (10b) 


Anneals High-Speed Steel in Pit-Type Furnace. W. S. Scott. 
Steel, Vol. 89, Sept. 17, 1931, pages 35-36. 

Description of furnace and temperature control. In this 
electrically heated furnace a heat is being obtained in 24 
hours; 7 hours heating, 17 hours cooling; a gas furnace 
required 60 hours. Ha (10b) 


Continuous Strip Annealing Process and Fundamentals of 
Heat Transfer in Continuous Strip Furnaces. O. JUNKER. 
Metals & Alloys, Vol. 2, Dec. 1931, pages 352-354. 

Translated by W. Adam (Ajax Electric Co.) from Zeitschrift 
fiir Metallkunde, Vol. 23, Apr. 1931, pages 124-125. Electrically 
heated continuous strip annealing furnaces are described for 
treatment of brass strip. WLC (10b) 


The Annealing of Metal Strip in the Continuously-Oper- 
ated Electric Furnace. Metal Industry, London, Vol. 38, June 
26, 1931, pages 641-643. 

Brass strip is annealed in horizontal and oblique electric 
furnaces. Automatic pickling, washing and drying units 
may be used with the latter type furnaces. Current con- 
sumption is around 100-130 KWH/ton. PRK (10b) 


On the Annealing Brittleness. Soyt Maita. Tetsu to Hagane, 
Vol. 17, No. 9, 1931, pages 1042-1046. 

“Annealing brittleness” is a term given by the author for 
the phenomenon that steel slowly cooled through the entire 
temperature ranges in the process of annealing is brittle, 
compared with that rapidly cooled from a_ temperature 
slightly below the Ar; point, with an amplified meaning of 
the “temper brittleness.” Several specimens of carbon steels, 
a Ni-steel, a Ni-Cr steel and a Ni-Cr-Mo steel were previ- 
ously heated at 900° C. for 1 hr. and quenched into oil. These 
specimens were annealed at a temperature slightly above 
the Acs point (marked by H), or above the Ac; point (marked 
by L), and cooled slowly in furnace to room temperature 
(marked by F) or quenched into water during cooling at a 
temperature slightly below the Ar; point (marked by Q), 
for which the Izod impact tests were carried out, and their 
microstructures were observed. In all cases, specimens F 
had a smaller impact value than specimens Q —_ their 

Q-F 
susceptibility to brittleness, ie., the value of nay was 
« 
largest in the Ni-Cr steel. Furthermore, specimens H were 
more brittle than specimens L and, hence, the toughness 
was largest in specimens LQ (i.e., annealed at low tem- 
perature and quenched during cooling), followed by speci- 
mens LF, HQ and HF in order; here, it is noticeable 
that a specimen which is annealed at a low temperature 
above the Ac; point and slowly cooled has a larger im- 
pact value than that annealed at a high temperature 
and quenched from a temperature below the Ar, point. 
In microstructure, a small amount of carbide, separated in 
the grain boundaries of ferrite by the solubility change be- 
low the Ar, point, is observable in specimens F, but none in 
specimens Q. Also, crystal grains are coarse in specimens H, 
while they are fine in specimens L. From these results, it 
is concluded that the annealing brittleness is due to the 2 
causes, i.e., coarsening of crystal grains and precipitation of 
carbide, the former being more effective. In order to elimi- 
nate the annealing brittleness, specimen should be annealed 
at a low temperature above the Ac; point and then be 
cooled rapidly below the Ar, point. ST (10b) 


Use of Hydrocarbon Gases for Bright Annealing of Metals. 
E. G. De Cortotrs & R. J. Cowan. American Gas Association Monthly, 
Vol, 13, Oct. 1931, pages 457-459. 

Some metals may be maintained bright very easily during 
heat treatment: the absence of free oxygen is all that is 
required. In zine-bearing metals, difficulty arises from the 
volatility of zine at annealing temperatures and which 
seems to be coincident with the liberation of occluded 
gases that are oxidizing and form a scale of mixed oxides 
that tarnish the alloy. This fact prevents the use of ordinary 
neutral or reducing atmospheres for this work. It was 
found that such metals could be made bright in an atmos- 
phere of hydrocarbon gases under certain conditions. In 
such an atmosphere the minimum bright annealing tempera- 
ture was 1250° F. This was too high for most annealing 
work. It was found that if the metal were drawn through 
this atmosphere at such a rate as never to attain this tem- 
perature the bright annealing reaction would continue only 
if the gas were held at the minimum of 1250° F. At this 
temperature, the hydrocarbon has cracked with the libera 
tion of free C and H. Further study indicated that it was 
the H which was the active bright annealing gas. This was 
proved by the use of pure H and of ammonia under the same 
conditions, for the reactions took place in exactly the same 
way. Above 1250° F. in the presence of a suitable catalyst, 
the hydrogen becomes activated and has a power for reduc- 
ing oxides not evident below that temperature. Using these 
ideas, a process has been developed for bright annealing 
wire or strip in strand form. It is applicable to ferrous 
and non-ferrous metals. RJC (10b) 


Furnace Atmosphere Governs Bright Annealing Action. 
R. J. Cowan. Steel, Vol. 89, Aug. 13, 1931, pages 34-38. 

The various atmospheres, such as H, N, COs, hydrocar- 
bons, are discussed with respect to their influence of keep- 
ing metal surfaces bright during annealing. The tests have 
developed 2 methods, one, based on the breakdown of a 
hydrocarbon gas seems particularly well adapted for the 
annealing of metals in form of strips or wire. The other 
method uses flue fas and methanol and is well suited for 
annealing of stampings or other bulky materials which may 
require a lower temperature anneal. Ha (10b) 
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Case Hardening & Nitrogen Hardening (10c) 


Deep Carburizing with Liquid Carburizers. (La cementa- 
zione profonda con cementi liquidi.) I. Musatti & L. DaAINeELLI. 
La Metallurgia Italiana, Vol. 23, Nov. 1931, pages 1015-1028; 
Giesserei mit Giesserei-Zeitung, Vol. 18, Dec. 4, 1931, pages 922- 
923. 

Baths such as 56% NaCN, 22% NaCl, 22% NazCOs; 70% 
BaCle, 20% NaCl, 10 CaCNe; and a “mixed bath” containing 
NaCN and KCN in the ratio of 4:1 and CaCNge, diluted with 
suitable quantities of other salts, were used in carburizing 
steels of about 0.15% C, 3 to 4% Ni and 0.7 to 1.5% Cr. The 
straight cyanide bath could not be used above 880° C, while 
the cyanamid bath was used at 880°-930° C., but gave only 
slight increase in rate of carburizing at the higher tem- 
perature. The mixed bath could be used at 930° C. without 
the fuming or swelling encountered with the others, and its 
rate of carburization was much increased at the higher tem- 
perature. The straight cyanamid bath gave the poorest re- 
sults of all as to depth of case. The scleroscope hardness at 
the surface was much lower (75-85) than that obtained with 
solid carburizers (90), but the layers at 0.2 to 0.3 mm. below 
the surface were harder (92-94) with the baths containing 
cyanide. The cyanamid bath produced greatest hardness at 
the surface but the hardness gradient fell rapidly. The 
mixed bath at 930° C. gave, in 2 hours, a scleroscope read- 
ing of 83 at the surface, 93 at 0.3 mm., then falling to 65 at 
1 mm. In 3 hours, it gave 75 at the surface, rising to 96 at 
0.6 mm. and falling only to 85 at 1 mm. The 2 hour case had 
0.91% C, 0.19% N in the first 0.1 mm. layer, the same carbon 
in the second but the N fell to 0.05%; at greater depths, the 
C and N curves were practically straight lines, falling to 
0.30% C and 0.10% N at 1 mm. The presence of KCN as well 
as NaCN and that of CaCNeg are credited with causing the 
depth of case with the mixed bath. The exact composition 
of the mixed bath is not given. Repeated impact notched bar 
tests on the core material and on specimens carburized to 
0.6 and 1 mm. with the mixed bath and with an ordinary 
solid carburizer plotted between energy of blow and num- 
ber of blows to break, show all 3 curves crossing. At the 
highest stresses, the order of life is core material, solid car- 
burized, mixed liquid bath carburized. At the lowest, the 
order is reversed. Contains 34 references, 17 figures, 8 tables. 

Ha + HWG (10c) 


Nitriding of Iron and Iron Alloys, Il. (Ueber die Nitrierung 
von Eisen und Eisenlegierungen. I1.). O. Meyer & R. Hosrocx. 
Archiv fiir Eisenhiittenwesen, Vol. 5, 1931, pages 251-260. 

Report of the Institute of Ferrous Metallurgy at the 
Technische Hochschule Aachen, 30 references. The paper 
continues the previous investigation by W. Bilender and 
O. Meyer, Archiv fiir Eisenhiittenwesen, Vol. 4, Jan. 1931, pages 
343-352, reviewed in Metals & Alloys, Vol. 2, Sept. 1931, page 
. Electrolytic iron was nitrided at 550° C. for 2, 5, 8, 11, 
15%, 21%, 30, 40 and 87 hrs. The dissociation of ammonia 
was kept below 10%. The hardness was determined at vari- 
ous depths of the case with a Firth hardness tester, but 
the readings were converted to Brinell. In plotting the hard- 
ness against the depth of case, a maximum of hardness was 
observed on every curve for the various nitriding tempera- 
tures. No strict relation between this “spitzenharte” and 
time of nitriding seems to exist. (This occurrence of a maxi- 
mum on the hardness-depth curve has been observed by the 
authors for the first time, but it may be pointed out that an 
indication of such an occurrence was observed and described 
in the simultaneously published paper by O. E. Harder and G. 
B. Todd, Transactions American Society for Steel Treating, Vol. 19, 
Nov. 1931, pages 41-65. In 2 of the samples there also was 
the hardness at a depth of about 0.003 to 0.004 in. somewhat 
higher than at the surface). In nitriding at higher than the 
above mentioned temperatures the maximum of hardness 
is found at greater depths but, when the nitrided specimens 
are annealed for some time at 550° C. or higher tempera- 
tures, the location of maximum hardness in the specimen is 
shifted in the other direction. The nitrogen contents at 
maximum hardness are very far below those which have 
been given as the solubility limit of nitrogen in q-iron at 
room temperature. To study the causes of nitrogen hardness, 
X-ray pictures were taken of successive layers of nitrided 
specimens 0.1 mm, thick, but the results are not yet suffi- 
cient to find a reasonable explanation. Similar experiments 
were carried on on Fe-Al alloys containing 0.09%, 0.17%, 
0.40%, 0.70%, 0.80%, 1.08%, 2.08% and 3.66% Al and nitrided 
for 48 hrs. at 550° C. The surface hardness after a steep in- 
crease with increasing content of Al attains a maximum at 
0.8% Al, to decrease again at higher contents without show- 
ing a continuous curve but having another maximum and 2 
minima. The hardness-depths curves were also plotted. 
Maximum hardness occurs below the surface at concen- 
trations above 0.70% Al. X-ray patterns were taken of layers 
of a 0.8% Al alloy nitrided for 24 hrs. at 550° C. The hard- 
ness of nitrided Fe-Al alloys is due not to a single effect 
but to the following reactions. (1) The largest increase of 
hardness is caused by the hard and insoluble compound 
AIN in blocking the gliding planes, (2) A smaller extent of 
hardness is due to the deformation of the iron lattice by 
AIN. (3) Nitrogen reacting with the iron matrix increases 
the hardness in the fields of low concentrations of nitrogen, 
i.e., in greater depths of the specimen. (4) At higher con- 
tents of Al, the formation of layers of precipitation can 
cause an increase of hardness. GN (10c) 


Nitrided Valve Guide Bushings for Airplane Motors (Ni- 
trierte Ventilfihrungsbiichsen fir Flugzeugmotore). J. W1ze- 
MANN. Deutsche Motorseitschrift, Vol. 8, May 1931, page 198. 

Points out the technical difficulties inherent in the valves 
of airplane motors and discusses the advantages of nitrided 
valve guide bushings. EF (10c) 


Carburizing in Electric Furnaces. (La cémentation au four 
oa Journal du Four Electrique, Vol. 40, Dec. 1931, pages 
ii- ° 

A translation of an article in Machinery dealing with the 
advantages of electric furnaces for carburizing purposes 
and giving production figures from the installation of David 
Brown and Sons, Ltd. JIDG (10c) 
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Case-Hardening with Liquid Carburizing Agent. Engineering, 
Vol. 131, June 19, 1931, page 803. 

Describes new case-hardening process in which a liquid 
is used, Carbonal, which has a vegetable base and is rich in 
hydro-carbons. lllustration shows the apparatus and elec- 
tric furnace used in the process. LFM (10c) 

Moisture in Gas has Effect on Carburizing Action. Sicei, 
Vol. 88, Mar. 5, 1931, pages 59-63. 

Gas used for carburizing should first be dried thoroughly 
as the moisture contained in it often prevents satisfactory 
carburization. The steel to be carburized should be first ex- 
posed to COe gas for a brief period as this gas serves to re- 
move from the steel a dead surface film which retards the 
penetration of carbon. Suitable burners for gas carburiza- 
tion are described briefly. Ha (10c) 

The Development of Continuous Nitriding. R. J. Cowan. Heat 
Treating & Forging, Vol. 16, Oct. 1930, pages 1277-1280. 

A general discussion of nitriding and detailed informa- 
tion regarding the process as carried out in continuous 
furnaces. See Metals & Alloys, Vol. 2, Dec. 1931, page 132. 

Ha (10c) 

Nondeforming Alpha-Delta Carburizing Steel. A. B. Kinzer 
(Union Carbide and Carbon Research Lab.). American Society 
for Steel Treating, Preprint No. 15, 1931, 10 pages. ~ 

Paper read and discussed before the Boston Convention 
of the Society, Sept. 1931. The author attributes the distor- 
tion experienced in the heat treatment of carburized work 
to the changes in volume involved in the phase changes of 
the core material. In line with this idea, an alloy steel for 
carburizing has been developed which has no a-y trans- 
formation. The well known loop of the y-Fe range in Cr 
steels is made use of with similar conditions in the diagrams 
for Si and V. By proper combination of these alloys, a steel” 
of low alloy content can be produced at reasonable cost 
which will have no transformation in the core. At carburiz- 
ing temperatures, q-Fe will slowly absorb C; the higher C 
thus attained shifts the loop so that the y-transformation 
takes place and C is rapidly absorbed by the austenite. Tests 
have demonstrated that this combination results in a very 
minimum of distortion on quenching and the core proper- 
ties are improved by the alloy additions. The compositions 
and physical properties resulting from this type of steels 
are given. WLC (10c) 


Malleableizing (10g) 


Black Spots in Malleable (Quelques remarques sur un 
défaut de fonderie: “le noir de Ia maliéablie). M. Kacan & 
R. Deprez. Congres International des Mines, de la Métallurgie et 
la Géologie appliquée, Section de Métallurgie, 6th session, Liege, 
June 1930, pages 875-877. 

Black patches in white iron for malleabilizing are con- 
sidered to be due to gas penetrating into heat-cracks. T 
cracks form through improper design of the casting, wrong 
gating, or lack of precautions in molding. HWG (10) 

Malleable Iron with Black Core in the Cupola Furnace (4 
propos de fonte malléable a coeur noir au cubilot). | 
Kiurjtmans. Revue Fonderie Moderne, Vol. 25, Sept. 10, 19351, 
pages 327-328. 

The author maintains that a good malleable iron can 
produced in the crucible as well as in the reverberatory fu 
nace, provided that all cementite is decomposed in fixe: 
cementite before the thermal treatment has gone — “et 

a (10: 

Pots for Malleableizing. (Tempertipfe.) W. Bernuarp. 2 
schrift fiir die gesamte Giesserei Praxis, Vol. 53, Jan. 24, 1922, 
pages 44-45. 

Brief description on production and composition of pots 
for malleableizing. GN (102) 

Effect of Molybdenum on Graphitization of White Cast 
Iron. W. H. Jennincs, Jr. & E. L. Henperson (Iowa State Col- 
lege). Metals & Alloys, Vol. 2, Qct. 1931, pages 223-225. 

5 references. The authors report a study of the effect 
of Mo up to 5% in malleable iron. Its presence results in a 
grain refinement and rates of graphitization are inversely 
proportional to the amount of Mo present. Mo increases 
the hardness, toughness and tensile strength of malleable 
iron. WLC (102) 


Malleable Iron—Recent Progress. H. A. Scuwartz (National 
Malleable & Steel Castings Co.). Metals & Alloys, Vol. 2, Sept. 
1931, pages 143-149. 36 references. 

The author discusses the compromise between high and 
low C, high and low Si with consideration of the size of 
section in making malleable iron. The alloy must freeze 
without precipitation of graphite but must graphitize in 
a reasonable time by treatment. The annealing cycles nec- 
essary to achieve complete and satisfactory graphitization 
are discussed. It is stated that malleable iron is the most 
readily machinable ferrous alloy known. The differences 
between European and American malleable are pointed out, 
white heart and black heart, respectively, are the most 
prevalent types of malleable made in the 2 continents. The 
effect of other elements on malleable are discussed as to 
their effect upon graphitization. Al, Zr, U, Ti, Ni, Si, B in 
small amounts only, Cu and Co only slightly, accelerate 
graphitization. Cr, Mn, V, S, Se, Te, B over 0.10%, Mo in fair 
amounts, Sb and Sn are retarders of graphitization. The 
various views on the mechanism of graphitization are dis- 
cussed. Applications of malleable castings are discussed. The 
author gives 8 cautions to engineers using malleable. 

WLC (10g) 


The Annealing of Malleable Iron (Das Gliithen von Tem- 
perguss). V. WoLenicn. Giesserei mit Giesserei-Zeitung, Vol. 18, 
Nov. 6, 1931, page 868. 

In order to shorten the duration of annealing, the tem- 
perature is increased to 1000° C., the content of C is re- 
duced considerably and that of Si is increased. The content 
of P must not exceed 0.2%: S must be kept as low as possi- 
ble. The content of Mn is calculated from % Mn = % 8S X 
1.7 + 0.2. Under these conditions, the annealing takes, in all, 
about 35 to 40 hrs. Samples showed a tensile strength of 35-40 
kg./mm.2 and 7-10% elongation. This annealing process can 
also be applied for black-core malleable castings. Ha (10g) 


— 











JOINING OF METALS & ALLOYS (11) 

New Developments in Pipe Joints (Neuzeitliche Rohr- 
leitungsverbindungen). E. H. A. Tuav. Gas- und Wasserfach, 
Vol. 74, Oct. 17, 1931, pages 861-866. 

Abridged in Gas World, Vol. 95, Dec. 5, 1931, Coking Section, 
pages 12-14. The recent developments in the gas, water and 
oil industries have led to the increase in the complexity of 
the network of transmission lines. The connecting of indi- 
vidual pipes or systems with others requires precaution and 
care. The chief causes for leakages occurring in those con- 
nections were investigated and it was concluded that the 
joints should be required to be of specified quality. The 
article discusses flanges, screws, screw-caps and weld seams, 
the improvement of welds in steel tubes and in cast tubing, 
taking into consideration pressure, variation in temperature, 
eravity, ete. Several commercial types of joints and ma- 
terials are described. MAB (11) 

Welding or Riveting in Chemical Equipment Manufacture? 
(Schweissen oder Nieten im Chemischen Apparatebau?) H. 
BuCHHOLZ. Chemische Fabrik, Vol. 4, Oct. 21, 1931, pages 413-414; 
Oct. 28, 1931, pages 421-422. 

Contains 4 references. It is shown that, in welded chemi- 
eal equipment, corrosion takes place along the riveted seam 

nd in the rivets due to strains in the metal. The corrosive 

ttack assumes the same pattern as the strains in the metal. 
his ean be reduced by thoroughly annealing the metal. 
ids and other solutions which tend to dissolve the metals 
ttack them in the form of grooves, while NaOH, Ca(NQOs)zo, 
VaNOg and NH4NOs produce  intercrystalline corrosion. 
Photographs of rivets attacked by chemicals are shown. For 
these reasons, riveted construction is not recommended for 
chemical equipment. Good quality welding is stronger, more 
rrosion-resistant and cheaper. Oxy-acetylene welding, to- 
ether with hammering to form small grain size and ex- 
ide gases and slag, produces good results. It is better 
to anneal the parts after welding. For cast iron, oxy-hydro- 

n welding is better. Electric welding has not been used 
much for chemical equipment as it is difficult to obtain 

rfect joints free from inclusions. CEM (11) 

The Soldering of Brass and Copper Tubes in Sanitary 
Piumbing. (La Soudure des Tubes en Laiton et en Cuivre 
dans les Installations Sanitaires.) Cwivre et Laiton, Vol. 4, 
15, 1931, page 551. 

escription of methods of joining tubes by soldering and 
zing. Ha (11) 
soldering and Welding Aluminum and Its Alloys. (Das 
Liéten und Schweissen von Aluminium und seinen Legier- 
ungen). Ernst Weser. Giesserei-Zeitung, Vol. 27, Feb. 1, 1930, 
es 72-76. 
and its alloys are difficult to solder because (1) the 
skin of thermally resistant and chemically inert oxide 
iers a firm alloying of the metal and solder, (2) the high 
ific heat and thermal conductivity of Al cause in spots 
juenching”’ of the liquid solder, and (3) the strong elec- 
ositive nature of the metal sets up reactions in the pres- 
of liquids or moist air. Most modern Al solders consist 
ipally of Sn with some Al and Zn. Many contain also 
Bi, Cd, Cu, Pb, Ni, Ag and other metals. Soldered joints 
tested in steam, boiling salt solution, or in boiling H2O 
several days. The tensile strength is 5 kg./mm.2, which 
»wer than that of Al. In order to meet chemical and me- 
chanieal specifications, autogenous welding is recommended. 

A s one of the most weldable of metals, if the following 
charaeteristics are kept in mind: (1) low resistance against 
‘ lation, (2) high coefficient of expansion, (3) high ther- 

! conductivity, (4) low melting point, (5) low tensile 
strength at high temperatures, (6) tendency to warp. Mod- 


er fluxes consist of alkaline chlorides, fluorides, bisul- 
phates, ete. A slightly reducing oxy-acetylene flame gives 
Fs results. Welded joints should be guarded against too 

cooling. (11) 


Brazing (Ila) 


Brazing by Resistance Method. W. C. Rerepv, M. Uncer & G. E. 
G rp. General Electric Review, Vol. 33, Oct. 1930, pages 568- 
D7 Brass World, Vol. 26, Oct. 1930, pages 267-269. 

Many metals, such as Cu, Ag, Ni, steel and their alloys, 
can be brazed electrically. See Metals & Alloys, Vol. 2, Mar. 
1931, page 70. (lla) 

Copper Brazing in Controlled Atmosphere Furnaces. H. M. 
Wernser (General Electric Co.). Metals & Alloys, Vol. 2, Nov. 
‘931, pages 284-287. 

The technique of copper brazing in an atmosphere of hy- 
irogen is described. Applications of the method to the join- 
ing of metal golf shafts, carboloy tips to various holders, 
tefrigerating machine parts and other parts are described. 
Hydrogen reduces any oxides formed and the very fluid 
copper flows readily into all joints making a sound connec- 
tion WLC (lla) 

Brazing Carbon Steel. Burton W. WueEeE Ler. Power, Vol. 74, 
Oct. 6, 1931, page 503. 

To braze C steel for tempering, Cu only is used instead 
of Cu-Zn spelter. The parts must be heated to higher tem- 
peratures than for an ordinary job. After brazing, the C 
steel should be annealed, hardened and drawn. AHE (11a) 
_ Brazing with a Self-Fluxing Alloy. C. J. Snyper. Machinery, 
Vol. 37, June 1931, pages 760-762. 

Parts are brazed together in an electric brazing machine 
by the use of a self-fluxing phosphor-copper alloy which 
thoroughly fluxes the joint. Methods of making different 
types of joints are expiained. Ha (11a) 

Lowering of the Over-head Expenses in Gas Plants and 
Water Plants by the Utilization of the Welding Technique. 
I. Hard Soldering (Senkung der Betriebskosten in Gas- und 
W asserwerksbetrieben mit Hilfe der Schweisstechnik. I. 
Hartléten), F. Wrecuwertu. Gas und Wasserfach, Vol. 74, July 
18, 1931, pages 678-684. . 
_ The economical utilization of the oxy-acetylene torch in 
connection with a bronze solder (59-63% Cu, 36-40% Zn, 
9.9-1.5% Sn) for repair work in gas plants and water plants 
ae Siven at length and a great number of practical examples 
are presented in 24 illustrations. The reduction of the sol- 
dering temperature of the torch is stressed in the discus- 
Sion of the procedure of hard soldering. EF (lla) 
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Silver Brazing of Monel Metal and Nickel. R. J. McKay. 
Western Machinery World, Vol. 22, June 1931, pages 256-257. 

Though bearing the name of “solders” silver solders are 
strictly speaking brazing or welding metals. They lie in 
between soft solders and welding metals. A silver solder, de- 
veloped in conjunction with the International Nickel Com- 
pany and recommended by Handy & Harman, known as type 
RT, flows at the temperature of 1325° F. and is recommended 
for joining Monel metal and Ni. Boric acid and borax may 
be used as a flux. WHEB (lla) 


Soldering (!1b) 


Soft Solders and their Application. G. O. Hiers (National 
Lead Co.) Metals & Alloys, Vol. 2, Nov. 1931, pages 257-261, 
mid. 

47 references. An equilibrium diagram for Pb-Sn system 
is given and discussed. The addition of small amounts of Sb 
results in a “peritectoeutectic point” at Pb 40%, Sn 57%% 
and Sb 2%% with a reaction temperature of 188° C. A.S.T.M. 
specification for soft solder cover 11 compositions varying 
from 31-63% Sn, up to 2% Sb and balance Pb except for 
permissible impurities. British Standards list 8 solders of 
similar composition and one of 95% Sn and 5% Pb, permis- 
sible Sb up 0.3%. The nature of a soldered joint is discussed; 
alloying is desirable but not essential. A deposit of Pb acting 
as a solder is obtainable on Al by heating lead chloride in 
contact with Al; no alloy results. A solder must be adhesive. 
The rule for soldering is cleanliness of the metal. Mechanical 
and etching methods for cleaning are discussed. Fluxes are 
discussed: those which act to prevent oxidation and those 
which act as a scavenger, also ZnCle-NH,4Cl flux acts in the 
latter way. Method of application of solder varies with the 
size, shape and nature of the parts being soldered; the speed 
of soldering and the mechanical properties obtained in the 
joint depend upon the method employed. Methods are dis- 
cussed under wiping, soldering tool or “iron,’’ blow torch, 
sweating, and dipping. Modifications or combinations are 
worked to advantage for certain jobs. The surfaces to be 
soldered must be brought to the solder temperature. Special 
applications of these methods are described. Curves show the 
mechanical properties to be obtained from soldered joints; 
one shows effect of temperatures and “creep.” WLC (11b) 

Brazing or Hard Soldering Metals with Silver Solders. 
A. Eyres. Sheet Metal Industries, Vol. 5, July 1931, pages 182-186. 

The application of silver solders is possible on brass, 
bronze, copper, Monel metal, nickel, iron, steel and stainless 
steel. The melting points of silver ‘solders vary from 1250°- 
1600° F. The most reliable flux is fused borax, Coarse 
grained structure and distoftion result from overheating. 

AWM (il1b) 

Silver Solders and Their Use. R. H. Leacun (Handy & Har- 
man.) Metals & Alloys, Vol. 2, Nov. 1931, pages 278-283. 

The author reports a metallographic study of Ag solder 
joints with Cu, brass, Ni-Ag, Monel, and Fe. 4 solders of 
following compositions were studied: 


Silver 20% 50% 65% 80% 
Copper 45% 34% 20% 16% 
Zine 20% 16% 15% 4% 


Cadmium 5% idee ee sees 

The diffusion of the solder into the base metal was studied 
by holding soldered joints molten for periods up to 2 hours. 
Holes drilled in blocks of metal were filled with solder, 
covered with borax flux and held at several hundred de- 
grees above the liquidus of the solders for various periods 
and examined under the microscope. The zone of diffusion 
was definite though shallow in cases where no superheat 
was applied. Superheat produces greater diffusion. Practical 
applications of Ag soldering are discussed. The use of fluxes 
and technique for elimination of “balling up’ and pinholes 
are discussed. With proper handling high Zn solders will 
not cause pinholes. WLC (11b) 


Special Solders. Metallurgist, Oct. 1930, pages 157-158. 

A critical abstract of “A New Solder for Electrical Appa- 
ratus” by James Silberstein in the Aug. 1930, Metals & Alloys, 
For abstract see Metals & Alloys, Vol. 2, Mar. 1931, page 70. 

VVK (11b) 


Welding & Cutting (IIc) 


The Welding of Magnesium Alloys. Engineering, Vol. 131, 
May 22, 1931, page 681. 

Messr. Barimar, Ltd., London, report the successful weld- 
ing of Elektron. This is an Al-Mg alloy containing about 
10% Al and small amounts of Zn, Cu, Mn, and Si. LFM (11c) 


Experiences with an Electrically-Welded Ship. Engineering, 
Vol. 131, Apr. 3, 1931, pages 460-461. 

Comments on satisfactory condition of an all-welded ves- 
sel even after 2 serious accidents. If the ship had been of 
riveted construction, much more damage would have re- 
sulted, both to the steel plates and to the cargo. After 11 yrs. 
of service, there is no excessive corrosion in any part of 
the welded structure. Illustrated. LFM (llc) 


Welding of Rails. (Das “Aufarbeiten” von Schienen.) Tx. 
WUPPERMANN. Organ Fortschritte des Eisenbahnwesens, Vol. 86, Aug. 
1, 1931, pages 327-329. 

The advantages of cutting and joining rails in the field 
by thermit-welding are pointed out, as this method does 
not require a welding outfit. Ha (llc) 


Recent Investigations in the Fields of Welding and Cut- 
ting Technique. (Neuere Untersuchungen auf dem Gebiete 
der Schweiss- und Schneidtechnik.) \W. Zimm. Die Warme, Vol. 
54, Nov. 28, 1931, pages 881-884. 

Investigations of the past years yielded new conceptions 
regarding the advantageous utilization of the welding torch. 
The significance of critical heat stresses during the welding 
operation appears to be strongly over-emphasized. Thé in- 
fluence of the welding flame and the properties of the weld- 
ing rod are considered. EF (lic) 


Welded Sheet Aluminum Work. Shect Metal Worker, Vol. 22, 
Dec. 11, 1931, pages 689-691. 

Illustrations of welded gutters and leaders and general 
hints how to do the work economically. Ha (llc) 
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Practical Hints for the Welder. (Praktische Winke fiir den 
Sep rmeeaeen:) Die Schmeilzschweissung, Vol. 10, Dec. 1931, pages 

Causes of failures are often due to faulty holding of the 
flame, the welder gets too close to the piece. The particular 
conditions of welding of cast-iron, brass and Al are dis- 
cussed. The piece should be preheated with a small flame, 
the apparatus should always be kept clean and in good 
condition. Ha (lic) 

stee: Foundry Welding. Edgar Alicn News, Vol. 10, Oct. 1931, 
pages 972-976. 

Discussion of a paper by V. Gordon Pierson in which the 
many useful applications of welding to steel castings were 
commented on and the difficulties in relation to blow holes, 
porosities, breaks and the best way of mending them are 
discussed. Ha (lic) 

wen-uestructive Tests in Welding. (Zerstérungsfreie Priif- 
ung von Schweissungen.) kK. L. Zeven. Die Warme, Vol. 54, Apr. 
zv, 1931, pages 229-z31. 

This review of the non-destructive tests in welding tech- 
nique pertains to: visual examination, kerosene test, mag- 
netic test according to Roux, electrical test of Sperry and 
modifications of Hodge, stethoscopic test (Dawson, Kinzel), 
examination by X-rays (Kantner, Herr, Lefering) and 
fatigue water pressure tests according to Hodge. EF (llc) 

Ksiimating biesd-Weiding on Muiti-Story Buildings. Engi 
neertiny News-Record, Vol. 108, Jan. 21, 1932, pages 94-95. 

A study of the costs, time used, materials, and other 
economic details on 3 buildings, each 14 stories or over, in 
representative sections of the United States. Valuable tabu- 
lations and discussion are included. CBJ (1l1c) 


Are-Weiding Progress that Tends to Eliminate the Human 
Factor, Metauwurgia, Voi. 5, Dec. 1931, pages 35-36. 

The shielded arc has made possible the production of 
welds that are just as reliable as riveted joints. Curves 
showing the correct ratios for Mn, Si and Al in welding 
rods are shown. JLG (11c) 


Welding Qualities of Steel. Witmer E. Stine. Iron & Coal 
Trades Review, Vol. 123, Dec. 11, 1931, pages 906-907; Foundry 
Trade Journal, Vol. 45, Dec. 24, 1931, pages 387-398. ? 

A study was made of the various elements which affect 
the results in are-welding including the steel used in the 
manufacture of shapes and plates as well as the electrod: 
material, Curves are reproduced indicating Al, Si and Mn 
content of optimum arc-welding characteristics. In genera 
it could be stated that aluminum oxides or any other non- 
metallic inclusion in steel which has its melting point bs 
tween the melting point and boiling point of steel will caus 
Slag holes or pits in the weld metal of electric-arc-welded 
steel unless it is fluxed with a material which lowers the 
freezing point below that of the steel. Al, Ag, Mn or an 
other deoxidizers having gas-solvent properties which are 
present in excess of the quantity necessary for chemical 
equilibrium with the oxygen present in the steel at a tem- 
perature slightly above the temperature of solidification 
may cause the formation of gas holes in the weld metal of 
are-welded steel. OWE + Ha (ilc) 

Testing Steel Sheet for Weldability. Metal Stampings, Vol. 
May 1931, page 414. 

Describes a ready blowpipe test for determining the weld- 
ing quality of steel sheet. JN (llc) 

Report of Structural Steel Welding Committee. Joura! 
American Welding Society, Vol. 10, Nov. 1931, pages 18-40. 

Second installment of report of Structural Steel Welding 
Committee of the American Bureau of Welding. Consists of 
Sections 3, 4, and 5 which deal with welder qualification test 
results, adjustment of length and cross section of welds, and 
program test results. Many photographs of typical failures 
are shown together with graphs showing test data. 

TEJ (lic) 

Reduction of the Operating Cost of Gas and Electric 
Works by Welding Processes. I. Hard Soldering (Brazing), 
(Senkung der Betriebskosten in Gas- und Wasserwerksbe- 
trieben mit Hilfe der Schweisstechnik.) Das Gas- und Wasser- 
fach, Vol. 74, July 18, 1931, pages 678-684. 

Discusses the welding of various parts such as casings in 
motor frames, casing for diaphragm rims in centrifugal 
pumps, distance pieces for tubing, water meter danges, hubs 
and headers of cog wheels, valve flanges, water jackets in 
compressors, bell crank levers, valve discs in diaphragm 
pumps, ete. Welding is done with bronze rods of a composi- 
tion of 59-63% Cu, 36-40% Zn and 0.5-1.5% Sn. Investigations 
of failures, including tensile tests and microscopic examina- 
tions due to cracks and fissures are carried out. MAB (lic) 


New Electric Welded Pipe Process Differs from American 
Practice. Stee/, Vol. 88, Jan. 29, 1931, page 49d. 

A new process for the manufacture of welded pipe and 
tubing has been developed in Norway and is now in use in 5 
European plants. This process permits the electric welding 
of hot rolled open seam tubing without pickling, cleaning or 
shearing at production speeds up to 80 ft./min. JN (11c) 


Standard Tests for Welds. Revision of Bulletin No. 1, 
American Bureau of Welding. Journal American Welding Society, 
Vol. 10, Nov. 1931, pages 14-17. 

Standard procedure for preparation of samples and test 
specimens, tensile test of base metal, tensile test of weld 
metal, tensile test of welds, bend tests of welds and shear 
tests of fillet welds. TEJ (11c) 


Pullman Builds All-Welded Hopper Cars for C. G. W. Jour- 
nai American Welding Society, Vol. 10, Nov. 1931, pages 5-7. 

Reprinted from Railway Age. 5 70-ton hopper cars for coal 
transportation will each produce $400 more revenue/yr. than 
riveted cars, due to substantial saving of weight because 0 
their all-welded construction. TEJ (1l1c) 


Announces Production of 6 to 24 Inch Diameter Spiral 
Welded Pipe. Stce/, Vol. 88, Feb. 19, 1931, page 47. 

This is produced in 40 ft. lengths by the American Rolling 
Mill Co., Middletown, O., from coiled strip, 200 ft. in length 
The spiral seam is formed by feeding the flattened strip into 
the welding machine at an angle of 45°. This results in @ 
straight, true-round, rigid pipe with smooth inside walls. 
The finished pipe is tested hydraulically. JN (11c) 
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Securing Quality in Steel Plate. J. Stewart Huston (Lukens 
Steel Co.). Metals & Alloys, Vol. 2, Oct. 1931, pages 209-213. 

The author recounts experience in manufacture of plate 
steel. He discusses the quality of plate under the various 
operations melting, pouring, molds, heating, rolling, cutting 
and inspection. The applications of “open” and of “killed” 
steels are discussed as are the defects resulting in plate 
from faulty melting and casting. The effect of alloy content 
and the fabrication of structures from welded plate is 
discussed. WLE (12) 


Melting & Refining (12a) 


The Distribution of Non-Metallic Inclusions in Steel In- 
gots, and the Effect of Deoxidizers Upon the Distribution 
with Special Reference to Zirconium, Sodium and Calcium. 
(Die nichtmetallischen Einschliisse in Stahl, ihre Verteilung 
im Gussbleck und ihre Beeinflussung durch Desoxydations- 


mittel, insbesondere durch Zirkon, Natrium und Calcium). 
W. ZieLer. Archiv fiir Eisenhiittenwesen, Vol. 5, Dec. 1931, pages 
299-314. 
The distribution of non-metallic inclusions in steel was 
determined in 50 heats of SAE 4140 of normal production 
nd in other heats made in the electric furnace which had 
en deoxidized with zirconium, sodium and calcium. The 
ount and distribution was studied in all steels by count- 
ng the number of inclusions in an area of % in.2 of 5 5 in. 
llets, representing top, bottom and middle of the ingots. 
‘he results show that the non-metallic inclusions in the 
ngot are distributed as follows: Inclusions of oxides and 


silicates are most numerous in the bottom of the ingot and 
so show the largest dimensions there. Inclusions of sul- 
ides coincide with the segregations and, therefore, are 
re numerous in the top of the ingot. The occurrences 
ring solidification and their effect upon the distribution 
the inclusions are considered. The formation, within, and 
e elimination of non-metallic inclusions from the liquid 
steel bath are essentially affected by the ratio of manganese 
t ilicon during the melting down and the working period of 


heat as well as the state of the melt at the time of the 
f t additions of the alloying elements. A high content of 
, ganese at the end of the melting-down period decreases 


number of inclusions. A high content of silicon at the 
of the melting-down period increases the amount of the 
ite inclusions. If an alloy containing larger amounts 
ilicon and carbon is added to an incompletely deoxidized 


bath, silicon oxidizes to silica and part of the carbon, 
irbon monoxide which, again, causes the formation of 
a during a later addition of silicon. The formation of 


ates is practically 

s. Deoxidation with 

iys preferable to a 
g » silicon and 


negligible in completely deoxidized 
Silicon and manganese together is 
deoxidation with manganese only, 
manganese form an iron-manganese sili- 
‘ with a low melting point which can be better removed. 
I advisable to add manganese before the addition of sili- 

so that in adding ferro silicon a sufficient amount of 
sanese oxide is already present to form the iron man- 
py se silicates. The influence of zirconium, titanium, cerium, 


: im and calcium as deoxidizers was studied. Titanium 
| ents segregations without interfering with the clean- 
li of the steel. TiOo lowers the melting point of the 
~ ite slag and thus facilitates its elimination. Ti also 
f ; the compound TiN thus eliminating nitrogen. Zirco- 
n combines with S to ZrSe and with N to ZrN and de- 
c es the number of non-metallic inclusions. The best 
re ts as to cleanliness of the steel are obtained when Zr 
ided to the ladle, although the number of nitride in- 

é ns inereases in this case. However the inclusions of 
Z re of a very small size and no impairing influence upon 
quality could bé observed. Cerium increases the non- 

n lliec inelusions in steel. Sodium is unsuitable as deoxi- 
d since it reacts explosively and makes it impossible to 
ge proper ingot. Calcium seems to be fit as deoxidizer. It 
decreases the oxygen content and the non-metallic inclu- 
sions in steel. 17 references. GN (12a) 
\ Thermal Study of an Open-Hearth Furnace. Wma. M. 
Henry & T. J. McLaucuiin. Engineering, Vol. 131, June 1931, page 
RO Fuels & Furnaces, Vol. 9, June 1931, pages 703-706, 716 
Paper read before the American Iron & Steel Institute, 
New York, May 1931. See Metals & Alloys, Vol. 2, Nov. 1931, 


page 281. LFM + Ha (12a) 

The Volatilization of Antimony in the Converter. (Ueber 
die Verfliichtigung des Antimons im Konverter.) W. KRoLt. 
Metall und Erz, Vol. 28, Nov. 1931, pages 521-523. 

Contains 2 references. Attempts to recover Cu from Cu-Sb 
slags by volatilizing the Sb in converters have failed because 
only a small amount of the Sb can be driven off. It is nec- 
essary to form SbeOz3 which is volatile, and which forms at 
1150° to 2200° C. At lower temperatures SbeO,4 forms, which 


is not volatile. Conditions in the converter are not favor- 
able as volatilization is reduced by the presence of basic 
materials such as PbO, MgO, CusO and FeO. When FeS or 
CaO were added, volatilization was prevented entirely. A 
Cu-Sb slag was heated in a specially built steel retort in 
vacuum at 600° C. and over 50% of the Sb was volatilized. 


Sb may have been present in the slag as Sb2Oz, or it may 
have formed in a secondary reaction from higher oxides with 
©u20 or small Cu particles. The process is not practical as 
Sb2O3 reacts with the steel retort wall. CEM (12a) 

The Melting of Cast-Iron Rolls in the Electric Furnace 
(Das Schmelizen gusseiserner Walzen im elektrischen Ofen). 
L. Det Grosso. Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 6, 1931, 
page 867. 

The manufacture of finishing rolls, which are best made 
of a semi-hard cast iron with 2.5% C, has been found to give 
best results in the electric furnace. The rolls show denser 


and more uniform grains even in complex sections, a very 
fine and well distributed graphite and a pronounced pearlitic 
Also, the mechanical properties were better than 
A 3-high mill equipped with such 
Save a 32% higher production than when equipped 
Ha (12a) 


Structure. 
those of other materials. 
rolis 


with rolls from a reverberatory furnace. 
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- OVER 10,000 IN USE - 


Requires no connection with furnace; no accessories; no in- 
stallation. @jGives actual heat of material aside from furnace 
temperature. (| Always ready to tell within 3 seconds any short- 
comings in your equipment. @jIt is serving many industries 
where heats must be measured accurately. It has no equal. 
@|Does not require a skilled operator. Strictly automatic. (| Weight 
25 oz., length 7 in. @/Temperature range: 1000°-3600° F. 
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In CLEVELAND its 


THE HOLLENDEN 


ELMER HOGREN, Manager 
1050 ROOMS - » 1050 BATHS 


4-Station Radio Speaker in Every Room 


In COLUMBUS its 


THE NEIL HOUSE 


TOM A. SABREY, Manager 
655 ROOMS - 655 BATHS 


In AKRON its 


THE MAYFLOWER 


C. J. FITZPATRICK, Manager 
450 ROOMS - 450 BATHS 


4-Station Radio Speaker in Every Room 


All DeWitt Operated Hotels are in the Heart 
of their Respective Cities ee 
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Casting & Solidification (12b) 


The Craven Centrifugal Casting Machine. Metal Industry, 
London, Vol. 39, July 24, 1931, pages 83-84. 

A description is given of the machine for centrifugally 
casting gear wheels, etc. PRK (12b) 

On the Contraction of Copper-Tin Alloys. (Ueber die 
Schwindung von Kupfer-Zinn-Legierungen.) F. Boum & F. 
SAUERWALD. Giesserei, Vol. 17, Aug. 29, 1930, pages 841-849. 

The contraction of various tin-bronzes on solidification 
after casting with varying conditions of cooling and in 
different gas atmospheres has been determined. See “Shrink- 
ing of Alloys,” Metals & Alloys, Vol. 2, Nov. 1931, page 270. 

(12b) 


Centrifugal Casting of Metals and Alloys. J. E. Hurst 
(Sheffield, Eng.). Metals & Alloys, Vol. 2, Oct. 1931, pages 196- 
205. 

The author points out the difference in the solidification 
of the centrifugal casting, which solidifies from one side of 
the section whereas the ordinary casting solidifies from both 
sides and leaves a more or less open center. The author dis- 
cusses the centrifugal casting of cast iron and the properties 
obtainable with and without alloys. Microstructure of cen- 
trifugal castings and segregation therein are discussed. The 
method is best adapted to the production of hollow cylin- 
drical castings. Equipment for production of casting by 
this method is described and discussed. WLC (12b) 

Pouring of Aluminum Billets. (Vergiessen von Aluminium 
walzbarren.) P. PoONTREMOLI. Giesserei mit Giesserei-Zeitung, Vol. 
18. Nov. 13, 1931, page 883. 

Electric furnaces with neutral atmosphere are most suit- 
able for melting of Al bars, as the metal should not be 
heated above 730° C. on account of its great tendency to 
absorb gases. The metal should remain in the furnace at 
from 670 to 680° C. to let the gases escape; the temperature 
should be increased to 760° C. just before pouring and care 
be taken that the metal does not go into the ladle at less 
than 700° C. To avoid segregations the temperature of the 
ladle should be kept below 300° C. Titanium additions give 
a finer grain and increase tensile strength and corrosion re- 
sistance; all electrical properties are improved except con- 
ductivity. The best results are obtained at temperatures of 
730° C. at the beginning and 700° C. at the end of pouring, 
and at 250° to 300° C. of the outer surfaces of the ladle. 
The velocity of pouring is about 10 kg. of Al per min. A 
few hints as to ratio of dimensions of billets to ladle or 
mold are given. Ha (12b) 

Water-cooled Ingot Molds; Construction, Operation, Re- 
sults. (Wassergekiihite Kokillen; Konstruktion, Gebrauch, 
Ergebnisse.) K. Scuerzer. Giesserei mit Giesserei-Zeitung, Vol. 18, 
Dec. 4, 1931, page 922. 

The defects of molds for pouring brass ingots are dis- 
cussed and a water-cooled mold of Junker is described which 
avoids these errors. Results with other metals are reviewed. 

Ha (12b) 

A Method for Determining the Volume Changes Occurring 
in Metals During Casting. C. M. Sarcer, Jr. & E. J. Asn. Bureau 
of Standards Journal of Research, Vol. 8, Jan. 1932, pages 37-60. 

This paper reviews the methods which have been pro- 
posed and used for determining the various types of shrink- 
age undergone by a cooling metal. See also Metals & Alloys, 
Vol. 2, Feb. 1931, page 43. WAT (12b) 

Casting Chrome-Nickel Steel Requires Special Care. H. R. 
Simonps. Steel, Vol. 88, Apr. 23, 1931, pages 42-43. 

Special precautions to observe for casting ornaments are 
discussed. Ha (12b) 

Permanent Mould Foundry Practice for Bronze Castings. 
Hexri Marius. Metal Industry, London, Vol. 39, July 24, 1931, 
pages 75-76; July 31, 1931, pages 103-104. 

Condensed from paper presented before American Foun- 
drymen’'s Association. Mention is made of the factors in- 
volved in the use of iron molds. See Metals & Alloys, Vol. 2, 
July 1931, page 135. PRK (12b) 

Unsoundness in Aluminum Sand Castings. Part I. Pin- 
holes: Their Causes and Prevention. D. Hanson & I. G. SLATER. 
Foundry Trade Journal, Vol. 45, Sept. 24, 1931, pages 193-196; 
Oct. 1, 1931, pages 209-213; Oct. 8, 1931, pages 225-227; 
Engineer, Vol. 152, Sept. 25, 1931, page 331. 

A paper read before the Zurich meeting of the Institute 
of Metals. See Metals*& Alloys, Vol. 2, Dec. 1931, page 312. 

LFM + OWE (12b) 

Automatically Operated Molds for Die Castings. (Selbst- 
titig arbeitende Spritzgussformen.) ALeert KAUFMANN. Masch- 
inenbau, Vol. 10, Mar. 19, 1931, pages 206-209. 

For some complicated die parts, special structures are 
necessary. They are described, and the complete operation 
is possible with a higk hourly output. MAB (12b) 

Die-Casting as a Recent Manufacturing Method for the 
Shaping of Copper and Zine Alloys (Das Spritzgussverfahren 
als moderne Fabrikationsart fiir die spanlose Verformung 
von Kupfer- und Zinklegierungen). R. W. Scuutze. Dinglers 
Pelytechmsches Journal, Vol. 346, May 1931, pages 82-84. 

The latest advancements of die-casting extended to the 
relatively high melting Cu alloys and Zn alloys are re- 
viewed. EF (12b) 

The Manufacture of Sand-Spun Pipes. Engineering, Vol. 132, 
July 24, 1931, pages 93-96, 108. 

Outlines method of the Staveley Coal and Iron Company, 
Limited, Chesterfield for casting pipe centrifugally. In this 
process, pipes are produced in sand molds rammed in cast- 
iron flasks rotated longitudinally while the molten iron is 
poured in. Rotation is continued until metal is completely 
solidified. Pipe cast by this process are entirely free from 
blow-holes, cavities and solid inclusions. Photomicrographs 
are given showing structure of the metal at the outer, cen- 
ter and inner edge of a sand-spun pipe and a pit-cast pipe. 
In the former the metal is more compact, the size of the 
graphite plates is more uniform and the proportion of pearl- 
ite is higher than in the pit-cast pipe. Due to the fact that 
cooling is slow proceeding from the outer surface in con- 
tact with the sand, internal stresses are avoided; the whole 
strength of the metal is available to resist the normal work- 
ing stresses. A very complete description of the entire pro- 
cess including many illustrations is given. LFM (12b) 
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Rolling (12c) 

Metheds Used for Electrically Preheating Sheet Mill Rolls, 
= Pe desamiit Rolling Mill Journal, Vol. 5, Nov. 1931, pages 
33-736. 

Types of electrical heaters for resistance or induction 
heating are described. See “Comparison of Methods Used for 
Electrically Preheating Sheet Mill Rolls,” Metals & Alloys, 
Vol. 3, Feb. 1932, page MA 45. Ha (12c) 

Resistance to Deformation and Flow of Metal in Rolling. 
Ertcu Sreper. Rolling Mill Journal, Vol. 5, Mar. 1931, pages 205- 
208. 

A study of the resistance encountered in the hot rolling 
of ordinary steel. Abstracted from a report of the Rolling 
Mill Committee of the German Iron and Steel Institute ap- 
pearing in Stahi und Eisen. See Metals & Alleys, Vol. 2, Nov. 
1931, page 270. JN (12c) 

New Sheet Holling Method Reduces Conversion Cost. Steci, 
Vol, 88, Jan. 15, 1931, page 41. 

This article describes briefly and illustrates by diagram 
the respective lay-outs of 5 methods of hot rolling wide 
strip sheets. A chari is provided to show that 4 of these 
methods yield progressively greater savings in labor costs 
as compared to the first or old style Tipperary method. The 
article states that the newer methods are all in actual oper- 
ation and available under license. JN (12c) 

Rolling Temperature and Capacity of Merchant Mills. 
ge Peters. Rolling Mill Journal, Vol. 5, Sept. 1931, pages 601- 
602, 

Mathematical expressions for determining the rolling 
pressure and time of rolling action in connection with the 
rolling temperature and capacity are derived. Mills finishing 
with a speed of 1500 ft./min. 124%% reduction. The determin- 
ing factor for the speed of operation of a mill will be man- 
hours and kilowatt-hours per ton of steel rolled, factors 
which are better in the faster type of mills Ha (12c) 

Electric Induction Roll Heating. R. J. Wean. Rolling Mii! 
Journal, Vol. 5, Aug. 1931, pages 523-526, 558. 

The disadvantages of preheating rolls by externally ap- 
plied heat are explained and the construction of an induc- 
tion coil laid around the rolls is described. The current in- 
duced in this manner in the interior of the rolls heats them 
up by hysteresis and eddy currents, and in exactly the same 
way as it takes place in actual rolling, that is the highest 
temperature is in the middle of the rolls decreasing towards 
the end. The advantages of this method are that the roll 
gradually brought up to the required temperature by heat 
created in the roll itself; foundry and other interior stresses 
are relieved when the new roll is heated the first time, spa 
rolls can be kept hot in separate stands for immedia 
emergency, the heaters are put on Saturday nights, no et- 
tendance is needed; the rolls are covered to prevent radia- 
tion losses; the mill train always starts hot and power is 
saved by the reduced mill friction. The process is clean, and 
as it has a demagnetizing effect there is no likelihood 
iron particles sticking to the rolls'which might damage t 
sheets. Further, this electric load is used at off-times 
that the current might be bought at a lower price. A 
heater takes about 50-60 KW. to raise the temperature of 
pair of rolls 42 in. long by 30 in. diameter to 570° F. in 
hours. Ha (12 

Rolling Industry Adopting Many New Refinements. ‘S/ 
Vol. 88, Jan. 1, 1931, pages 289, 361. 

The electrical developments in rolling mill practice fcr 
1930 include the installation of one 4500 and two 5000 hp. 
reversing motors in a universal slabbing mill, the first «)- 
plication of vertical motors in a continuous bar mill, the 
first installation of synchronous motors in hot tin mills, | 
development of automatic ssrew down control in rolli 
mills, the use of D. C. motor drives for bloom and s!}:! 
shears, and the use of variable speed, shunt-wound motors 
for auxiliary mill drives. Other developments include norm:! 
izing furnaces, pack heating furnaces and levelers, JN (120) 

Electric Regenerative Drag for Sheet Mills. A. J. Wuitcoms. 
Freyn Design, No. 9, Oct. 1931, pages 8-10. 

A new electrical arrangement for the recovery of power, 
formerly lost in the friction drags used on sheet mill roll 
trains, resulted in a saving of $5400.00/yr. Ha (12c) 

Effect of Loads on Ductile Metal. A. Napat. Rolling Miil Jour- 
nal, Vol. 5, Jan. 1931, page 54. 

Paper presented at the annual convention of the Ameri- 
can Society for Steel Treating. See “Concentrated Pressure 
and Some of its Applications to the Rolling Process,” Metals 
& Alloys, Vol. 2, Oct. 1931, page 224. JN (12c) 

Tin and Sheet-Mill Rolls—their Treatment, Performance 
and Premature Failure in Service. Ertc R. Morr. Blast Furnace 
& Steel Plant, Vol, 18, July 1930, page 1180; Aug. 1930, page 
1352; Sept. 1930, page 1502; Oct. 1930, page 1650; Nov. 1930, 
page 1732; Dec. 1930, page 1854; Vol. 19, Jan. 1931, page 156; 
Feb. 1931, page 298; Mar. 1931, page 446; Apr. 1931, page 582. 

A full treatment of the subject from the operator’s point 
of view. See Metals & Alloys, Vol. 1, Sept. 1930, sae YP , 

a (12¢ 

The Automatic Mechanical Lubrication of Rolling Mills. 
W. D. Honcson. Rolling Mill Journal, Vol. 5, Mar. 1931, page 219. 

Abstract of a paper presented before the Association of 
Iron and Steel Electrical Engineers, Feb. 18. See Metals & 
Alloys, Vol. 2, Nov. 1931, page 271. JN (12c) 

Improvements in Sheet Mills (Neuerungen an Feinblech- 
Walzwerken). C. Horrmann. Stahl und Eisen, Vol. 51, Oct. 15, 
1931, pages 1283-1287. 

The article describes recent constructions of sheet mills as 
developed by the Krupp-Gruson Works at Magdeburg- 
Buckau. An illustrated description of sheet and medium 
plate mills, of a continuous cold rolling mill and a 4-roll 
cluster mill for automobile sheets, including all special de- 
vices is given. GN (12c) 

Driving Sheet and Tin Plate Mills. J. Serwyn Caswett. Blast 
Furnace & Steel Plant, Vol. 18, Oct. 1930, pages 1630-1631; Nov. 
1930, pages 1712-1714; Dec. 1930, pages 1829-1833, 1835. 

The mechanics and principles of the rolling process are 
discussed and the theory of determining the energy con- 
sumption for driving the rolls is developed. An example 
shows the energy required for individual passes for differ- 
ent operations in horse-power seconds. Ha (12c) 
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Forging (12d) 

Hot Forging of Brass. Metallurgist, Mar. 1931, pages 47-48. 

A review. VVK (12d) 

Hollow Forging. E. V. T. Extis. Engineering, Vol. 132, July 
10, 1931, pages 54-56. 

Condensed from paper read before the Sheffield Society 
of Engineers and Metallurgists, April 20, 1931. LFM (12d) 

Improved Quality and Reduction of Costs in Forging. 
(Giitesteigerung und Kostensenkung beim Schmieden.) . 
KaEssBERG. Maschinenbau, Vol. 10, Feb. 19, 1931, pages 125-126. 

The size of the field to which forgings may be applied is 
discussed together with the limitations with which it is sur- 
rounded due to uneconomical production methods. 

MAB (12d) 

Prevention of Internal Strains in the Material during Forg- 
ing and Rolling of Ingot Steel. (Verhiitung von inneren 
Stoffspannungen beim Schmieden und Walzen von Fluss- 
stahl.) Aucust Frieprict. Maschinenbau, Vol. 10, May 21, 1931, 
pages 358-360. 

It is indicated and proved by tests how unequal thicken- 
ings and stretchings and internal strains caused by them 
are brought about during forging and rolling of ingot steel 
just cast from the pig. They are due to deformation. The 
ways by which these phenomena can be avoided is explained. 

MAB (12d) 

liot Pressed Bodies of Certain Shape (Konstruktive be- 

dingte Pressteile). E. SEMMLER. Deutsche Motorzeitschrift, Vol. 8, 
July 1931, pages 264-270. 

Refers to Cu-Zn and Al-Cu alloys applied for hot-pressed 
machinery parts, and covers tensile strength, corrosion and 
wear-resistance, additions of Ni, Mn, Al, Fe, economic con- 
siderations and practical applications which are illustrated 
by 12 figs. and which mainly refer to the automobile in- 
dustry. EF (12d) 

Machining by Pressure. JoHn H. Friepman. S. A. E. Journal, 
Feb. 1932, pages 80-83. 

Standards of accuracy in forging are subject to constant 
revision. Accuracy depends upon the equipment used and 
tl limit of forging accuracy was thought to have been 
re hed because of the structural limitations in machines 
of cxisting types. However, the development of a new type 
of pressure machine has again caused a revision of the ideas 
of the accuracy attainable. Finish forging on this machine 
( be done on the heat remaining from forging or anneal- 
ir at a temperature below that at which scale is formed. 
Cold coining is also done with this machine with a high 
de ee of accuracy and uniformity. What may be referred 
ti pressure machining of forgings eliminates roughing 
ra reduces the number of handlings and, in some cases, 
e! ely eliminates further machining. Other economics re- 


sulting from uniformity are the facility with which work 
fi nto chucks, jigs and hoppers, and the uniformity in 
W it of parts. The machine is also used for straightening 
ar izing malleable castings and for hot forging both fer- 
ro and non-ferrous metals. WAT (12d) 


Shearing & Punching (12e) 

Dies for Trimming Steel Shells, Cuartes M. Breum (Steel 
Pi icts Engineering Co.). Machinery, Vol. 38, Nov. 1931, 
ps S 183-185. 

s are so constructed that, ata single stroke of the power 
pr the trimming member is oscillated in several direc- 


tio so as to trim the part completely. Often notching and 
pir ng can be combined with the trimming in one opera- 
tion Various die constructions are described. RHP (12e) 

\owly Devised Trimming Unit Speeds Shearing Operation. 
Ste Vol. 88, Feb. 26, 1931, page 44. 


escription of a new combination side and end slitting 

ma ne developed by the Yoder Co. of Cleveland for use 

in sheet, tin and steel drum industries. The side trim- 

n shear is placed at right angles to the end trimming 

un JN (12e) 

Extruding (12) 

he Extrusion of Metals. C. A. Cotomset. Rolling Mill Journal, 

Vol. 5, Aug. 1931, pages 539-542; Sept. 1931, pages 599-600; 
Oct. 1931, pages 667-670; Nov. 1931, pages 719-722. 

Iixtrusion defects encountered with non-ferrous metals 

and alloys and the methods of avoiding them are discussed; 


’ 


examples are cited. The extrusion of hollow sections, espe- 
cially that of round tubing, and the principles and practice 
employed in extrusion and drawing of non-ferrous tubing 
are discussed. Ha (12f) 


Machining (12g) 


New Investigations on the Theory of Cutting and Machina- 
bility. (Neue Untersuchungen zur Schnittheorie und Bear- 
511 lem Stahl und Eisen, Vol. 51, Sept. 10, 1931, pages 1148- 

ou 

Discussion by H. Klopstock, S. Patkay and G. Schlesinger 
on a paper by F. Schwerd with the above title which ap- 
peared in Stahl und Eisen, Vol. 51, Apr. 16, 1931, pages 481-491. 
See Metals & Alloys, Vol. 3, Jan. 1932, page MA 19. GN (12g) 

How Tools of Tantalum Carbide Show Remarkable Cutting 
Properties, Steel, Vol. 89, July 23, 1931, page 35. 

A few examples are related where tantalum carbide 
‘Carboloy) tools cut metal where ordinary tool steels could 
not make an impression. Ha (12g) 
. Tantalum Carbide Tools Show Unusual Cutting Capacity. 
Steel, Vol. 88, Feb. 26, 1931, pages 52-53. 

A short description of the history, properties, manufac- 
ture and extraordinary cutting power of Ramet, a new hard 
cetting metal for machine tool tips produced by the Fansteel 
Products Co. Ramet has a tensile strength of 250,000 to 

0,000 lbs./in.2, a Rockwell hardness of 88.5 to 90.5, and a 
meeting point of 7952°F. The tips of Ramet are brazed to 

athe tools, saws, milling cutters, drills, etc. This metal 
wail machine properly all steels, high-Mn steels and hard- 
ened tool steels, as well as cast iron, C steels, Al, bakelite, 
tc. JIN (12g) 
f A New Method of Boring in Manufacturing Tools (Ein 
Worse Bohrverfahren fiir den Werkzeugbau). 2; Branpi. Das 
Vol zeug (supplement to Maschinenkonstrukteur-Betriebstechnik), 
ol. 7, June 10, 1931, pages 123-124. 


Descriptive. MAB (12g) 





Action of Widia Cutting Tool Studied by High-Speed Pho- 
sogneene. F. Scuwerp. Iron Age, Vol. 128, July 23, 1931, page 


Abstract translation of an article in Stahl und Eisen, Vol. 
51, Apr. 16, 1931. See “New Investigations on the Theory of 
Cutting and Machinability,” Metals & Alloys, Vol. 3, Jan. 19382, 
page MA 19. Ha (12g) 


Testing of Gray Cast-Iron for Machineability. (Prifung 
von grauem Gusseisen auf Bearbeitbarkeit.) R. Mei. Giesserei 
mit Giesserei-Zeitung, Vol. 18, Dec. 4, 1931, page 923. 

The castings used for typewriters must be easily machin- 
able. The foundry of Olivetti has develeped a formula from 
a certain method of testing by drilling holes which gives 
each quality of casting a number directly proportional to 
the velocity of drilling under definite conditions, and there- 
fore for the machinability. Ha (122) 


Cemented Tantalum Carbide, a New Tool Material. Metal 
Progress, Vol. 19, Mar. 1931, pages 53-55. 

This new tool materiai is described and its applications 
discussed. WLC (12g) 


What We Have Learned about Tungsten Carbide. F. W. 
Curtis. Machinery, Vol. 37, July 1931, pages 867-869; Aug. 1931, 
pages 938-940. 

By reviewing the present experiences with this material, 
10 fundamental rules regarding proper use and methods are 
developed. Ha (12g) 

Machine Tools for Light Metals. (Werkzeugmaschinen fiir 
Leichtmetallbearbeitung.) PH. KeLve. Zeitschrift fiir Metalikunde, 
Vol, 23, Nov. 1931, pages 309-313. 

Tungsten carbide tools have proved most satisfactory for 
machining light metals containing Si (Silumin. Alusil); for 
other light alloys high-speed tool steel is satisfactory. Ma- 
chine construction for machining light alloys is discussed 
in detail and illustrated by diagrams and photographs. The 
grinding of tungsten carbide tools is discussed. RFM (122) 


Tool Steel Specification. H. G. Kesuian. Metal Stampings, Vol. 
4, Nov. 1931, page 878. 

The present methods of selecting a tool steel are critically 
reviewed. It is found that, while users of steel for mechan- 
ical and structural purposes have definite specifications of 
their requirements, the user of tool steel usually applies 
only general terms, such as “keen cutting edge,” “tough- 
ness,” ete. The possibility of the achievement of a similar 
definiteness in specifications for tool steels is questioned. 

Ha (12g) 

The Broadening Field of Tungsten-Carbide Tools. J]. A 
MarxstruM. Machinery, Vol. 37, Mar. 1931, pages 511-515. 

Milling cutters, drills, forming tools, counterbores, etc., 
are now fitted with carboloy tips; several are shown. 

Ha (122) 

Measurement of Cutting Pressure on Tool Cutting Edges. 
(Schnittdruck-Messung an Werkzeugschneiden). Gro. Krernatu. 
Archiv fiir Technisches Messen, section V132-2, 1931, page T6. 

In order to measure the three components of the cutting 
pressures of a tool during cutting, that is the tangential, 
radial and axial component, the condenser measuring box 
has been devised. Two plane-parallel steel disks form an 
air condenser which is, in the box, placed between the tool 
and the support. The pressure exerted by the tool changes 
the airgap between the 2 steel discs and, as the condenser 
forms part of a tuned oscillating circuit, disturbs the bal- 
ance in the latter. The current is amplified and can be used 
to make a record of the disturbing quantity which is a 
measure for the pressure. Method and curves are illustrated; 
literature references are given. Ha (12g) 


Economics in Turning, Planing and Slotting. (Wirtschaft- 
lichkeit bei Dreh-, Hobel- und Stossarbeiten.) W. Ferensr. 
Maschinenbau, Vol. 10, Feb. 19, 1931, pages 114-117. 

The ways by which the quality of the work done in turn- 
ing, planing and slotting can be improved with simultaneous 
reduction in costs is discussed. Making use of the coépera- 
tion of technical societies, use of technical literature, etc., is 
recommended. Certain problems concerning machines, tools 
and parts, can be solved by the Bureau on construction and 
machining. The advantages of using hard metal, high speed 
steel and hydraulically operated machines are pointed out, 
and examples are cited. MAB (122) 


An Investigation ef Methods to Determine the Machine- 
ability of Malleable Iron Castings. ©. W. Boston. Proceedings 
matey Society for Testing Materials, Vol. 31, Pt. 2, 1931, pages 
388-421. 

Includes discussion. Extended discussion of machinability 
tests made by measuring the force required to cut in plan- 
ing, milling and drilling. The ferritic surface of the casting 
machines with comparative ease. At 0.015 to 0.05 in., greater 
difficulty is encountered. At still greater depths, machining 
is easy. In discussion, Schwartz pointed out that the cri- 
terion of machineability in which the user of malleable is 
interested is tool life, not power consumption. HwWG (12g) 


Results of Cutting Pressure Measurements in the Machin- 
ing of Various Kinds of Steels. (Ergebnisse der Schnitt- 
druckmessung bei der Zerspanung verschiedener Stahlsor- 
ten). F. Rapatz. Stahi und Eisen, Vol. 52, Jan. 7, 1932, pages 
17-18. 

Former tests showed that the cutting pressures are inde- 
pendent of the rate of machining, as well as of the boring 
depth, and decrease only slightly with the feed. Steels for 
automatics, with a small feed are easier to machine than soft 
ingot steels, since they require a small amount of shaping 
work. The writer contends that it is erroneous to use cut- 
ting pressure methods as a means of determining all effects. 
Following results were obtained in the comparison of the 
machinability of cast iron and steel by the use of high speed 
C steel and Widia metal tools, boring depth 4 mm, and 1 mm. 
feed. 

Cutting speed in m/min. 
Steel of T.S. Cast Iron of Brinell Hardness 


Tools made of 55 kg./mm.? 203 180 
High speed steel 37 18 28 
Widia metal 82 108 over 200 

GN + DTR (12g) 
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Drawing & Stamping (12h) 


The Production of Sheet Containers. Part Il. S. D. Broorz- 
Koos. Metal Stampings, Vol. 4, May 1931, pages 415-418, 425-426. 
The author describes the following operations in the 
manufacture of tin cans: cutting tin sheet into required 
sizes for body blanks with automatic gang slitters; forming 
the can body in the can body making machine; soldering of 
the side seam; and forming the flanges on each end of the 

can body by means of the double end flanging machine. 
JN (12h) 

Testing Drawing Qualities of Aluminum Sheets, R. J. Anver- 
son. Machinery, Vol. 37, Mar. 1931, pages 494-495. 

Tables which are developed from numerous cupping tests 
conducted to obtain data of aluminum sheets of different de- 
grees of hardness and of varying thickness are given. The 
machine for making the cups is described. Ha (12h) 

Deep-Drawing a Tubular Steel Spoke. E. H. Arnowtp. Iron Age, 
Vol. 128, Dec. 10, 1931, page 1534. 

The subject is approached especially from an educational 
Standpoint to show not only what has been done, but what 
can be accomplished with steel in producing a tubular steel 
spoke. In making the spokes, the author used ordinary soft 
cold rolled steel. The method used in making them is de- 
scribed VSP (12h) 

Cold Stretching Apparatus. (Kaltstreckapparat.) J. BLUME. 
Die Metallbérse, Vol. 21, Jan. 1931, page 102. 

The author points out the difficulties associated with the 
tapering of thin wires and calls attention to a recent device 
which hammers on the cone or point by means of two rotat- 
ing halves of a mold. The apparatus is illustrated and ex- 
plained. EF (12h) 

Commercial Types of Power Presses. Part IV, Drawing 
Attachments Employed on Single Action Presses. Part V. 
Cam Drawing Presses. E. V. Crane (E. W. Bliss Co.) Metal 
Stampings, Vol. 4, May 1931, pages 409-413; June 1931, pages 
197-500. 

Drawing attachments are used on single action crank 
presses for holding the blank flat on the die during the 
drawing operation. The die employed is of the double action 
inverted type. Springs and rubber bumpers exert a blank- 
holding pressure which rises as the draw progresses. A uni- 
form drawing pressure is highly desirable as this condition 
greatly reduces breakage losses. Several types of mechanical 
devices are designed to equalize or compensate for rising 
pressure. The air cushion is the most modern and most satis- 
factory type of blank-holding attachment as it permits the 
application of a uniform pressure throughout the drawing 
stroke 

Because of the great difference in the amount of work 
done by the two presses in blank holding, the double action 
press requires less power for a given drawing operation 
than does the single action press equipped with blank hold- 
ing attachments. The author discusses several types of dou- 
ble action cam drawing presses and illustrates two types of 
presses and two types of double action dies used with them. 

JN (12h) 

The Advantages of Uniformity in Cutting and Stamping 
Machines. (Vorteile der Vereinheitlichung beim Schnitt- und 
Stanzenbau.) A. PETERHANS. Maschinenbau, Vol. 10, Feb. 19, 1931, 
pages 119-122. 

The lines which are followed out in stamping technic are 
discussed and economically evaluated by a committee on 
economic production. MAB (12h) 

Copper Wire Production on Continuous Machines. Ww. D. 
Pierson. Wire & Wire Products, Vol. 6, Dec. 1931, pages 470-472, 
489 

The means for producing a desired quantity of copper 
wire and a method of estimating production results to be 
expected in drawing copper wire are discussed. The neces- 
Sary equipment can be determined by taking into account 
carefully all the local conditions. An example illustrates the 
manner of procedure. Ha (12h) 

Deep-Drawing Lubricants, Maurice Reswicx. Metal Stampings, 
Vol. 4, Oct. 1931, pages 831-832. 

The principal ingredients of deep-drawing lubricants are 
tallow, mineral oil, water and fillers like chalk, soapstone, 
mica, rosin, fire-clay, etc. Their characteristics and composi- 
tions are discussed. The principal requirements are strength 
of film, oiliness, adhesiveness and spreading, ease of clean- 
ing, non-corrosiveness, stability and uniformity, odor and 
economy. They must not have any physiological effects on 
the machine operator. See also “Lubricants for Deep Draw- 
ing,” Metals & Alloys, Vol. 3, Jan. 1932, page MA 20. Ha (12h) 

Measures of Die Performance. J]. R. Loncwe.ti. Wire & Wire 
Products, Vol. 7, Jan. 1932, pages 16-17, 24-25, 28. 

The various factors entering into wire drawing costs, as 
material drawn, die shape, lubricant, speed of drawing, are 
discussed, and a performance table is given for diffcrent 
gages. The cemented carbide dies are economical in use with 
proper considerations of the factors mentioned before. An 
economic factor of importance is the production per machine 
man, Ha (12h) 


Comparison of Sheet and Strip Steels for Difficult Stamp- 
ings. Epwarp S. Lawrence (Duraloy Co.). American Society for 
Steel Treating, Preprint No. 11, 1931, 21 pages. 

Paper read and discussed at the Boston Convention of the 
Society in Sept. 1931. 53 references to the literature are cited. 
The differences in the manufacture of sheet and strip for 
deep and extra deep drawing automotive stampings are dis- 
cussed. The defects and limitations of each material for this 
purpose are brought out. The adaptability of strip steel is 
discussed. Various physical standards now demanded by 
sheet and strip users are criticized. Codperation between the 
producer and user in their research and development is 
urged. WLC (12h) 

Sheet and Strip Steel for Difficult Stampings. Epw. S. 
Lawrence. Metal Stampings, Vol. 4, Oct. 1931, pages 811-812, 832. 

Low C strip and sheet steels in wide, thin gages as used 
for difficult stampings and deep-drawing are discussed. The 
setting of presses, distances between punch and die are con- 
sidered. Instead of the present general chemical and physical 
specifications, the author believes that properties for opera- 
tion in such presses should be specified. Ha (12h) 
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Pickling (12i) 

New Pickling Method Gives Thorough Scale Removal. Steel, 
Vol. 88, Mar. 12, 1931, page 51. 

The Hanson-Munning bright-dip method uses 2 tanks, one 
containing an acid solution kept at from 120° to 150° F. 
Electrodes in this tank supply a current to the piece of 100 
amp./ft.2 of surface to be cleaned at 6 volts. The second tank 
contains another acid solution at a slightly lower tempera- 
ture than the first one, and here the current flows from the 
piece to the electrodes at 150 amp./ft.2. The electrodes are of 
an insoluble lead composition. Light scale is removed in less 
than 5 minutes, forgings with resistant scales in 5 to 10 min. 
The exact procedure with subsequent rinsing is described. 

Ha (12i) 

Pickling and Burnishing (Beizen und Brennen). H. Kurrein. 
Chemikerzeitung, Vol. 55, Feb. 18, 1931, pages 133-134; Feb. 25, 
1931, pages 150-151. 

The chemical principles of pickling and burnishing are ex- 
plained and the various reagents for different metals are 
described. The practical applications are discussed. Electro- 
chemical pickling, with or without exterior current source, 
anodically or cathodically, is recommended for special pur- 
poses. Pickling can be combined conveniently with degreas- 
ing. Ha (12i) 

Pickling for Plating. C. M. Horr. Iron and Steel of Canada 
Vol. 14, Sept. 1931, pages 144-146, 153. 

An article in which the purpose of pickling is briefly dis- 
cussed and attention then directed to the acids normally 
used in pickling and the characteristics of each. Space is 
devoted to a discussion of the chemistry of pickling and to 
new developments in this field. The question of acid em- 
brittlement is dealt with briefly, and the value of inhibitors 
in preventing embrittlement is pointed out. OWE (12i) 


The Pickling and Cleaning of Metals, Some Considerations 
of the Chemical Reactions Inveolwed, Davin Brown tie. Sheet 
Metal Industries, Vol. 4, Jan. 1931, pages 768-770; Feb. 1931, 
pages 862-864; Mar. 1931, pages 938-940. 

Part V. The use of nitre cake in a 25% hot solution result- 
ing in 6-8% free sulphuric acid is discussed but is considered 
as not being a paying proposition when calculated against 
sulphuric acid. Cleaning by the use of alkalies and alkaline 
salts is treated. Part VI. Discussion of tank linings and the 
development of mechanical) aids in the pickling of metals. 
The use of rubber compounds as linings is lauded. Part V 
The development of submerged combustion methods is d 
cussed. The advantages suggested in the application, chea)- 
ness of equipment, high rate of heat transmission and c 
tinuous circulation and mixing of the pickling liquor coup!«d 
with a strong “scrubbing” action. AWM (121) 


Cleaning Before Pickling. Wattace G. Imuorr. Jron and § | 
of Canada, Vol. 14, Oct. 1931, pages 158-159, 165. 

The author discusses very completely the various methods 
that may be adopted for cleaning articles before picklile. 
The advantages of tumbling are discussed in some det:'], 
and the value of mechanical washing machines for cleaning 
off oil and grease is referred to. The need for careful st Vv 
before a decision is made in regard to the installation of 
any cleaning equipment is emphasized. OWE ) 


' 


' 


Cold Working (12j) 


The Manufacture of Cold Drawn Steel, Ear. D. Towns: ~p. 
Rolling Mill Journal, Vol. 5, Mar. 1931, pages 195-200, 204. 

The first cold drawn steel products were wire musical 
strings, bicycle wheel spokes, etc., manufactured in Gver- 
many. Later cold drawn steel wire was manufactured in 
Beaver Falls, Pa. The early workers used solid dies. The 
first sectional die, the forerunner of our present-day dies for 
cold drawing everything except rounds, was designed by 
Stephen Moltrup. There are 2 types of draw benches for hoid- 
ing the die and cold drawing the metal. The most widely 
used type, the chain bench, employs a chain and sprocket for 
transmitting the drawing power while the rack bench uses 
a rack and pinion mechanism. Bars are usually drawn 
through dies at a speed of 20-50 ft./min. for large bars and 
60-120 ft./min. for small bars. The drawn bars average 40 
ft. in length. Dies are made of hardened C steels, alloy steels, 
carboloy, ete. For drill rod and hard round wire, black dia- 
monds or other precious stones are used. Cold drawn steel 
bars are used for bolts, nuts, screws, spindles, shafting, etc. 
Coiled wire is drawn in a wire block, which differs from a 
draw bench in having a winding drum instead of a carriage. 
Seamless material is used for drawing finished pipe or tubes. 
The draw bench employed is equipped with a mandrel and 
an adjustable rod holder. Cold drawn seamless steel tubing 
is used for hypodermic needles, piston cylinders, trolley 
poles, cream separator barrels, roller bearing races and auto- 
motive parts. The tubing produced may be round, square, 
hexagonal, flat, half-round, etc. Some new products made of 
cold drawn seamless steel tubing are airplane struts and 
poles for carrying electric wires. JN (12)) 


The Interpretation of the Texture of Cold-Deformed Metals 
(Zur Deutung der Textur kaltverformter Metalle). \V. —. 
Scumipt. Zeitschrift fiir technische Physik, Vol. 12, Nov. 1931, pages 
552-555. 

The interpretaticn hypothesis on the texture of cold de- 
formed metals develoned by W. Boas and E. Schmidt is 
critically discussed and the assumptions made by F. Weber 
and W. E. Schmidt are emphasized. EF (12)) 


Strip Tempers Modified by Rolling after Annealing. Jos. | S. 
Avetson. Steel, Vol. 88, Mar. 5, 1931, pages 50-53; Mar. 19, 1931, 
pages 40-46. 

The process of manufacturing cold strip, the different 
temper ranges and the types of testing machines are de- 
scribed in a general manner; physical characteristics and 
tests results are tabulated. Ha (12)) 


The Cold Roll Forming of Rust-Resistant Metals. 1). A. 
Jounston. Metal Stampings, Vol. 4, Oct. 1931, pages 815-816. 

Typical applications of different sections cold-roll-formed 
from Cu, Al, Al alloys and rust-resisting steels are describe 
and illustrated. Ha (12)) 





Cleaning (12k) 


Degreasing in the Chrome-Galvano-Technique. (Die Ent- 
fettung in der Chrom-Galvanotechnik.) Ricuarp JustH. Ober- 
flichentechnik, Vol. 9, Jan. 5, 1932, pages 3-4 
' The importance of absolutely grease-free surfaces for elec- 
troplating or coloring of metals is pointed out, and the 
defects resulting from a lack of this precaution and the 
means to obtain a proper surface are discussed. Ha (12k) 


Equipment for the Cleaning of Metal. R. W. Mitcue.t. Metal 
Cleaning & Finishing, Vol. 3, Jan. 1931, pages 13-26; Feb. 1931, 
pages 107-115; Mar. 1931, pages 195-204; Apr. 1931, pages 
2871-294. 

These articles constitute a comprehensive review, with 
illustrations of plants and equipment, of advantages and 
applications of wood, steel and iron tanks, lead and rubber 
lined tanks and vitreous enameled iron and steel tanks for 
cleaning and pickling solutions, of stone ware, concrete, 
acid-proof brick, monel metal and aluminum tanks. Tank 
location, drainage systems, siphons, overflow dams, venti- 
lators, tank covers and general points to be observed in 
cleaning plants are discussed. Ha (12k) 


Faulty Cleaning of Steel Determines Failures in Enamel 
Finishes. Steel, Vol. 89, Oct. 12, 1931, page 36. 

In order to preclude the possibility of the development of 
local or general rust under the enamel, it is important to 
remove any trace of alkali which was used in cleaning. 

Ha (12k) 


Newer Methods for Cleaning Oily Metal Parts in Industrial 
and Technical Processes (Neuere Verfahren zur Reinigung 
fettiger Metallteile in industriellen und gewerblichen Be- 
trieben). HERMANN STADLINGER. Chemiker Zeitschrift, Vol. 54, May 
7, 1930, pages 354-355. 

Various methods are briefly described. A new cleaner, 
"p33", sold in powder form by Henkel & Co., consists of a 
mixture of low alkali water glass and sodium phosphate. 
While not strong enough to injure the skin of workmen, a 


hoiling 5% solution readily removes oil and dirt from metal. 
More time is required to remove some easily saponified oils 


than mineral oil. Hence, its action is to emulsify rather than 
to saponify. Experiments show that it will not corrode Al, 
Zn, ete. There is also a special grade which does not attack 
tin-plate, brass or duralumin. By the use of special metal- 
weshing machines, 1-4% solutions at 80° to 90° C. will serve, 
depending on the kind of oil and dirt. There is no fire or 
h th hazard. See also “Recent Methods for the Cleaning of 


G sy Metal Parts in Industrial Operations,” Metals & Alloys, 
\ 2, Nov. 1931, page 272. (12k) 


Polishing & Grinding (12lI) 
(auses of Cracks in Hardened Steel. C. E. Swreetser. Abrasive 
] try, Vol. 12, Sept. 1931, pages 21-24; Steel, Vol. 89, Sept. 
24, 1931, pages 31-34. 
urrence of cracks in the ground surfaces of hardened 


s s under seemingly normal conditions of manufacture is 
c ed either by heat treatment or by grinding. The real 
p) lem is to distinguish between these 2 causes. The re- 
1 of a test are reported and discussed. A comparatively 
St e degree of grinding abuse is required to crack steel 
which has been properly heat treated. On the other hand, 
st + which have been subjected to extremely severe heat 
tr ment may be cracked with little, if any, abuse by 
Zg ing. Cracks may be identified with their causes by ob- 
se ig their size, form, number and location after etching. 
T which are few in number and comparatively wide and 
de int to abuse in the heat treating process as the pre- 
di ating cause. Cracks which occur in the form of a fine 
suriace network indicate incorrect heat treatment and de- 
cidedly abusive grinding. Ha+WaAT (121) 


Grinding Lithograph Plates. Abrasive Industry, Vol. 12, Oct. 
19 page 19, 
‘he abrasive used is fine-grit silicon carbide although 


emery and silica sand are used in some instances, Abrasive 
action is brought about by steel balls % to % in. in di- 
ameter. With the plate in position, the abrasive grain and 
the balls are placed on it and enough water is added to 
“float” the abrasive. The bed is set in motion and as it 
oscillates, the inertia of the comparatively heavy balls 
brings about an abrasive action which imparts the correct 


mat surface for lithographic printing. The size of abrasive 
used determines the texture of the surface. Either coarse- 
grained or fine-grained surfaces can be produced, depending 
on the size of grain employed. The abrasive is replaced every 


20 or 30 min. If the abrasive were used continually it 
eventually would be ground into a fine sludge by its own 
action and thus produce a mat surface too fine for practical 
purposes. WAT (121) 


Wheels for Smooth Finish, Carborundum Co. Abrasive In 
dustry, Vol. 12, Sept. 1931, page 28. 
_ Solid grinding wheels capable of producing extremely high 
finishes formerly attainable only by lapping with compound 
or other loose-grain agencies are being made. To develop 
such a grinding wheel, it was first necessary to produce uni- 
form grain or grits of the finest sizes. Both aluminum oxides 
and silicon carbide are used in making these wheels, depend- 
ing upon the character of the material to be finished. These 
powders are said to be as perfectly uniform in individual 
Srit size as science and skill can make them, Grinding ma- 
chine manufacturers have perfected their machines prac- 
tically to eliminate vibration. The finishes required must be 
the result of a progression, a building up of comparably 
finer finishes with a series of progressively finer wheéls and 
& consequent diminishing stock removal to prepare the sur- 
face for the final finish. The new type of wheels are not ex- 
pected to 4o production grinding in the sense of the removal 
of large amounts of metal. WAT (121) 


B Stresses and Cracks in Hardened and Ground Steel. G. R. 
RoPHY. Metal Stampings, Vol. 3, Oct. 1930, pages 933-934. 

gh bstract of paper read before the American Society for 
Jeet rreating, Sept. 22-26, 1930. See Metals & Alloys, Vol. 3, 
an. 1932, page MA 21. MS (121) 









Centerless Grinding of Bars and Tubes. (Das mittelpunkt- 
lose Schieifen von Stangen und KRohren.) W. Lorwe. Stahi und 
Eisen, Vol. 51, Dec. 31, 1931, pages 1616-1618. 

A centerless grinding machine is described and its advan- 
tages are discussed. After dealing with capacity and effi- 
ciency of the new machine the technical suppositions for 
economically grinding bars and tubes are discussed. It is 
pointed out that centerless grinding proves superior to any 
other grinding method for grinding rust and heat resisting 
steels. Data are given on the tolerances of the above method. 

GN (121) 

Polishing Aluminum. W. E. Warner. Canadian Machinery, Vol. 
42, Oct. 15, 1931, page 32. 

Aluminum can be successfully polished to a high finish 
provided certain precautions are taken. Owing to the soft- 
ness of the metal as compared with other metals the polish- 
ing wheels used should be softer. The abrasive must be finer 
and have a gentler cutting action. The wheel speed must 
also be lower. Owing to its high coefficient of friction, the 
metal has a tendency to heat, which will result in the polish- 
ing wheel burning. This is only prevented by keeping the 
wheel speed low and by using plenty of lubricant. The first 
operation should be done on a canvas or rag wheel, using 
No. 60 to No. 100 emery as the abrasive. The wheel speed 
should not be greater than 6,000 ft./min. WAT (121) 

Grinding, Lapping, or Running-in Cog Wheels?f (Schleifen, 
Lappen oder Einlaufen von Zahnriidern?t) Rosert HoFMAnNnn. 
Maschinenbau, Vol. 10, Mar. 5, 1931, pages 174-177. 

Based on operating practices and current investigations, 
cog wheels produced and treated by a variety of methods 
are compared. Conclusions and recommendations for prac- 
tice are drawn from the results. MAB (121) 


Finishing Gears. Roz. HorMann. Automobile Engineer, Vol. 21, 
Aug. 1931, pages 305-307. 

Grinding, burnishing and lapping as final operations for 
parts of extreme accuracy are discussed and particular 
reference is made to involute gears. Curves taken with the 
Maag center distance and concentricity apparatus illustrate 
inaccuracies and profiles of correctly ground gears are 
shown. (121) 


Coloring (12m) 


Coloring of Cadmium Coatings. (Firbung von Kadmium- 
niederschligen.) H. Krause. Zeitschrift fiir Metallkunde, Vol, 23, 
Oct. 1931, pages 283-285. 

A deep black, tight deposit can be produced on Cd plating 
by immersion in a solution of KC1lOg + Cu(NOg)e. A brown 
deposit may be obtained by KMnQOg 4. Corrosion tests in 20% 
NaCl solution in water showed the brown deposit not to 
affect the corrosion resistance of the plating, but the black 
deposit noticeably to reduce it. RFM (13m) 

Molybdenum in Coloring of Metals. (Das Molybdiin in der 
Metallifirbung.) Gro. Rucuner. Oberflaichentechnik, Voli. 9, Jan. 
19, 1932, page 14. 

few methods, mostly patented, are described by which 
mé@tals can be given a surface coloring of yellow, orange, 
blue, black, by dipping the articles in pure Mo solutions of 
ammonium alone or with additions of oxalic salts, fluorides, 
tungstic acid and others. The Mo solutions are used in a 
strength of % to 1%; the article is made the cathode in the 
solution. Ha (12m) 


Sand Blasting (12n) 


Circulating Dust Removal and Cleaning of Dusty Air for 
Sandblast Blowers. (Kreislaufentstaubung und Staubluft- 
reinigung bei Sandstrahigebliisen.) U. Louse. Giesserei mit 
Giesserei-Zeitung, Vol. 18, Dec. 4, 1931, pages 913-915. 

The removal of the sandblast dust is necessary not only 
for sanitary reasons but also because the operator can do 
better work in a clean atmosphere. Proper arrangement of 
pure air supply, illumination, general arrangement of the 
blast house is discussed and illustrated by a few plants. 

Ha (12n) 

Silicosos and Foundry Sand Blasting. Metal Industry, London, 
Vol. 39, July 24, 1931, page 84. 

A special flint grit abrasive of non-crystalline character is 
reported as being dustless and so prevents sickness losses 
due to Silicosis. PRE (12n) 

Modern Applications of Sand-Blast Plant. T. Fearniey ALLEN. 
Foundry Trade Journal, Vol. 45, Dec. 17, 1931, pages 382-384. 

Description of the various types of sand-blast plant now 
in use. Consideration is given to the consumption of air in 
the ordinary cleaning of gray iron castings, and attention is 
directed to the high pressures required for the preparation 
of castings for vitreous enamelling. Reference is made to 
the more satisfactory types of exhaust systems and to the 
various abrasives that have come into use in this connec- 
tion. Attention is directed to the fact that to a great extent 
steel has replaced sand due largely to the Silicosis Regula- 
tions of the British Home Office authorities. The various ap- 
plications of sand-blasting are discussed in some detail, and 
the use of the sand blast as a means for testing stone, wood, 
or composition for street paving or flooring is referred to. 
The article is accompanied by 3 photographs. OWE (12n) 


Spinning (12p) 

Improved Procedure is Outlined for Spinning Chrome- 
Nickel Steel. J. R. Morris. Steel, Vol. 89, Sept. 17, 1931, page 33. 

An 18-8 alloy is used for spinning, it requires less an- 
nealing than any other stainless steel. Annealing, when re- 
quired, should be done at 2000° to 2050° F. Tools are pre- 
ferably of a Ni-Cr cast-iron with 3% C, 2.5 to 3% Ni, 0.75 to 
1% Cr and 1.2 to 1.5% Si. Water soluble lubricants are recom- 
mended. Ha (12p) 

Spinning Covers a Special Machine. F. C. Hupson. American 
Machinist, Vol. 75, Sept. 3, 1931, page 386. 

Detailed description of a semi-automatic spinning ma- 
chine, built-up by welding. Ha (12p) 
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DEFECTS (13) 


Searching for Flaws in Rails, Railway Age, Vol. 92, Jan. 30, 
1932, pages 194-196. 

After years of study and close codperation with the late 
E. A. Sperry, in the development of the transverse .fissure 
detector, the New York Central Railroad has placed in opera- 
tion a detector car of its own, which incorporates the latest 
features in the art of rail flaw discovery. This new car dif- 
fers in very many respects from anything of its kind ever 
built. It meets all the requirements of the signal department, 
contains its own motive power, weighs 150,000 lbs. and is 
equipped with automatic train control. The range of speed 
varies from 5-55 miles per hour. It contains complete living 
quarters as well as certain equipment maintenance facili- 
ties. The record compartment is approximately 19 ft. long. 
Complete details of how defects are detected are presented. 
When a defective rail is found it is given a serial number 
and a record is made of its exact location as well as the 
name of the manufacturer, date rolled, heat number, etc. 
These rails are replaced immediately by tested rails. 

WAT (13) 


New Method for the Detection and Recording of Rivet Hole 
Cracks. (Neue Methode zur Auffindung und Darstellung von 
Nietlochrissen.) H. Steuer. Dic Warme, Vol. 53, Sept. 27, 1930, 
pages 730-731. 

The occurrence and detection of cracks around rivet holes 
is discussed and the author outlines his newly invented 
method of determination. A sulphide solution is brought 
upon the surface to be tested. Due to the capillary effect, 
part of the solution is sucked even into the smallest crevices 
while the rest is being removed from the surface. Next a 
silver bromide paper soaked in H2SO,4 is pressed against the 
metal sheet. Black silver sulphide is formed at the cracks 
thus yielding a true copy of the defects, which can be evalu- 
ated quantitatively. EF (13) 


Investigation into the Cause of a Crack Formation between 
the drilled Tube Holes of a Vertical Tube Boiler. (Ermitt- 
lung der Ursachen eines Risses zwischen den Bohrlichern 
eines Steilrohrkessels.) ScHUHMACHER. Die Warme, Vol. 54, Sept. 
12, 1931, pages 689-693. 

The micro-structural examination disclosed an improper 
heat treatment of the boiler material resulting in a failure 
due to aging. EF (13) 

The Influence of Impurities in Foundry Brasses and 
Bronzes. H. M. Sr. Joun (Detroit Lubricator Co.). Metals & 
Alloys, Vol. 2, Oct. 1931, pages 242-245. 

31 references. The author has summarized the literature on 
the subject of impurities in brass and bronze foundry alloys. 
Impurities are classified as gases, metallic and non-metallic 
impurities. These classes are discussed as such and then 
specific elements, gases and non-metallics are discussed in- 
dividually. WLC (13) 


Investigation of the Failure of a Copper Fire-Box (Unter- 
suchung tiber Rissbildung bei kupferenen Feuerbiichsen). 
O. Scuroever. Glasers Annalen, Vol. 55, July 1, 1931, pages 6-8. 

A chemical and metallographic investigation on a fire box, 
which developed cracks during the repair work by welding, 
disclosed the presence of copper oxide as the cause of the 
failure. EF (13) 

Seabs in Castings Traced to Molding Sand Defects. Steel, 
Vol. 88, June 18, 1931, page 53. 

Brief review on several papers on this subject of a French 
Convention Ha (13) 


Distribution of Oxide and Sulphide Inclusions in Steel. 
Correspondence from W. Zre.er, Diisseldorf, Germany. Metal 
Progress, Vol. 21, Feb. 1932, pages 68-69. 

The writer discusses the difference in the locations of 
oxide and sulphide inclusions in steel ingots. WLC (13) 


Grain-Growth in a Turbine Wheel Heated by Friction. 
Engineering, Vol. 131, June 12, 1931, page 752. 

Failure of a steam turbine Was caused by the deformation 
of a cast-iron diaphragm which touched the adjacent wheel 
which raised the temperature causing recrystallization of 
the steel. Photomicrographs are given showing the granular 
structure of the steel. LEM (43) 


Failures of Rails, (Schienenbriiche bei auslindischen BPisen- 
bahnverwaltungen.) W. Marzaun, Stahl und Eisen, Vol. 51, Nov. 
5, 1931, pages 1377-1379. 

The article gives a résumé of the results of questionnaires 
compiled by varicus railroad administrations, (See Cambour- 
nac & Patte, Bulletin de l’Association Internationale du Congres des 
Chemins de Fer, Vol. 11, 1929, pages 923-1024.) The failures due 
to segregations, the so-called nodular fractures, longitudinal 
fissures in the flange and faults of the surface are discussed. 
The results of a comprehensive investigation on nodular 
fractures by S. Ikeda published in Bulletin de l’Association du 
Congres Internationale des Chemins de Fer, Vol. 11, 1929, pages 
2506-2518 and carried on by the Research Department of the 
Japanese Government Railway are given. Ikeda is of the 
opinion that this transverse fracture is some kind of a fa- 
tigue which starts in the interior of the rail. The reviewer 
states that the origin of the nodular fractures is stresses 
which are developed on the hot bed or during straightening 
the rails. Longitudinal fissures were frequently observed 
during the extremely cold winter of 1929 in France, Ger- 
many, Sweden and other countries. These failures are actual- 
ly due to extreme cold. An investigation of the corrosion of 
rails has also been carried out by the Research Department 
of the Japanese Railway as reported by E. MatsunaWa in 
Bulletin de l’Association Internationale du Congres des Chemins de Fer, 
Vol. 11, 1929, pages 1329-1349. This author found that sea air 
corrodes as well as the ash of the Japanese oils used for 
driving the engines. Corrosions of rails in tunnels is due to 
the increased content of SOeg in the air. Remedies suggested 
are to drop water containing NaeCOs upon the rails in order 
to neutralize the acid; to suck the combustion gases out of 
the tunnel by means of an exhaustor; and to use rails con- 
taining copper. GN (13) 
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CHEMICAL ANALYSIS (14) 


The Analysis of Coating of Galvanized Sheet Steel. (Fe, 
Pb, Cd, Sn and Zn). Frank W. Scott. Chemist-Analyst, Vol. 20, 
Mar. 1931, pages 4-5. 

Three samples, 24” square, are cleaned, dried and weighed 
and placed in a 400 ce. beaker, their bottom edges resting on 
c.p. Zn. The samples are covered with 1:10 HeSO, until the 
action ceases, about 10 min., when the acid is replaced with 
H20. The samples are scrubbed with a policeman, dried and 
weighed. Fe in the solution is reduced and titrated with 
KMnO4. HNOs: and H2eSO,4 are added to the solution and ‘t is 
evaporated to fumes, adding crystals of (NH4)2SO4. After 
diluting, PbSO, is filtered and weighed on an asbestos mat. 
The filtrate is heated to boiling and HeS passed through. 
NH4,0OH is added until CdS and a little ZnS precipitates. 
After filtering, the sulphides are dissolved in 100 ce. 1:9 HCI, 
neutralized with NH4OH, 6 cc. HCl is added and HeS again 
passed through. A few drops of NH4OH are added to start 
precipitation if necessary. The sulphides are filtered, dis- 
solved in 1:1 HeSO. and CdS is reprecipitated with HoeS after 
adding 5 g. NH4Cl and diluting to 400 cc. CdS is filtered and 
weighed on a Gooch crucible. For the Sn determination three 
more samples are stripped using 1:5 HCl. HeS is passed 
through the solution and it is half neutralized with NH4,OH 
and diluted to 450 cc., continuing the HeS treatment. The 
sulphides are filtered with the aid of paper pulp and dis- 
solved in 10 parts 1:1 HCl and 1 part HNOgs. After boiling 
and diluting to 200 cc. the solution is almost neutralized 
with NH4OH, using methyl orange. An excess of ammonium 
acetate is added and the solution is allowed to stand in a 
warm place until gelatinous Sn(OH)e separates. It is fil- 
tered, using paper pulp, ignited and weighed as SnOe. Zn 
is taken by difference. CEM (14) 


Chemical Analysis of Iron and Steel. G. E. F. Luwoett, 
James Irvin Horrman & H. A. Bricut. John Wiley & Sons, Inc., 
New York, 1931. Cloth, 6 x 9 inches, 641 pages. Price $7.00. 

Chemists who have used the excellent treatise “Applied 
Inorganic Analysis,” by Dr. Hillebrand and Dr. Lundell, will 
welcome this new book. Since it covers a much narrower 
field than the former book, it gives details of manipulation 
more minutely. The same meticulous care has been exer- 
cised in its preparation and the book is replete with refer- 
ences, 

The work is divided into 5 parts. The first, under the title 
“General Considerations,” deals with apparatus and reagents: 
qualitative tests of steels; separation of iron from accom- 
panying elements; common operations, such as sampling, 
weighing, choice of method of analysis, solution of the sam- 
ple, precipitation, filtration, washing, drying and igniting 
precipitates, and the determination of blanks; special opera- 
tions, including the removal of ammonium salts and orga: 
matter from solution; volumetric analysis, including an ex- 
cellent discussion of the use of indicators and a simple 
though thorough outline of potentiometric titrations; accu- 
racy of determinations; and standard samples. Part 2 (250 
pages) considers methods for the determination of the con- 
stituents of irons and steels. The elements are divided int. 3 
groups: (a) Ordinary constituents: Fe, C, Mn, P, S, Si; (5) 
common alloying constituents: Cu, Ni, Cr, V, Mo, W and Co; 
and (c) less common constituents: Al, Ti, Zr, Cb and Ta, U 
and the rare earths, arsenic, tin and antimony, zine and 
boron. Usually a chapter, averaging about 13 pages, is ‘Je 


voted to each element. Part 3 deals with methods for e 
determination of oxygen, oxide inclusions, hydrogen, id 


nitrogen. Part 4 takes up the analysis of ferro-alloys. and 
part 5, methods for the analysis of ores, limestones, fluor- 
spar, refractories, slag, molding sand, and coal and coke. 

The authors state (page 129): “A distinction should be 
drawn between accuracy and precision. Briefly, but some- 
what roughly stated, accuracy is a measure of degree of 
correctness; precision is a measure of reproducibility in the 
hands of a given operator. The precision of a result does 
not have anything to do with its accuracy. It merely serves 
as a measure of the duplicability of the procedure in the 
hands of a given operator.” With this as their thesis the 
authors outline procedures leading not only to reproducible 
results, but also giving the degree of accuracy demanded 
for a given type of determination. 


The determination of each element is discussed in much 
the same manner. Under general considerations, the method 
by which the element finds its way into iron or steel, its 
effect, and the usual amounts found in various kinds of iron 
and steel are discussed. Methods of decomposition, separa- 
tion and determination are taken up in order. Routine and 
empiric determinations are considered. Precautions to fol- 
low and the effect of interfering elements are outlined. In 
many instances more than one method of analysis is de- 
scribed. 

At the end of each chapter, a table gives the accuracy of 
determinations of the element. This includes the Bureau of 
Standards sample number, material (i.e. Bessemer 0.1 carbon 
steel, A.O.H. 0.6 carbon steel, etc.), probable value, extreme 
results, average deviation from probable value, results out- 
side of average deviation of all results, number of results 
reported, number reported high and number reported low. 


Chemists usually search in vain in books on the analysis 
of iron and steel for the determination of small quantities 
of such contaminating elements as Cr, Mo, and V found in 
plain carbon steels. In this book the authors describe special 
colorimetric methods for such determinations. 


There are remarkably few typographical errors or omis- 
sions, although on page 384, in discussing the analysis of 
tin, one is instructed to “add a solution of about 10 or 20 
ml. of antimony chloride of sulphate. 


The book appears to have been prepared with great care. 
Accuracy such as has been attained at the Bureau of Stand- 
ards can be secured only by strict adherence to the minutest 
details of manipulation and procedure. The authors have 
furnished an invaluable tool to analytical chemists. J. D. 
Sullivan. (14)-B- 








HISTORICAL & BIOGRAPHICAL (15) 


The Advances of Steel Making in Electric Furnaces (Le 
développement mondial de la production @acier au four élec- 
trique). Journal du Four Electrique, Vol. 40, Dec. 1931, pages 470- 
471. 

A short summary of the development of electric furnace 
steel making in the world from its conception to the pres- 
ent time. JDG (15) 

Pig Iron in Canada. Greorce A. Simpson. Canadian Foundryman, 
Vol. 22, Oct. 1931, page 19. 

A very brief résumé of the history of the pig iron indus- 
try in Canada from 1800 to 1853. OWE (15) 

Permanent International Commission for Acetylene Auto- 
genous Metal Working and Affiliated Industries. (Stindige 
Internationale Commission fiir Azetylen, autogene Metall- 
bearbeitung und verwandte Industrieen.) Die Schmelzschweiss- 
ung, Vol. 11, Jan. 1932, pages 12-13. 

The history of the commission, countries participating, 
meetings held are reviewed. World consumption of calcium 
carbide, oxygen and liquid acetylene is tabulated. Hea (15) 

Founding Throughout the Ages. Foundry Trade Journal, Vol. 
45, Oct. 15, 1931, page 244. 

Report of an address on the above subject by G. C. Castle. 
Reference is made to some of the more outstanding examples 
of the foundryman’s art, which have been brought to light 
by archaeologists and of which information is at hand 
today. OWE (15) 

Incredible Carnegie. J. K. WINKLER. Vanguard Press, New 
York, 1931. Cloth, 6 x 9% inches, 307 pages. Price $3.50. 

This account of Carnegie’s career is written in the modern 
biographical style, featuring the shortcomings of the man 
deseribed. Carnegie is characterized as cold-blooded, making 
his fortune by using men ruthlessly. He was not interested 

technical details; his forte was in choosing and handling 
men. Up to the time he sold out at 66, he is shown as a 
hard and ruthless man. The remainder of his life was de- 

ted to philanthropic work, but, according to Winkler, his 

iilanthropy was rooted in a desire for adulation rather 
in in a sincere desire to help mankind. A twelfth of the 
ome of the U. S. Steel Corporation is still said to be 
utehed from the grave” by Carnegie for the support of 
various foundations. 

rhe biography may show all facets of Carnegie’s nature 

their proper light, but one wonders if, after all, a truly 
biographer would not have found something in his char- 
er to admire. A man who spent his last day of health 
3s-fishing might have been dealt with more generously. 
nkler writes with the assumption of impartiality but does 
convince the reader that he is impartial. The book seems 
be written by a biographer rather than an historian. 
‘he book is about Carnegie, not about the steel industry, 
I side comments on the revolutionary advances in tech- 
‘zy and production methods made by his associates will 
rest the metallurgist. H. W. Gillett (15)-B- 
he Black Country and Cold Blast Pig Iron. /ron & Steel 
stry & British Foundryman, Vol. 5, Dec. 1931, pages 80-82. 
short history of the development of the industry in the 
k Country, South Staffordshire. -This iron has the prop- 
of throwing a chill with absolute certainty. The lower 
t Si and the higher the S, the deeper the chill, as a rule. 
CHL (15) 

\etivities of the Verein deutscher Eisenhiittenleute for 
Yoar 1931. (Ueber die Tiitigkeit des Vereins deutscher Eisen- 
hii¢tenleute im Jahre 1931.) Stahi und Eisen, Vol. 52, Jan. 21, 
l , pages 53-68. ; 

imber of papers published on various subjects given for 
ind total since year 1840. Important papers and work 
ommittees are discussed with relation to industry, such 
iemens-Martin and Thomas Steel processes, electrolytic 

i, rolling mill, coke and gas plant, annealing, heat treat- 

! t, ete., and also work done jointly with other organiza- 
t S. DTR (15) 

. Review of Water Works Progress. Caceres Mitts SavILlLe. 
Water Works Engineering, Vol. 85, Jan. 27, 1932, pages 85-88. 
he development of water works engineering as a science 
ing the past half century period. Introduction of various 
features such as cast iron pipe, new types of pumping ma- 
chinery, wrought iron, steel, and concrete pipe, meters, etc., 

touched upon from a historical as well as scientific 
standpoint. CBJ (15) 

Wrecking Home Insurance Building Reveals Excellence of 
Old Metals. Henry Penn. Engineering News-Record, Vol. 108, Feb. 
18, 1932, pages 247-248. 

Building dismantled in Chicago was built of cast Fe, 
wrought Fe and the first steel beams used in a building in 
this country. Chemical analyses, photomicrographs, and 
physical tests of the metals used are included. CBJ (15) 


Development of the German Steel Industry in the Last 50 
Years. (Entwicklungslinien des deutschen Eisenhiittenwes- 
ens in den letzten 50 Jahren.) 0. Petersen. Stahl! und Eisen, Vol. 
52, Jan. 7, 1932, pages 1-13. 

Paper before the 123rd Annual Meeting of the Verein 
deutscher Bisenhiittenleute, Nov. 29, 1931, Diisseldorf. A 
most interesting, detailed and illustrated description of the 
progress of the German steel industry in the last 50 years. 

GN (15) 


The Reduction of the Corrosion Tendency of Steel. (Die 
Verminderung der Korrosionsfihigkeit des Stahis.) Srpiaczex. 
Korrosion, Beilage zur Chemischen Apparatur, Vol. 6, Nov. 25, 
1931, pages 49-50. 

A historical compilation of patents on the production of 
rustless or corrosion proof steels. The earliest example is a 
Suggestion by Berthier in 1821 who recommended an addi- 
tion of Cr. Ha (15) 


_Rails 1831-1931, A Century of Development. T. J. Str_~mMan 
(Penna. R. R.) Metal Progress, Vol. 20, Nov. 1931, pages 37-42. 

The author recounts the development of the all metal rail 
of T-shape from 1831 to the present. The change from iron 
to steel and from a weight of 36 lb./yard to 152 1b./yard; 
these latter rails are now the standard on the heavy traffic 
Sections of the Pennsylvania Railroad. Specifications and 
Steel quality are reviewed. WIE (15) 


ou 









ECONOMIC (16) 


The Non-Ferrous Metals in 1931. Foundry Trade Journal, Vol. 
46, Jan. 14, 1932, pages 30, 32. 

An article in which special attention is directed to the 
world market for copper during 1931. OWE (16) 

The Demand for Cast Iron—Past and Present. Foundry 
Trade Journal, Vol. 45, Oct. 8, 1931, page 224. 

Reviews the manner in which competition has lessened the 
market for iron foundry products. He emphasizes the value 
of national advertising schemes in promoting interest in 
various materials and shows by reférence to a number of 
different products, which can be made in cast iron, what 
might be looked for in the way of new business if efforts 
were made to obtain it in the manner described above. 

OWE (16) 

The Foundry Equipment Industry in 1931. D. Howarp Woop. 
Foundry Trade Journal, Vol. 46, Jan. 14, 1932, page 36. 

A brief statement of changes which have occurred in 1931 
in the equipment of foundries in Great Britain. Some refer- 
ence is made to mechanization which has taken place in cer- 
tain foundries in the U. S. A. and to the fact that some of 
these improvements have been adopted in Europe. 

OWE (16) 

Engineering Achievements of Industry Rank High in De- 
pressed 1930. E. F. Ross. Steel, Vol. 88, Jan. 1, 1931, pages 279, 
290. 

Although a period of greatly restricted production, the 
year 1930 witnessed considerable engineering and technical 
progress, with many improvements in production methods 
and a noteworthy expansion in research and scientific work. 

JN (16) 

Reduction of Costs and Improved Quality by New Shop 
Methods of Measurement. (Kostensenkung und Giitesteige- 
rung durch neuzeitliche Werkstattmessverfahren.) ©. ScHuLIPPE. 
Maschinenbau, Vol. 10, Feb. 19, 1931, pages 134-139. 

The demand for change is being forced to standardization. 
Systematic building up of the whole method of measurement 
is being attempted by workmen and technical societies. This 
Standardization is indicated in the literature in several 
places. The development of measuring methods and the tests 
of the methods, have led to increased accuracy in testing 
and to improvements in apparatus. Several examples are 
cited. MAB (16) 

The Effect of Business Demands on the Economy of Power 
and Materials in Plant Operations. (Der Einfluss des Be- 
schiftigungsgrades auf die Energie-und Stoffwirtschaft der 
Hiittenwerksbetriebe.) BerrHoLtp von Sotuen (Diisseldorf). Stahl 
und Eisen, Vol. 52, Jan. 14, 1932, pages 29-38; Jan. 21, 1932, 
pages 68-70. 

Includes 16 references, 5 tables, and 18 diagrams. With 
mill demands cut from 30 to 40%, study of production meth- 
ods was made in modern blast furnace—mill—steel—gas— 
coke plants from angle of cost, in order to arrive at most 
economical number of working days per week. Heat and 
power requirements and efficiency of furnaces and machines 
are emphasized. Daily costs of producing gas from coke in 
the intermittent and continuous producers are given. The 
trend is towards use of cheaper coals, such as Saar peat 
and smudge, and intermittent use of outside gas and elec- 
tricity. GN + DTR (16) 

Electrified Trackage Becoming more Concentrated. Transit 
Journal, Vol. 76, Jan. 1932, pages 19-21. 

Total trackage operated has decreased 14.9% since 1923. 
Abandonments have been confined to small cities and com- 
munities. CBJ (16) 

World’s Production and Consumption of Lead in 1930. (Pro- 
duccion Y Consumo De Plomo En El! Mundo En 1930.) Revista 
Minera, No. 3288, Nov. 1931, pages 517-18. 

Reprinted from Metallgeselischaft, 1931. In thousands of metric 
tons, world production for 1920, 1925 to 1930 inclusive: 859, 
1,485, 1,565, 1,638, 1,598, 1,662, 1,560, respectively. Total con- 
sumption: 975, 1,497, 1,560, 1,602, 1,640, 1,689, 1,505. 

DTR (16) 

World’s Production and Consumption of Zinc. (Produccion 
Y Consumo De Zine En El Mundo.) Revista Minera, No. 3291, 
Dec. 1931, pages 557-58. 

World’s consumption 1920, 1925 to 1930 inclusive, in thou- 
sands of tons: 688, 1,176, 1,228, 1,308, 1,412, 1,435, 1,223, re- 
spectively. Production for same years: 735, 1,166, 1,380, 1,392, 
1,379, 1,499, 1,312. DTR (16) 

International Tin Research. Jin, Dec. 1931, pages 1-2. 

The British Tin Producers have subscribed a sum of 
£28,000 a year for research and development work in ex- 
panding the existing market for Sn, to find new markets, and 
to preserve and strengthen those markets where Sn meets 
with rivals. A particular problem to be treated is Sn plate. 

Ha (16) 

The Need of a Copper Tariff. A. E. PetrermMann. Mining and 
Metallurgical Society of America, Bulletin No. 222, Vol. 24, Dee. 
1931, pages 84-94. 

The need of a tariff on Cu is discussed from the points of 
view of national economy and national defense. Ha (16) 

Copper Tariff. Artuur NotMann. Mining and Metallurgical So 
ciety of America, Bulletin No. 222, Vol. 24, Dec. 1931, pages 102- 
115. 

The pros and cons of a high tariff are weighed against one 
another; it is concluded no tariff is necessary. We could 
buy up for the navy and army, all cheaply offered Cu in the 
market for a war stock. Ha (16) 


The Foundry Industry in Czecho-Slovakia in the Year 
1931. Frant. Pisex. Foundry Trade Journal, Vol. 46, Jan. 14, 1932, 
page 26. 

A brief description of the production, employment, and 
equipment figures for the foundry industry in Czecho-Slo- 
vakia during 1931. OWE (16) 

Investigation of the Economy of a Rolling Schedule (Un- 
tersuchung der Wirtschaftlichkeit eines Walzprogramms). 
V. Potax. Stahi und Eisen, Vol. 51, Dec. 24, 1931, pages 1593- 
1594. 

The author advises that means for calculating the costs 
of rolling of various shapes to be rolled by a mill be GN ite) 
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PLANTS & LABORATORIES (17) 


The “Trinec” Continuous Bar and Sheet Billet Rolling Mill. 
Demag News, Vol. 5C, Nov. 1931, pages C33-C41. 

The new plant of the Berg und Huettenwerks-Gesellschaft 
Trinec, Czechoslovakia, is designed to roll blooms of maxi- 
mum 4.5 tons, 10 in.2, into sheet bars 17, to 1% in. thick 
and 12, 10 or 8 in. wide, and billets and sheet bars. The out- 
put is 125 tons of sheet bars per hour. Two continuous trains 
are installed, billet and sheet rolling schedules are diagram- 
matically illustrated and the whole plant with auxiliary 
equipment described. Ha (17) 

London Headquarters of British Non-Ferrous Metals Re- 
search Association. Engineering, Vol. 131, June 12, 1931, pages 
772-773. 

An interesting description of the building housing the lab- 
oratories of the British Non-Ferrous Metals Research Asso- 
ciation. LFM (17) 

New Edmonton Foundry Opened by Standard Iron Works. 
Canadian Foundryman, Vol. 22, Nov. 1931, page 13. 

Brief description of a new foundry opened in Edmonton, 
Alta., by the Standard Iron Works, Limited. OWE (17) 


The Laboratories of the German Aluminum Producing In- 
dustries. (Die Laboratorien der deutschen Aluminium her- 
stellenden Industrien.) H. Roenric. Aluminium Hauszettschrift V. 
A. W. und Erftwerk, Vol. 3, Sept./Nov. 1931, pages 357-361. 

Descriptions and illustrations of the equipment of the 
various plants. Ha (17) 

The Wire Mill of the Roechling Iron & Steel Works in 
Voelklingen. (Die Drahtstrasse der Roechlingschen BPisen- 
und Stahlwerke in Vélklingen.) F. Hitcenstockx. Stahl und Eisen, 
Vol. 51, Aug. 13, 1931, pages 1026-1028. 

The enlarged plant for drawing 100 mm. square billets into 
wires and the schedule of the mill with 6 stands is de- 
scribed; the capacity is 1-3 tons/shift. The consumption of 
grease for drawing operat.ns is 60 g./ton or 0.7¢/t. Ha (17) 


A New German Testing Laboratory. R. W. Mitier. Heat 
Treating & Forging, Vol. 17, July 1931, pages 665-667. 

The equipment of the physical testing laboratory of Sulzer 
Bros. is described. Machines for notched-bar tests, welded 
joints, pendulum impact tests, bending tests and metallo- 
graphic examinations are briefly described. Ha (17) 


Research in the Nickel Industry. P. D. Merica. Inco. Vol. 
11, No. 1, 1931, pages 14-16. 

Description of the equipment of and scope of the research 
done in the laboratories of the International Nickel Com- 
pany. .Ha (17) 


Production Economy in Iron and Steel Works. Part I. 
Orto CromBerc. Engineering, Vol. 131; May 15, 1931, page 650. 

Abstract of a paper read before the Iron and Steel Insti- 
tute, London, May 1931. See Metals & Alloys, Vol. 2, Nov. 1931, 
page 276. LF'M (17) 


Individual Roll Motors—Photo-Electric Cells—Tools of a 
Modern Steel Mill. RatpH H. Wricurt. Electric Journal, Vol. 28, 
July 1931, pages 403-407. 

An illustrated description of a mill in which electric re- 
quirements have been introduced to the utmost degree. 

WHB (17) 


Modern Heat Treating Equipment Cuts Cost to One-Third 
for Cleveland Tractor Co. JosePpH GESCHELIN. Automotive Indus- 
tries, Vol. 65, July 1931, pages 46-47. 

Description of Cleveland Tractor Company modernized 
plant. 2 pusher type furnaces both gas and electrically fired, 
special gas carburizing horizontal retort furnaces are shown 
in detail. DTR (17) 

The Foundries of Messrs. Alfred Herbert, Limited. Foundry 
Trade Journal, Vol. 45, July 16, 1931, pages 40-42. 

An article accompanied by 8 photographs and 1 diagram 
showing the general layout of the foundries referred to 
above. Details are given of the equipment of these foundries, 
which are designed for the production of castings to be used 
in the manufacture of machine tools. OWE (17) 

The Acton Precious Metals Refining. Canadian Mining Journal, 
Vol. 52, May 15, 1931, pages 509-510; Brass World, Vol. 27, June 
1931, pages 133-134; Industrial Chemist, Vol. 7, May 1931, pages 
207-208; Metal Industry, London, Vol. 38, Apr. 24, 1931, pages 
425-428. 

The metallurgical equipment of this plant is described. 
Smelting and cupellation are carried out in small basic lined 
tilting furnaces of novel design, charges being poured from 
these oil-fired furnaces. The scrubbing plant recovers more 
than enough precious metals to pay for its operation. The 
equipment for the wet process buildings is compactly 
arranged on a series of terraces of acid-proof construction. 
The Clydach concentrate containing a relatively large pro- 
portion of Ag and Pb receives an initial smelting operation 
—the Pb absorbing the precious metals. Cupellation removes 
most of the Pb. Parting is effected with sulphuric acid. Sub- 
sequent treatment with aqua regia removes Pb, Pd, and Au. 
Pt is precipitated as ammonium platino chloride and Pd as 
palladosammi ne chloride. Ag and Au are purified by elec- 
trolysis. Ru, and Ir in the final insolubles and reduction 
residues are remelted to concentrate them and the alloy ob- 
tained is returned for wet treatment. 

WHBE&RAWEPRKE (17) 

Cast Iron Pipe Competing with Steel. Metal Progress, Vol. 
19, Apr. 1931, pages 71-74. 

Describes the plant and methods for making cast iron 
pipe by the American Radiator Company. WLC (17) 


Annealing Plant of Franz Seiffert & Company, Eberswalde, 
Germany (Gliheinrichtung bei der Firma Franz Seiffert & 
Co.) Zeitschrift Verein deutscher Ingenieure, Vol. 75, Jan. 24, 1931, 
pages 112-113. 

The very high steam pressures used at present in power 
plants require pipes of highest quality. All cold working 
of the material to be used in such pipe lines must be avoided 
in manufacturing it, since aging phenomena which have 
a harmful influence on the material and reduce the oper- 
ating safety are produced by cold working. Careful treat- 
ment in annealing subsequent to working is necessary. The 
furnaces of this company are briefly described. Ha. (17) 
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MACHINERY & SUPPLIES (18) 


The Design and Application of Cranes to Steel Mill Service. 
Part II. G. W. Yanney (The Alliance Machine Co.). Rolling Mill 
Journal, Vol. 5, Mar. 1931, pages 201-204. 

Safety features on the all-electrically operated crane of 
today include steel footwalks around girders and beams, 
platforms under bridge girders and trolleys, gears complete- 
ly enclosed or guarded, guarded shaft couplings, forward 
track wheels equipped with fenders, rope sheaves and shafts 
completely covered, automatic limit stop for crane hook, and 
safety compartment in operator’s cab. Within the last 5 
years, there has been a change from cast iron to cast steel 
as a material of construction, resulting in added safety, ex- 
tended life, reduced weight, and reduced power consumption. 
All parts subject to repair or renewal are made readily ac- 
cessible by means of walkways and platforms. Points of lu- 
brication are easily reached. The modern crane designer 
strives for simplicity of design, the avoidance of a multiplic- 
ity of different parts, compactness within the bounds of 
accessibility, and an attractive general appearance. JN (18) 

Pig Bed Crane with Separate Grabs for Pig Breaking and 
Loading. Demag News, Vol. 5C, Nov. 1931, pages C45-C47. 

Describes the construction. Ha (18) 


Feeder Trucks for Blast Furnace Charging Plants. Demag 
News, Vol. 5C, Nov. 1931, pages C42-C45. 
The mechanical construction and operation is described. 
Ha (18) 


Modern Stretching Machines. (Neuzeitliche Spann-und 
Streckmaschinen.) H. Kress. Stahi und Eisen, Vol. 51, Feb. 19, 
1931, pages 232-234. 

The continually increasing demand for steel sheets has 
brought with it a demand for improved quality, in respect 
to physical and mechanical properties, homogeneity, uni- 
formity of thickness, and surface. This has led to the devel- 
opment of new types of apparatus, for stretching and 
straightening sheets, and at the same time avoiding uneven 
straining of them. Such a machine fitted with strain contro! 
and stress distribution devices and other tensile testing ma 
chines for testing bars and strips with perfectly uniform 
distribution of the stress is illustrated. Ha (18) 

The Degree of Rigidity of Tool Machines. (Der Starrheits- 
grad von Werkzeugmaschinen.) Cart Kruc. Maschinenbau, Vo! 
10, Aug. 6, 1931, pages 505-506. 

This is an article which follows up the line of though! 
presented in a paper by Dr.-Ing. Reichel on the same sult 
ject, published in Maschinenbau, Vol. 10, Apr. 16, 1931. It pre 
sents a method of evaluating tool machines, which shou! 
be of value to German tool machine manufacturers. MAB (15) 

Design and Construction of Turbo-Blowers for Steel Millis 
(Entwurf und Ausfitihrung von Turbogeblisen fiir Hiitte: - 
werker). M. ScHATTSCHNEIDER. Stahi und Eisen, Vol. 51, Nov. 
1931, pages 1361-1370. 

Report of the Committee on Machinery of the Vere 
deutscher Bisenhtittenleute. The article deals with the ge: 
eral principles which must be borne in mind in designi: 
turbo-blowers to meet the requirements for obtaining a his 
efficiency. These conditfons are illustrated in diagrams. T! 
devices of air outlet and diffuser regulation are describ: 
and data are given on aspirated volume, air pressure, nun 
ber of revolutions. The general layout of turboblower plan 
for a 300 ton and a 1000 ton blast furnace are diagramat - 
cally shown. Some sketches show new designs of blowers as 
they have been installed at the Huckingen plant of the Man- 
nesmann Tube Works and at the Friedrich Alfred plant of 
the Krupp Works. The paper concludes with some inforn 
tion on turbo-blowers for Bessemer plants which have be 
built by the Brown, Boveri Company. GN (15) 

Iron and Steel Plant Pumping Equipment. Joun H. Jo: 
Rolling Mill Journal, Vol. 5, Nov. 1931, pages 727-730. 

Types of pumps and factors for their efficient operaticn 
are explained. Ha (15) 

Recent Developments at the International Foundry Ex- 
position at Milan. (Neuerungen auf der Mailinder Interns- 
tionalen Giesserei-Fachausstellung.) Tu. GrILENKIRCHEN. Jie 
Giesserei, Vol. 18, Dec. 11, 1931, pages 931-934; Dec. 25, 1931, 
pages 948-953. 

Several new constructions, especially of Italian machinery, 
of recent development are described in the fields of trans- 
port equipment, molding machines, molding sand preparing 
machines, shaking-presses and auxiliary equipment in the 
foundry. Ha (18) 

The Driving of Mill Table Rollers. Wma. Acerecnut. Rolling 
Mill Journal, Vol. 5, Sept. 1931, pages 611-614. 

The advantages of the individual drive of mill table roll- 
ers are explained and the different types of motor-driven 
rollers developed for this purpose described. Ha (18) 

Device for the Transportation of Billets from One Roller 
Bed to Another (Vorrichtung zum Befirdern von Kniippe!n 
von einem Rolligang zum anderen). P. Terre. Stahl und Eisen, 
Vol. 51, Nov. 19, 1931, pages 1437-1438. 

Description of a simple ingenious device to swing billets 


‘weighing about 400 lbs. from the runout of the billet mill 


over to the rolling bed of a rod mill rectangular to the bil- 
let mil, The manual labor of 2 men could thus be saved. 
GN (18) 
Biast Furnace Blowing Engines. The Relative Merits of 
the Gas Engine and the Turbo-Blower,. F. Jounstone TAYLOR. 
Iron & Steel Industry & British Foundryman,. Vol. 5, Dec. 1931, 
pages 109-114. 
A summarization of both sides of the case. CHL (18) 
Metal Baths for Carrying Heat to Cooking, Divtillation and 
Similar Apparatus. (Metallbad zur Wirmetibertragung fir 
Koch-, Destillier-und fhniliche Apparate.) Tu. Merz. Appa 
ratebau, Vol. 43, Apr. 2, 1931, pages 76-77. 
A short description of the construction of a few metal 
heating baths. Ha (18) 








MISCELLANEOUS (20) 


Use of the Correct Lubricant and Proper Protection for 
Bearings in Stock will Go Far toward Preventing Anti- 
Friction Bearing Troubles. E_mer Zirzewirz (Aetna Ball Bear- 
ing Manufacturing Co.). Blast Furnace & Steel Plant, Vol. 19, 
Nov. 1931, pages 1471-1472. 

All bearings not in use and before installations should be 
kept in sealed wrappings so as to protect against dirt, mois- 
ture and the atmosphere, after coating them generously 
with a rust preventive. Oil is preferable as a lubricant for 
high speeds and grease for low speeds. Only a pure mineral 
oil or grease should be used. Loss of lubricant because of 
leakage and vaporization can be obviated by sealing the 
bearing. To eliminate most of the troubles now being ex- 
perienced with anti-friction bearings, it is important to 
choose the proper size and type of bearing, mount it prop- 
arly, lubricate it properly and maintain it properly. MS (20) 

Overhead Handling in a Stamping Plant. Tuorre E. Wricur. 
Metal Stampings, Vol. 4, Aug, 1931, pages 641-643. 

The importance of transportation costs of the parts moved 
from place to place in stamping plants with regard to over- 
head costs is noted. Their possible reduction is illustrated 
by an example of a factory for automobile head lamps. 

Ha (20) 

The Metallurgist in the Foundry. F. S. Worpswortnu. Foundry 

rade Journal, Vol. 45, Oct. 22, 1931, page 253-254. Z 

\ discussion of the status and duties of the metallurgist 

the foundry and the improvement that comes through a 
ientific viewpoint of foundry problems. Reference is made 
the valuable work which has been done by the British 
Cast Iron Research Association in assisting British foundry- 
men, and attention is directed to the need of financing fur- 
er research work in foundry practice. OWE (20) 


Lead Solution Used to Recover Tin from Scrap. A. E. Bu- 
\NAN. Scientific American, Vol. 146, Feb. 1932, page 107. 
. new method for reclaiming the tin plate from old tin 
ns has been developed. The tin plate is treated with a 
ution of 4.45% lead, 10.25% caustic soda and 85.3% water. 
a temperature of 90° C., the tin is removed by this solu- 
yn from the tin plate in a few secs. and, until the lead in 
solution is nearly all displaced, the rate of attach is 
h. In the reaction, for every 2 atoms of tin dissolved, 
toms of lead are deposited. Because of the deposition of 
ely divided lead, it is necessary to agitate the tin plate 
nsure its removal from the surface of the material. Re- 
ving drums are so used that the process is continuous. 
sodium stannate solution obtained is treated with caus- 
lime, by which a precipitate of calcium stannate is ob- 
ned and the caustic soda solution regenerated for use. 
precipitated lead is placed in a tower with the regen- 
ed caustic soda and air is blown through. After 20 hrs., 
original. treating solution is obtained by hydration of 
lead and its solution in the liquid. WAT (20) 


The Reactions of Active Nitrogen with Hydrogen Atoms at 
Metallie Surfaces (Ueber die Reaktion von aktivem Stick- 
® Y mit Wasserstoffatomen an metallischen Oberflichen). 
Dixon & W. Steiner (University of Berlin). Zeitschrift fir 

kalische Chemie, Abt. B, Vol. 14, Nov. 1931, pages 407-412. 

he formation of ammonia from atoms of N and H at the 
aces of Cu, Fe, Ni and Zn was investigated. The course 

he reaction and its dependence on the H-atom concen- 

on is in accordance with the authors’ assumptions, pre- 

sly published (see Zeitschrift fiir physikalische Chemie, Boden- 
Festband, 1931, pages 817-830) that the formation of 
takes place over NH as an intermediary product in 3 

I es. EF (20) 


tiexibility of Plain and Creased Pipe Bends. A. M. Houser 
Hirscuperc. Power, Vol. 74, Oct. 20, 1931, pages 568-571. 
discussion. AHE (20) 
Lubrication of Steel Mill Motors. J. L. Brown. Rolling Mill 
il, Vol. 5, Sept. 1931, pages 607-610, 614-615. 
ifferent principles and systems of lubrication of electric 
motors are described. Ha (20) 


Vrocesses for the Preparation of Pure Carbides, Nitrides 

and Borides of High Melting Points and Description of some 
of their Properties. (Methoden zur Reindarstellung hoch- 
schmelzender Karbide, Nitride und Boride und Beschreibung 
einiger ihrer Eigenschaften.) C. Acte & K. Moers. Zeitschrift 
anorganische und allgemeine Chemie, Vol. 198, June 10, 1931, pages 
233-275. 
\ few methods for the production of pure carbides, ni- 
trides and borides are described; the purification is effected 
by annealing at highest temperatures. The following mate- 
rials were prepared, which represent the highest melting 
I 


Zirconium—carbide Zrc Melting point 3805° C. 


Hafnium—carbide HfCc 4160° C. 
Zirconium—nitride Zr N " 3255° C. 
Tantalum—nitride TaN si 3360° C. 
Zirconium—boride ‘i 2265° C. 
Hafnium—boride *. 3335° C. 


The melting point curves of the two systems titanium 
carbide—titanium nitride and tantalum nitride—tantalum 
carbide were determined; a maximum melting point could be 
Stated at a composition of equal mols of Ti N and Ti C. 
Tables of electrical conductivity with temperature coeffi- 
clents are reproduced. Ha (20) 


Residual Strains in Materials used in Machine Construc- 
tion, (Zuliissige Spannungen der im Maschinenbau verwende- 
oe oa Ernst Bock. Maschinenbau, Vol. 10, Feb. 5, 1931, 
ages -83. 

‘eviews various papers by Dr.-Ing. Bock covering the fol- 
lowing subjects: Formation of the guide lines for struc- 
tures; strength of the materials; factors of safety; scientific 
influences; deformation; the state of strain; recognition of 
fracture; reliability of tables giving “residual” strains; 
curves indicating the limit of strain; method to be taken as 
& model for construction of machine parts. MAB (20) 









LABORATORY APPARATUS (21!) 


Electrical Resistivity of Certain Copper Alloys in the Mol- 
ten State. C. S. Wirtiams (Westinghouse Research Labora- 
tories). Metals & Alloys, Vol. 2, Oct. 1931, pages 240-241. 

The author describes apparatus for the determination of 
the electrical resistance of molten alloys. The use of the 
induction furnace for the melting of alloys has made such 
information of use in the design of furnaces for this work. 

WLC (21) 

Vibration-proof Mounting by Means of Air Cushions. 
(Eine erschiitterungsfreie Aufstellung mittels Luftpolsters.) 
E. Genrxe & B. Vorict. Zeitschrift fiir technische Physik, Vol. 12, 
Dec. 1931, pages 684-686. 

The generally known*mounting method according to Ju- 
lius as well as the mounting device of Miiller-Leybold satis- 
factorily eliminates the horizontal component of the vibra- 
tion disturbances whereas the vertical components are still 
occurring. A new method of shock-proof mounting is shown 
which overcomes both kinds of difficulties so that complete 
absence of vibrations is secured. The following elements are 
embodied in the vibration-proof mountings: tennis balls, rub- 
ber air cushions, elastic steel rods, damping tanks filled 
with paraffin oil and containing several metal sheets 
(“Schlingertank”), and finally a large box to get rid of air 
current. Three different manners of shock-proof mounting 
are fully discussed in this paper which was presented at 
the 7th Deutscher Physiker & Mathematikertag, Bad Elster, 
Sept. 13-18, 1931. EF (21) 

Micro-stereograms and their photographic Evaluation, (Mi- 
kro-stereoaufnahmen und deren photogrammetrische Aus- 
wertung.) R. Lorenz. (Technische Hochschule Dresden). Der 
Papier-Fabrikant, Vol. 28, Nov. 30, 1930, pages 805-809. 

A unique utilization of the Aerokartograph of Hugershoff 
for stereo measurements is demonstrated by the evaluation 
of a microscopic sample, and the interest of the metallurgist 
is attracted by the suggestion of adopting this kind of 
measurement for the quantitative evaluation of corrosion 
pits, for the testing of surface smoothness and for crystal 
measurements. EF (21) 

Use of Chrome Steel Articles for Analytical Purposes. 
(Uber die Verwendbarkeit von Chromstahligefiissen zu ana- 
lytischen Zwecken.) ALberT Kriicer. Chemiker Zeitung, Vol. 55, 
Sept. 5, 1931, pages 682-683. 

Contains 2 references. Casseroles made of V4A steel can 
be used for NH4,OH and dilute NaOH solutions. They are bet- 
ter suited than glass or porcelain for handling the hy- 
droxides of Fe, Al, Cr, Cu and Ni and ZnCOs. They are also 
suitable for HeOes, NaeS and Fehling solutions. In Fe and Al 
determinations made in chrome steel casseroles, no SiOQg is 
found in the precipitate. The amount of steel dissolved after 
boiling solutions of NaOH, KOH, KeCOs, Ba(OH)e, Naed, 
KOH + NaeS, KOH + HeOe was found to be less than the 
amount of SiOe dissolved from glass vessels. CEM (21) 

Laboratory Shaking Machine. Natuanier Herz. £7 
Mining Journal, Vol. 133, Jan. 1932, page 22. 

A 32-compartment shaking machine is described and illus- 
trated. It is employed for amalgamation tests and for nearly 
all cyanide work. WHB (21) 

Limits of Microscopy. Beginning of the Molecular Optics 
(Grenzen der Mikroskopie. Beginn der Molekularoptik). 
F. Jentscun. Zeitschrift fiir Instrumentenkunde, Vol. 51, Aug. 1931, 
pages 441-442. 

Author aims at the development of an X-ray microscope 
with the object of extending the present measuring range 
from 0.2y to 0.02 4y. EF (21) 


Novelties in the Design of Micro-Photographic Apparatus 
(Ueber neue Wege im Bau von mikrophotographischen Appa- 
raten). F. Hauser. Zeitschrift fiir Instrumentenkunde, Vol. 51, Sept. 
1931, pages 483-488. 

Refers to microscopes built by the E. Busch Co., Rathe- 
now, Germany, and notes in detail recent developments. (21) 

Gauge Checking Laboratory at Stanford University. M. 5S. 
Huco. Western Machinery World, Vol. 22, Dec. 1931, pages 535- 
537. 

A description of the building and modern equipment of the 
gauge checking laboratory at Stanford University under the 
Ordnance Department of the U. S. Army is presented. The 
University proposes to maintain an unbiased position by re- 
fusing to allow the personnel of the gage laboratory to en- 
gage in private corsulting work. Charges for gage checking 
are nominal, just sufficient to cover laboratory costs. (21) 

Modern Methods of Metallurgical Testing (Les Méthods 
moderne @essais en Métallurgie). M. Fayoiier. Aciers Spéciauz, 
Métaux et Alliages, Vol. 6, May 1931, pages 220-236; Vol. 6, June 
1931, pages 272-292. 

In a series of 3 lectures, the author makes a detailed re- 
view of all the testing methods, equipment and apparatus 
used in metallurgical laboratory for control and research. (21) 


A Vacuum Technic for the Chemist. K. Hickman. Journal of 
the Franklin Institute, Vol. 213, Feb. 1932, pages 119-154. 

Communication No. 489 from Kodak Research Laboratories 
and presented at meeting of Franklin Institute Feb. 18, 1931 
Includes bibliography of 18 references, and 19 diagrams, A 
manipulation chart for vacuum assemblies for variety of 
purposes is shown, each set forming an independen® unit 
capable of performing a specific operation. Work of assembly 
requires nothing more than sealing of 2 or 3 joints. Combina- 
tions of apparatus are by no means exhaustive. Phthalate 
condensation pumps may be coupled to vacuum spectographs 
and X-ray tubes. Vacuum oven technic may be employed for 
cathodic spluttering of metals, study of shrinkage of fibers 
and cellulosic sheets on prolonged desiccation, regeneration 
of materials like silica gel or animal charcoal. DTR (21) 


On the Polarization Capacity of Mercury Electrodes (Ueber 
dic Polarisationskapazitit von Quecksilberelektroden). T. Er- 
pey-Gruz & G. G. Kromey (Technische Hochschule, Berlin). Zeit- 
schrift fiir physikalische Chemie, Abt. A, Vol. 157, Nov. 1931, pages 
213-214. ‘ 

An electron tube relay is described which in connection 
with an oscillograph is fitted for taking voltage/time curves 
under conditions characterized by the nearly complete ab- 
sence of currents. EF (21) 
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FOUNDRY PRACTICE & APPLIANCES (22) 


A New Method for the Inexpensive Manufacture of Re- 
versible Pattern Plates (Neues Verfahren zur billigen Her- 
stellung von Reversiermodellplatten). F. Brosecx. Giesseret mit 
Giesserei-Zeitung, Vol. 18, Nov. 13, 1931, pages 879-887. 

Description of a method by which a reversible pattern 
can be made from a single-sided pattern so that molds can 
be better utilized, even though only a small quantity are to 
be made. This method is also suitable for machine molding. 
Some remarks are made onthe estimating of costs of manual 
and machine molding. Ha (22) 

Deep Etching of Brass Applied to Gating Problems, R. W. 
Parsons. Metal Industry, London, Vol. 39, Aug. 21, 1931, pages 
svacdbe’ Metal Industry, New York, Vol. 29, Nov. 1931, pages 
477-480. 

From paper given at American Foundrymen’s Association, 
Chicago. Illustrations are given showing that the deep etch 
test can be useful with problems of gating which have to 
do with the production of sound castings. See Metals & Alloys, 
Vol. 2, Aug. 1931, page 150. PRK (22) 

Electric Brass Furnace Saves Its Cost in Two Years. 
Electrical World, Vol. 99, Jan. 30, 1932, pages 234-235. 

An analysis of comparative production costs by the Rock- 
wood Sprinkler Co., Worcester, Mass., for coke-fired and 
electric equipment shows that the electric furnace paid for 
itself in 2 years. The furnace employed was of the indirect- 
are rotary type made by the Detroit Electric Furnace Co. 
Operating figures are given. Economy of production, close 
temperature control and elimination of gas and foreign 
particles from the melt, feature their operation. WHB (22) 

Brackelsberg Process Produces Grey Iron of Higher Qual- 
ity. Canadian Foundryman, Vol. 22, Oct. 1931, pages 7-10. 

A very complete description of results obtained during the 
use of the 2-ton Brackelsberg furnace, accompanied by 3 
photographs and 4 tables. OWE (22) 

Modern Notions for Jobbing Foundries. A. S. WORCESTER 
Foundry Trade Journal, Vol. 45, Oct. 29, 1931, page 276. 

In his presidential address to the West Riding of York- 
shire Branch of the Institute of British Foundrymen, the 
author discusses the desirability of disseminating technica! 
data to the small foundrymen, the desirability of mechaniza- 
tion, the baneful influence of bad costing, and the necessity 
of improving the personnel of foundries. OWE (22 

High-Strength Sand-Casting Aluminum Alloys. W. C. Dey 
EREUX. Foundry Trade Journal, Vol. 45, Nov. 26, 1931, pages 331 
335; Dec. 3, 1931, pages 349-352. 

A discussion of the “Y” alloy, the R.R.50 and R.R.53 al 
loys, and the 4% Cu-Al alloy. Discusses the difficulti« 
which meet the foundryman, owing to competition of dro 
forgings of these alloys with castings. Deals with the m« 
chanical properties of the light alloys, with the question o 
the solidification and its relation to the soundness of these 
alloys, and with their wear and friction characteristic 
These points are illustrated by a number of diagrams. Cast 
ing properties of these alloys are discussed. Special atten 
tion is paid to the necessity for close temperature control of 
melting and pouring, and to other practical details of th 
molding of these alloys. The paper is accompanied by : 
diagrams and photographs and 8 tables. OWE (22 


Recent Deyelopments in the Non-Ferrous Foundry Indus 
try. H. C. Dews. Foundry Trade Journal, Vol. 46, Jan. 14, 1932, 
pages 40-42. 

The author discusses briefly the work of the British tech- 
nical societies and of the British Non-Ferrous Metals Re 
search Association. He also discusses the work which h: 
been done on impurities in copper and on spectrograph 
analysis. The growing importance of Si is dealt with 
some detail. Reference is made to the results of work th 
has been carried out on the corrosion of brass condenser 
tubes and to the fact that 30% Cu-Ni tubes have proved : 
unqualified success. Attention is directed to another allo 
Al brass, which is finding use in this service. A brief not: 
as to the importance of Be is appended and some attention 
is given to foundry developments, particularly to the use of 
the high-frequency furnace and centrifugal casting ma- 
chines. OWE (22) 

The Laboratory and the Foundry. R. Arzens. Engineering, 
Vol. 132, July 3, 1931, page 10. 

Abstract of a paper read before the Institute of British 
Foundrymen, June 1931, See Metals & Alloys, Vol. 2, Nov. 1931, 
page 279. LFM (22) 

The Casting of Pistons for Internal Combustion Engines. 
R. Fiscuer. Foundry Trade Journal, Vol. 45, Dec. 31, 1931, page 
409. 

Complete translation of article published in Die Giesserei. 
The article is accompanied by 11 diagrams. See Metals & 
Alloys, Vol. 2, Dec. 1931, page 319. OWE (22) 

Moulding Practice for Heat-Treated Aluminium-Alloy 
Castings. Lewis H. Fawcett. Foundry Trade Journal, Vol. 45, Oct. 
15, 1931, pages 241-242. 

Extended abstract of paper read before the American 
Foundrymen’s Association. See Metals & Alloys, Vol. 2, Dec. 
1931, page 320. OWE (22) 

Cutting Production Costs in the Brass Foundry. Jars 
BreXxey. Canadian Foundryman, Vol. 22, Dec. 1931, pages 7-9, 20. 

An article, accompanied by 7 photographs, in which a de- 
scription is given of the methods used in the Empire Brass 
Manufacturing Company’s plant in the production of cores 
for their castings. OWE (22) 

Pattern Storage—a Simple, Economic Plan. H. V. ButTrTer- 
FIELD. Canadian Foundryman, Vol. 23, Jan. 1932, pages 3-5, 14. 

Description of a method of attacking the problem of the 
organization of pattern storage, accompanied by diagrams 
indicating types of records that have proved satisfactory. 

OWE (22) 

The Production of Iron Castings on a Semi-Repetition 
Basis. S. Carter. Foundry Trade Journal, Vol. 45, Oct. 29, 1931, 
pages 276-277. 

A discussion of the methods that may be adopted by 
foundrymen who receive orders for small castings in quanti- 
ties which do not justify a large capital expenditure as 4 
preliminary outlay. OWE (22) 























































The Application of Pulverized Fuel to the Foundry Indus- 
try. W. Boon. Foundry Trade Journal, Vol. 45, Nov. 5, 1931, pages 
287-291. 

The author deals with the types of pulverizers available 
and discusses briefly the advantages and disadvantages of 
these different types. Space is devoted to consideration of the 
types and characteristics of coal and particularly the effect 
of moisture on coal which is to be pulverized. Transportation 
of coal within the works is dealt with. The application of 
pulverized fuel firing to annealing ovens, chilled-roll fur- 
naces and rotary melting furnaces, the effects of pulverized 
fuel upon refractories, and the influence of ash are de- 
scribed. A report of the discussion of this paper appeared in 
the Foundry Trade Journal for Nov. 19, 1931, pages 321-322. 

OWE (22) 

Fabrication of Fly Wheels and Pulleys (La fabrication des 
volants et des poulies). Commission Technique de Il’ Association 
[echnique de Fonderie de Belgique, Congres International des Mines, 
de la Métallurgie et de la Géologie appliquée, Section de Métallurgie, 
6th session, Liege, June 1930, pages 913-915. 

Dry sand moulds are advised. Rather general recommenda- 
tions are made as to gates, heads and for control of crack- 
ing and shrinking. The irons recommended range from 

4.5% Si and 1-1.3% P for small wheels down to 1.6-1.8% S 
ind 0.38% P for huge fly wheels. HWG (22 


Results of the Work Done by Societies in Foundry Prac- 
tice. (Ergebnisse der Gemeinschaftsarbeit im Giesserei- 
wesen.) W. BULTMANN. Maschinenbau, Vol. 10, Feb. 19, 1931, 
pages 123-125. 

A tendency for improved quality and reduction of produc- 
tion costs is evident. The societies’ efforts and the general 
importance of the work is discussed. There is a need for 
technical and expert advice which presents the problem as 
to how it is to be obtained. The following variety of sub- 
jects are also considered: cast iron and metals, crude and 


associated materials, production, operation, samples, and 
labor. MAB (22 


Recent Developments in the Automobile Foundry Industry. 
cy Pritcnarp. Foundry Trade Journal, Vol. 46, Jan. 14, 1932, 
page 24. 
Refers to the fact that the major percentage of automobile 
inder blocks manufactured in Great Britain are now be- 
made in green sand and that the urgent demand of engi- 
s for better wearing properties has led to the introduc- 
of special high-test cast irons, some containing up to 
Ni. The use of centrifugally cast liners is referred to, 
the fact is emphasized that heat-treated cast iron, which 
is hardened after machining but before the final grinding, 
is being largely used in this connection. Some attention is 
d ected to Al foundry work and particularly to the die- 
( ing of alloys of Al base. Reference is made in par- 
ticular to a multiple impression die containing 8 impres- 
s s, the die weighing 33,500 lbs., probably the largest yet 
I iuced. The remarkable development in the use of Mg 
castings is referred to; this increase in production probably 
approximates 400 or 500%. An infinite variety of articles is 
n being produced in this metal. The prices at which these 
( ings are being sold today make them reasonably com- 
petitive with Al castings made from virgin material. 
OWE (22) 
mproving Castings with the Double Forehearth. (Guss- 
veredlung und Doppelkammervorherd.) Cart Rein. Giesserei- 


— 


Z ng, Vol. 27, Jan. 1, 1930, pages 8-11. 

st iron melted in a cupola can be improved by a com- 
plete deslagging. This is accomplished by allowing the melt 
to stand awhile, so that the slag particles may rise to the 
top. Where various mixtures are melted in the same furnace, 
tl iouble forehearth has the advantage of keeping the in- 


d ual melts separate. It is heated to a white heat with 

f il burner before tapping, so as not to cool the cnere>.. 

22) 

rrelating Design and Foundry. ALtex Tavs. Machine Design, 
V 4, Jan. 1932, page 41. 

ccessful coéperation of designer and founder is exempli- 

fied by the method used by the Chevrolet Motor Co. Ha (22) 


Low Total-Carbon Cast trons and Their Service to Foun- 
drymen. W. West. Foundry Trade Journal, Vol. 45, Oct. 29, 1931, 
pages 272-275. 

\fter a discussion of the theory of cast iron, the author 
enters upon a description of the various experiments that 
have been carried out, showing the relationship between low 
total C and the combined C and Si contents of cast iron. The 
effect of low total C upon the liquid shrinkage of iron is 
dealt with and is illustrated by means of 5 tables. The 
author believes that these experiments show that liquid 
shrinkage is only prevented by having the requisite amount 
of total C present to counteract the shrinkage by its own 
expansion during solidification, the alternative being to 
make provision on the casting for risers of sufficient ca- 
pacity to feed sections where such liquid shrinkage is likely 
to occur. The article is accompanied by 8 figures. OWE (22) 
_ Commercial Developments in the Light-Castings Industry. 
Gervais Rentout. Foundry Trade Journal, Vol. 46, Jan. 14, 1932, 
page 18. 

Discusses in some detail the work of the recently or- 
fanized british Iron Founders’ Association, which has been 
attempting to improve the economic conditions of the 
foundry industry in Great Britain, particularly in respect to 
unnecessary cutting of prices. Reference is made to negotia- 
tions which are under way between the Association and 
various merchant associations in Great Britain and Ireland 
to arrive at an agreement which will ensure fair play to 
manufacturer, merchant and consumer, alike. OWE (22) 


_A Contribution to the Permeability for Gases of Molding 
Sands. (Beitrag zur Frage der Gasdurchlissigkeit von Form- 
sanden.) H. Viez. Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 13, 
1931, page 883. 

An investigation is reported to define the relation between 
porosity and permeability for the passage of 1000 m® air 
through a standard sample. The results can be used as basis 
for practical standardization. Ha (22) 
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: REFRACTORIES & FURNACE MATERIALS (24) 


Study of the Shrinkage of Diaspore Clays. Stuart M. PHELPs. 
Journal American Ceramic Society, Vol. 15, Feb. 1932, pages 96-106. 

The development of methods which will shrink diaspore 
without firing to exceedingly high temperatures for long 
periods of time is set forth. Experimental work shows that 
this can be accomplished by a number of shrinkage-produc- 
ing materials. It is shown that these should be added in 
detinite percentages, and that the greatest shrinking effect 
will be produced by fine grinding, high pressure molding of 
the calcine dobies, and by firing at moderate temperatures. 
The effect of various gas atmospheres during calcining is 
pronounced, Commercial brick made by the process de- 
veloped show properties superior to those of regular diaspore 
brick. WAT (24) 


Refractories Made in Fused State. (Im Schmelzfiuss er- 
zeugte feuerfeste Stoffe.) F. ReinuArT. 7 onindustriezeitung, Vol. 
56, Jan. 7, 1932, pages 32-34. 

The article gives a survey of the various methods which 
have been proposed and are used to process refractories in 
fused state. The article in particular revers to patents ap- 
plied for. GN (24) 

High Temperature Insulation. \WaLpo Hutcuinson. Rock Prod- 
ucts, Vol. 34, 1931, pages 85-86. 

Discusses the basic idea of insulation and gives graphs 
showing heat losses from various surfaces at various tem- 
peratures and air velocities. It is stated that air spaces are 
not insulators at high temperatures, owing to radiation and 
conversion in the space. For this reason, brick’ containing 
pores or voids large enough to be seen with the naked eye 
are better heat conductors at high temperatures than brick 
of the same material with smaller pores or no pores at all. 
Heat conductivity through walls and graphs are given show- 
ing the relative conductivities of various materials including 
fire-brick, red-brick and Sil-O-Cel products at different tem- 
peratures. The insulating property of diatomaceous silica is 
due to its content of as much as 85% of its volume of in- 
finitesimal air cells. Certain calcined grades of it can be 
used at temperatures as high as 2500° F. Advantages re- 
sulting from insulation of furnace installations are saving in 


fuel, more even temperature distribution, protection of 
brick-work from rapid temperature changes and cooler 
working conditions around the furnace. WAT (24) 


Structure and Heat Conductivity of Refractory Bricks. 
(Gefiige und Wirmeleitfihigkeit feuer fester Steine.) E. Maase. 


Stahl und Eisen, Vol. 51, July 2, 1931, pages 860-861. 

The porosity of a brick can be represented approximately 
by the formula m 100 (1-G/y), where G is its weight and 
y the specific gravity of the principal material of the body. 
With increasing sizes of the pores the heat transmission in- 
creases greatly. Non-metallic, amorphous substances have a 
low heat conductivity increasing with temperature, crystal- 


line substances, a high heat conductivity decreasing -with 
temperature. The temperature curves of the heat conduc- 
tivity numbers assume with increasing temperature an in- 
creasingly steeper gradient. The heat conductivity increases 
with increasing temperature at which the brick are burned. 

Ha (24) 

Heating Refractories from “Cold” in Fuel-Fired Furnaces. 
M. H. Mawuinney (Electric Furnace Co.). Jron Age, Vol. 128, 
Dec. 17, 1931, pages 1556-1559, 1584. 

The first of a series of 2 articles dealing with the absorp- 
tion of heat by the refractory lining of furnaces or other 
apparatus which is heated by gases resulting from the com- 
bustion of a fuel. The results of the tests showed: (1) a 
furnace to be operated at an average temperature of 1600° F. 
is “heated up” when the temperature of the lining at a depth 
of 2 ins. from the inside temperature is 75% of furnace tem- 
perature; (2) the time required depends on the rate of firing 
and final temperature required; (3) the time required for 
the same rate of firing and the same final temperature is 
practically independent of the wall construction and the 
amount of insulation; (4) the amount of fuel required to 
heat the furnace to a given temperature in a given time is 
independent of the wall construction; (5) variable rate of 
firing during heating up, with the highest at the start is 
more efficient than a constant rate equal to the average of 
the variable rate; (6) the most efficient average rate of fir- 
ing for the variable rate, expressed in B.t.u. liberated hourly 
in the furnace/ft.2 of interior area of lining, is about 10,000- 
12,000 B.t.u.; (7) in gas fired furnaces, the use of gas burners 
when heating up only, will save time and fuel during heat- 
ing up periods. VSP (24) 


Refractory Materials for the Induction Furnace. J. H. CueEs- 
ters & W. J. Rees. Engineering, Vol. 131, June 12, 1931, pages 775- 
776: June 26, 1931, pages 844-845. 

Condensed from paper read before the Iron and Steel Insti- 
tute, London, May 1931. See Metals & Alloys, Vol. 2, Sept. 1931, 
page 190. LEM (24) 

Welded Zigzag Windings and Refractory Shapes for High- 
Temperature Furnaces. L. Navias. Journal American Ceramic So- 
ciety, Vol. 14, May 1931, pages 365-375. 

A brief account is given of published methods for making 
high-temperature furnaces using W and Mo windings placed 
both internally and externally with respect to the furnace 
tube. Several new methods for furnace construction are 
mentioned, and details are given of windings and refrac- 
tories for furnaces reaching 1600° C. and 2000° C, The wind- 
ings are protected from oxidation by hydrogen WAT (24) 


Modern Refractories Meeting Increased Service Demands. 
Steel, Vol. 88, Feb. 5, 1931, pages 54, 63 

Developments in the refractories industry for the past 
year include an increase in the amount of monolithic con- 
struction used in forging and heating furnaces, a wider 
utilization of chromite ore refractories and of chromite and 
magnesite brick, a greater use of fire brick for boiler fur- 
nace hearths, the development of acid-resistant refractories 
for furnaces using fuel oil, and the construction of several 
specially designed hearths. JIN (24) 

Steel Industry Using Less Magnesite Refractories. Steel, 
Vol. 89, July 16, 1931, pages 56-59 

The high cost of magnesite has stimulated the use of 
dolomite and chromite. Some statistics are given. Ha (24) 
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GASES IN METALS (25) 


The Influence of Titanium Tetrachloride on the Gas Con- 
tent and Grain Size of Aluminum and Some Alloys. W. Rosen- 
HAIN, J. D. Grocan & T. H. Scuorievp. British Aeronautical Research 
Committee, Reports & Memoranda No. 1385, Nov. 1929, 10 pages. 

The results of experiments to determine the effect of 
titanium tetrachloride in aluminum alloy castings are dis- 
cussed. Titanium tetrachloride when passed into molten 
aluminum appeared to behave in the same way as chlorine 
and boron trichloride. It reduced the grain size of aluminum 
castings and did not appear to alter the eutectic structure 
in the crystal. The reduction in grain size persisted after 
remelting even when the molten metal was heated to 780° C. 
It removed gases from, reduced the grain size of, and did 
not “modify’’ the 12% silicon alloy. It improved the sound- 
ness of cast Y-alloy and decreased the grain size of the cast 
material. By yielding sound material of fine grain, it en- 
abled cast slabs of Y-alloy 1.5 in. thick to be rolled without 
the employment of the usual preliminary forging operation. 
It is concluded that the fine grain produced in Y-alloy by 
the action of titanium tetrachloride would prove of value 
both in the production of sound castings for rolling into 
bars and sections, and for the production of large forgings. 

VAT (25) 

Gas Removal and Grain Refinement of Aluminum Alloys. 
W. Rosenuatin, J. D. Grocan & T. H. Scuorietp, British Aeronautical 
Research Committee, Reports & Memoranda No. 1387, Jan. 1930, 8 
pages, 

It has been shown (Report No. 1385) that titanium tétra- 
chloride acted as an effective agent both for gas removal! 
and grain refinement. In this report it is shown that these 
properties are independent. See Metals & Alloys, Vol. 1, Nov 
1930, page 856 WAT (25) 


Iron-Hydrogen System (Bemerkung zu dem System Eisen- 
Wasserstoff), A. Sreverts & H. Hacen (University of Jena). 
Zeitschrift fiir physikalische Chemie, Sect. A, Vol. 155, July 1931, 
pages 314-317. 

The solubility of H in iron powder was redetermined at 
800° and 1000° C. and found to be as large as is the case 
with iron wire and sheet iron. Discrepancies met with in 
the measurements of Iwasé are ascribed to the O content 
which is difficult to entirely eliminate in reduced iron. 

EF (25) 

The Solution of Oxygen in Silwer, J. H. Simons. Journal 
Physical Chemistry, Vol. 36, Feb. 1932, pages 652-657. 

An article, accompanied by 2 tables, in which experime: 
are described that indicate that the O retained by rapid 
cooled Ag is in the form of silver oxide and not atomic 
oxygen. The assumption that the O so dissolved is present 
as silver oxide is used to explain the solution of O in molten 
Ag and in solid Ag. The solubility curve of silver oxide ’ 
solid Ag has been calculated. OWF Cz 

The Absorption of Nitrogen by Iron (Die Absorption yo: 
Stickstof¥Y durch Eisen). A. Siteverts. (University of Jen 
Zeitschrift fiir physikalische Chemie, Abt. A, Vol. 155, July 19 
pages 299-313. 

The absorption ability of a, 8 and y Fe for Ne at atmos- 
pheric M het te in relation to the temperature is as folloy 
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mg. Ne/100 g¢ Fe 0.4 B, 25.0 22.5 21.1 19.8 18.5 (18.2) 
N : 10,000 Fe (atoms) 0:3 106.0:0.0 64.4.9 1.4 (7.3 
Vol Ne/l Vol Fe 0.18 1.57 1.41 1.33 1.24 1.16 (1.14 
Fe saturated with N retains varying quantities of N 
pending on the conditions of cooling-down and on the re!:- 
tive size of the metallic surface. The maximum value 
amounts to about 0.03% N. The diffusion rate of nitrogen 
dissolved in iron decreases with falling temperatures and 
is minute below 600° C. At constant temperatures the amount 
of nitrogen absorbed by y Fe proved to be proportional to 
the square root of the N pressure. EF (25) 


The Influence of Atmosphere on the Scaling of Mild Steel. 
W. H. Biracxsurn & J. W. Coss. Blast Furnace & Steel Plant, Vol. 
19, Feb. 1931, pages 273-276. 

The object of the present investigation was to determine 
by laboratory experiments carried out under carefully con- 
trolled conditions, what steps could be taken to reduce 
the amount of scaling of a mild steel having regard to fuel 
economy and also to the possibility of reducing or elimi- 
nating the smoke nuisance consequent on the use of a 
smoke flame. See Metals & Alloys, Vol. 2, Dec. 1931, page 323. 

Ha (25) 

Oxygen in Cast Iron. Metallurgist, Oct. 1930, pages 152-154. 

A critical review of a large number of references on the 
effect of O in cast iron. VVK (25) 

Effects of Furnace Atmosphere. A. Comstock. Heat Treat- 
iny & Forging, Vol. 17, Sept. 1931, pages 899-902, 905. 

A review of the effects of oxidizing, reducing and neutral 
atmospheres and means of obtaining and controlling them. 

Ha (25) 

The Influence of Cyanogen Upon Zine (Ueber die Einwirk- 
ung ven Cyan auf Zink). H. Braune (Technische Hochschule 
Hanover). Zeitschrift fiir physikalische Chemie, Bodenstein Fest- 
band, 1931, pages 415-422. 

The reaction speed of the reaction between solid Zn and 
cyanogen gas, which attacks metals even at low tempera- 
tures, has been determined over the temperature range from 
0°-115° C. The activation heat of the reaction considered 
amounts of 13.4 keal. EF (25) 

Effect of Carbon Gases on Steel. Murray Winter & P. B. 
Crocker. Heat Treating & Forging, Vol. 16, Nov. 1930, pages 1450- 
1451. 

A series of tests were conducted to determine the effect 
of C gas on the surface condition of high speed steel when 
heated preparatory to hardening. It appears that the proper 
atmospheric condition demands a considerable percentage 
of carbon monoxide, about 25-30%, if scale and soft surface 
is to be avoided. For this reason, electrically heated fur- 
naces filled with hydrocarbon gas did not give very satis- 
factory results. Ha (25) 
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INSPECTION (26) 


Gages for Sheet Metal. National Bureau of Standards Ciscular 
No. 391. 

Stock sizes of metal sheets and plates are based either on 
definite thicknesses or definite weights/unit area. Such a list 
of thicknesses of weights constitutes what is knuwn as a 
“gage.” In the United States there are several gages in use 
for sheet metal, a situation which frequently causes con- 
fusion and inconvenience in the trade. In order that definite 
information covering the entire field might be available, the 
National Bureau of Standards has issued Circular No. 391, which 
presents customary practice as to standard thicknesses, 
weights, and tolerances of sheet metal. It is not the purpose 
of the circular to promulgate standards, although some of 
the gages included are officially recognized standards, but 
merely to make readily accessible information as to cur- 
rent practice. The gages dealt with are those which apply 
to the following metals and alloys: wrought iron, steel, 
commercially pure open-hearth iron, saw steel, zinc-coated 
or galvanized iron and steel, tin plates, terneplates, Cu, Al, 
brass and other nonferrous alloys, Monel metal, Zn and Pb. 
The circular also includes gages or stock lists for sheet 
metal widely used in Europe, particularly England, France, 
Germany, and in Japan. Copies may be obtained from the 
Superintendent of Documents, Government Printing Office, 
Washington, D. C., at 10 cents each, WAT (26) 


Testing of Pre-Heater Parts. (Abnahme von Vorwirmer- 
teilen.) NUrnpercer. Die Warme, Vol. 54, Apr. 25, 1931, pages 
296-328. Sonderheft “Werkstoff und Herstellung im neu- 
zeitlichen Dampfkesselbau.” 

The materials used for the construction of pre-heaters 
and their testing are discussed in this lecture before the 
Zentralverband der Preussischen Dampfkessel Uberwa- 


chungs-Vereine, 1931. EF (26) 
Acceptance Tests of Gear Steel. Metal Progress, Vol. 18, Dec. 
1930, pages 91-94. 


Details of Brown-Lipe-Chapin methods of inspection of 
steel for automotive gears are given covering features of 
cleanliness, structural normality, grain size, hardenability 
and chemical analysis. WLC (26) 


Huilding and Inspecting Boilers for the U. S. Navy. W. A. 
Brooks. Boiler Maker, Vol. 31, June 1931, pages 146-150. 
he procedure followed in equipping. a naval vessel with 
boilers and the requirements which such boilers must meet 
are described. Materials and test methods are veniam rt 
rs é 


‘imple Methods for Inspecting Spring Steels. H. J. MALarey. 


Mochinery, Vol. 75, July 1931, pages 865-866. 

scription of a portable equipment for applying hardness 
tests to hardened and tempered spring steel specimens for 
the purpose of determining the strength and quality of pur- 
chased stock, A table showing the effect of heat treatment 
on the hardness at different tempering temperatures 18 
given. Ha (26) 


‘ieasurements in Mass Production. (Messungen im Aus- 
tauschbau.) G. Bernpt. Archiv fiir Technisches Messen, 1931, pages 
T5.-54, Section V83-0. 

order to safeguard the exchangeability of parts pro- 
duced in quantity, tolerances are specified which must be 
strictly observed. The fundamentals and definitions of units 
and the technical measuring system are explained and the 


errors due to observation and to measuring instruments 
di issed. The importance of the German Dl-standards is 
po ed out. Ha (26) 


liadiographic Inspection of Welded Structures. H. R. Isen- 
i Boiler Maker, Vol. 31, Oct. 1931, pages 258-263. 
high voltage equipment for X-ray inspection is de- 


scribed and defects in welds explained by means of micro- 
graphs. An exposure chart, times required for different 
thicknesses of steel is added. Ha (26) 


Results of X-Ray Tests of Pressure Gas Containers. 
(Ercebnisse von Réintgenpriifungen an Druckgasflaschen.) 


C. Kantner & A. Herr. Autogene Metallbearbeitung, Vol. 25, Jan. 15, 
193 pages 17-25. 

Tests on the density and metallographic examinations of 
steel] containers for compressed gases are discussed and 
critically reviewed with respect to the safety of such con- 
tainers; in general, former observations on the same sub- 
ject are corroborated, The experiments made over a number 
of years permit the conclusion that the X-ray tests of pres- 
Sure containers can be made safely and quickly with simple 
arrangements and should be checked by metallographic in- 
vestigations, The processes used in the manufacture of the 


containers can be recognized by exposures of the bottom; 

the characteristics of each process and of defects as they 

appear in the X-ray picture are described and illustrated. 
Ha (26) 


Weighing Thin Sheets to Measure Thickness. F. V. Harr 
MANN. Machinery, Vol. 37, Feb. 1931, pages 430-432. 

Metal sheets of Al 0.00025 in. thick were weighed to de- 
termine their thickness because they could not be measured 
exactly enough. A special press was developed to cut the 
specimens so accurately that the error in weighing them for 
the calculation of the thickness is negligible. Ha (26) 


Magnetic Testing of Pipe Welds is New Inspection Method. 
H. R. Simonps. Steel, Vol. 88, Mar. 5, 1931, pages 39-42. 
A magnetic testing outfit built by the Ferrous Magnetic 
Corporation, New York, is described for magnetic and X-ray 
testing; photographs are shown and the defects pointed out. 
Ha (26) 
Detecting Defects in Heavy Castings by the Gamma Ray. 
Foundry Trade Journal, Vol. 45, Dec. 24, 1931, page 398. 
A brief article outlining the recent developments by Mehl 
in the use of gamma rays for examination of heavy cast- 
ings. OWE (26) 





EFFECTS OF ELEMENTS ON METALS & ALLOYS (27) 


The Influence of Chemical and Physico-chemical Reactions 
at the Surface of High-melting Metals on the Thermal Emis- 
sion of Electrons. (Der Einfluss chemischer und chemisch- 
physikalischer Vorgiinge an der Oberfiliche hochschmelzender 
Metalle auf die gliihelektrischen Eigenschaften.) K. Becker. 
Physikalische Zeitschrift, Vol. 32, July 1, 1931, pages 489-507. 

The effect of gases (H, N, O, Ar), electro-positive (Hg, 
alkaline and earth alkaline) and electro-negative vapors 
(H20, P, 1) and of oxides (of Th, Yt, La, Ce, Zr, U) on the 
thermal electron emission of high melting metals is re- 
viewed. Four different types of phenomena due to chemical 
and physico-chemical reactions of foreign atoms encoun- 
tered at the surface of high melting metals are specified. 94 
references. EF (27) 

Titanium in Rail Steels (Le titane dans les aciers A rails). 
Aciers Spéciaux, Métaux et Alliages, Vol. 6, Apr. 1931, pages 191- 
192. , 

Ti in steel reduces the segregation in the center. Usual 
amount of Ti in steel is just below 0.10%. GTM (27) 

Alloy Cast Irons, Geratp S. Bett. Foundry Trade Journal, Vol. 
45, Dec. 3, 1931, pages 353-354; Dec. 10, 1931, pages 365,368. 

A general article on the subject of alloy cast iron, in 
which the effects of Ni in gray iron are dealt with, and in 
which the applications of pearlitic Ni east iron are dis- 
cussed. The effects of Cr additions to cast iron are dealt 
with, and the necessity for controlling the ratio of Cr to Ni 
to suit the class of casting being poured and the desirability 
of making allowance for the Ni and Cr content in the Si 
content of the basic mixture is referred to. The article is 
accompanied by two photographs. OWE (27) 


The Effects of Impurities on Copper. Part VII.—The Effect 
of Antimony on Copper. Part VIIL—Thre Combined Effect of 
Antimony and Arsenic on Copper. S. L. Arcusutt & W. E. 
PRxTHERCH. Engineering, Vol. 131, June 12, 1931, pages 777-779. 

Condensed from Communication from The National Physi- 
cal Laboratory, read before the Institute of Metals, London, 
March 12, 1931. See Metals & Alloys, Vol. 2, June 1931, page 121. 

LIM (27) 

Investigations on the Restriction in Using Gray Cast-Iron 
of Various Compositions. (Untersuchungen tiber die Ein- 
schriinkung im Gebrauch von Grauem Gusseisen verschied- 
ener Zusammensetzung.) E. Batma. Giesserei mit Giesserei-Zeitung, 
Vol. 18, Dee. 4, 1931, page 922. 

The objections against gray-iron in the construction of 
motors are shown to no longer be valid since an addition of 
Cr and Ni produces very suitable material. Both elements 
must be present, the best and most economic is a high con- 
tent of Cr and a low of Ni. Ha (27) 


The Influence of Silicon on Nickel Steel. R. Harrison. En 
neer, Vol. 152, Oct. 2, 1931, pages 347-348. 

Abstract of a paper read before the Iron & Steel Institute, 
Swansea, Sept. 1931. See Metals & Alloys, Vol. 2, Dec. 1931, 
page 323. LEM (27) 

Foundry Research .in 1931. Haro_tp Hartiey. Foundry Trad: 
Journal, Vol. 46, Jan. 14, 1932, pages 21-23. 

An article dealing in the main with the work carried out 
in 1931 by the British Cast Iron Research Association. Spe- 
cial attention is directed to the recent discoveries regarding 
the effect of Si upon gray iron, particular note being made 
of the recently developed heat-resisting alloy “Silal.’’ The 
influence of total carbon upon the properties of iron is re- 
ferred to, and the conditions of melting are carefully dis- 
cussed. The effects of Ni and Cr are then dealt with, and 
attention is directed to a high Si iron similar to “Silal’’ in 
Si and C content but containing Cr and Ni. Two photomicro- 
graphs of typical sections of this alloy accompany the 
article. The question of the soundness of castings is referred 
to, and a discussion of the test bar problem concludes the 
article. OWE (27) 

Silicon as an Alloying Element. |]. Arnott. Engineering, Vol 
132, July 3, 1931, page 10 

Abstract of a paper read before the Institute of British 
Foundrymen, June 1931. See Metals & Alloys, Vol. 2, Nov. 1931, 
page 282. LEFM (27) 


Role of Sulphur in Corrosion Resistant Steels. Correspond 
ence from F. R. Patmer, Reading, Pa. Metal Progress, Vol. 21, 
Feb. 1932, pages 70 and 88. 

The effect of S up to 0.30% in stainless steels to improve 
their machining properties is discussed. WLC (27) 


Effect of Composition on Aluminum-base Die-casting Al- 
loys. D. L. Cotweti. Proceedings American Society for Testing Ma 
terials, Vol. 31, Pt. 1, pages 268-279. 

Includes discussion, See abstract of preprint, Metals & Alloys, 
Vol. 2, Oct. 1931, page 230. HWG (27) 

Aluminum Improves Malleable Cast Iron Properties. Joun 
H. Hruska. Foundry, Vol. 59, Jan. 1, 1931, pages 70-71. 

An addition of 0.04% Al to malleable iron resulted in a 
maximum increase of tensile strength and elongation (53,- 
900 lbs./in.2 and 21% for 2 ins., respectively). With larger 
additions, the fluidity of slag and metal was influenced: both 
became more sluggish with increasing amounts of Al. 

Ha (27) 

Aluminum, Chromium and Manganese in Gray Cast Iron. 
(Aluminium, Chrom und Mangan in Grauguss.) E. R. Tuews. 
Die Metallbérse, Vol. 21, Feb. 7, 1931, pages 244-245. 

The present state of Al, Cr and Mn additions to gray cast 
iron is reviewed as reflected by statements in literature. 25 
references. EF (27) 

Vanadium has Marked Effect on Properties of Steel. Stce!, 
Vol. 89, July 23, 1931, page 33. 

V acts both as a scavenging agent to clean the molten 
bath and as an alloy in the finished metal; the first action. 
consists in uniting with undesirable O and N and carrying 
them off in the slag. As an alloying material it increases 
strength, hardness and resistance to abrasion and fatigue: 
the tendency of the elements to segregate during the cool- 
ing period is decreased. The properties are discussed more 
in detail. Ha (27) 





METALS & ALLOYS 
May, 1932—Page MA 147 


INSTRUMENTS & CONTROLLERS (28) 


Electrical Instruments Uncover Hidden Shop Losses. A. G. 
BAUMGARTNER (General Electric Co.). Iron Age, Vol. 128, Dec. 
17, 1931, pages 1537-1542, 1584. 

Gives a detailed picture of the application of electrical de- 
vices to machines as well as other uses in the plant. Absorp- 
tion dynamometers function not only in the capacity of sup- 
plying loads for a machine but also provide the means of 
measuring the load. In this group are placed the Prony 
brake, hydraulic and fluid friction brakes, fan brakes, elec- 
tromagnetic and electric brakes. Principal forms of trans- 
mission dynamometers are the levers, torsion and cradle 
types. Indicating instruments give the momentary value of 
quantity which they are measuring. Indicating instruments 
in general are applied to loads which are relatively constant 
for appreciable intervals. Recording instruments, in general, 
are instruments so arranged that accurate records of needle 
fluctuations are obtained. Various applications of electrical 
instruments in the machine tool field are described. VSP (28) 

Photoelectric Tubes Control Sheet Mill Run Out Tables. 
A. F. Bowers. Steel, Vol. 89, Aug. 20, 1931, page 38. 

The layout of the installation is described. Ha (28) 

Practical Measurement of Time of Impact for the Deter- 
mination of Steam Consumption in a Manual Forge. (Prak- 
tische Erprobung der Schlagzeitmessung zur Ermittlung des 
Dampfverbrauchs in eine? Freiformschmiede.) W. MEcKLEN 
BRAUCK & WALTER VON CHILINGENSPERG. Stahl und Eisen, Vol. 51, 
Jan. 8, 1931, pages 49-51. 

The electrical and mechanical devices arranged on a steam 
hammer in order to measure as exactly as possible impact 
time and the time during which the hammer was actually 
under steam in order to gain more definite values of the 
steam consumption for a certain forging operation are de- 
scribed in detail and records reproduced. Ha (28) 

Temperature Measurement—Electrical and Optical Devices 
Used in Pyrometry. P. M. Hosa. Electrician, Vol. 107, Nov. 27, 
1931, pages 736-738. 

An abstract of an address on “The Application of Elec- 
tricity to the Measurement of Temperature, ‘‘read before the 
Mersey and North Wales (Liverpool) Center of the Institu- 
tion of Electrical Engineers, Oct. 19, 1931. The types of py- 
rometry reviewed are: resistance, thermo-electric, and radia- 
tion. The latter may be divided into (1) total radiation py- 
rometry and (2) optical pyrometry. WHB (28) 

The Measurement of the Gaseous Products in the Foundry. 
(La Mesure des Débits Gazeux en Fonderie.) H. LApLancue. 
Revue de Fonderie Moderne, Vol. 25, Dec. 25, 1931, pages 453-463. 

The desirability of determining quality and quantity of 
gases escaping from the foundry with regard to whether 
too much or too little air is used in certain combustion proc- 
esses is discussed and the different methods and principles 
of measuring gas flow and metering instruments are de- 
scribed. Ha (28) 

Temperature Measuring Instruments in Foundries, (Tem- 
peratur Messgeriite in Metaligiessereien und Schmelzwerken.) 
Die Metallbérse, Vol. 20, Nov. 8, 1930, pages 2491-2492; Nov. 22, 
1930, page 2588; Nov. 29, 1930, pages 2635-2636; Dec. 6, 1930, 
pages 2683-2684; Dec. 13, 1930, pages 2732-2734; Jan. 3, 1931, 
page 5, Jan. 10, 1931, pages 52-53. 

A most complete review of the present state of tempera- 
ture measuring technique with reference to metallurgical 
melting processes and foundry operations is given compris- 
ing the following types of instruments: (1) mercury ther- 
mometer, (2) electric resistance thermometer, (3) thermo- 
electric pyrometers and (4) total radiation and optical py- 
rometers. The paper contains 25 illustrations and 12 refer- 
ences. EF (28) 

Thyratron Tubes Maintain Tension in Wire Drawing 
Equipment, Steel, Vol. 89, July 16, 1931, page 54. 

The re-reeling coils are driven by a direct-current motor 
whose speed is controlled by a thyratron tube which lets 
more or less current pass to make the speed of the motor 
conform to the drawing speed of the wire. Ha (28) 


Remote Metering in Steel Mills. Il. The Application of the 
Electric Remote Metering Methods (Fernmessen auf Bisen- 
hiittenwerken. II. Die Anwendung der elektrischen Fern- 
messverfahren). B. von Soruen. Archiv fiir Eisenhiittenwesen, Vol. 
5, Aug. 1931, pages 81-93. 

Report 153 of the Committee on Heat of the Verein 
deutscher HKisenhtittenleute. The paper deals with the’appli- 
eation of the electric remote metering methods in metal- 
lurgical plants, such as blast furnace plants, open hearth 
plants, rolling mills, gas producer plants and Thomas steel 
plants. It also deals with the equipment for controlling heat, 
gas, water, compressed air and electric current. A detailed 
illustrated description is given of the various devices that 
are employed and suggested for the above purposes with 
special reference to the equipment that has been installed 
in the various plants of German steel mills. The paper notes 
the possibilities of development in the field of remote meter- 
ing devices. GN (28) 

Precision Measuring Instruments Used by the German 
Machinery Industry. ©. P. vAN STEEWEN. American Machinist, Vol. 
75, Oct. 22, 1931, pages 620-622, Oct. 29, pages 666-668, Nov. 
5, pages 704-707. 

2 main expedients to manufacture with greater economy 
were used in Germany: (1) systematic establishment of 
standards by the German Industrial Standardization Com- 
mittee; (2) enlistment of the optical industry for the pur- 
pose of cheapening and simplifying measuring methods. The 
latter measure consisted in refining the inspection methods 
in order to exclude the personal factor and obtain closer 
tolerances. A great number of gages, microtasts, internal 
gages, gear testers, etc., are described and their function ex- 
plained. Ha (28) 


Temperature Measurement on Liquid Cast Iron (Tempera- 
turmessung an fliissigem Gusseisen). J. MOtier. Dinglers Poly- 
technisches Journal, Vol. 345, Nov. 1931, pages 206-208. 

Problems associated with the temperature measurement 
of cast iron and use of the “Pyropto” instrument, built by 
the Hartmann & Braun Co., Frankfurt. EF (28) 
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INVAR 


A metal with INVARiable length 





fining nickel-steel alloy scarcely varies in 
length between the temperatures of 
—l!00°C and -+-150°C (—I50°F and 
-+-300° F). 


This is the French produtt, made under the 
direct supervision of its inventor. Before ship- 
ment each melt is carefully tested and classi- 
fied as to the following categories: 


Category Coefficient of thermal expansion 
Ist. Less than 0.8 x 10-6 per 1° C 
2nd. 0.8 to 1.6x 10-6 per 1° C 


3rd. 1.6 to 2.5x 10-6 per 1° C 


Write us for details of other physical properties 


THE R. Y. FERNER COMPANY 


1131 Investment Building Washington, D. C. 




















EFFECT OF TEMPERATURE ON METALS & ALLOYS (29) 


The abstracts in this section are prepared in codperation with the 
Joint High Temperature Committee of the A.S.M.E. and the A.S.T.M. 


Zine Alloys for High- and Low-Temperature Service. HA. 
ANpDERSON (Western Electric Company). Symposium on Effect of 
Temperature on Metals, A.S.T.M.—A.S.M.E. Joint Research Commi 
1931, pages 271-289. 

See Metals & Alloys, Vol. 2, Dec. 1931, page 325. WAT (29) 

Boiler Material which is only slightly Subject to Aging. 


(Gering alterunge empfindliche Kesselstoffe.) E. Franke. Jie 
Warme, Vol. 54, Jan. 3, 1931, pages 6-7. 
The phenomenon of aging is briefly anticipated and it is 


shown why ordinary wrought iron is unfitted for highly 
stressed boiler plate. Among the boiler material which dis- 
plays minor tendencies towards aging are the Izett Steel, 
low alloyed Ni-steels, low C wrought iron with additions of 
V or Mo and the Cu-bearing Union Baustahl. These are 
discussed with reference to their superior properties as 
boiler plate. In conclusion attention is called to the smaller 
wall thickness if alloy steel is employed and to the testing 
for aging of material in the as-received state. EF (29) 

Methods of High Temperature Treatment. Paut P. Clorrt 
(Bell Telephone Laboratories). Journal Franklin Institute, Vol. 
212, Nov. 1931, pages 601-612, 

Treating metals, chiefly iron and its alloys, at all tem- 
peratures up to 1700° C. and in any atmosphere ranging in 
pressure from 10-8 mm. of mercury to 20 or more atmos- 
pheres is discussed. There are 3 rather well defined groups: 
(1) Long ores and tapes heated to any temperature up to a 
few degrees below the melting point by passing currents 
through them in the presence of a gas; (a) under a pressure 
of 1 atmosphere or less; (b) under a pressure up to 20 at- 
mospheres. (2) Toroids heated by induction in a gas atmos- 
phere, with the gas pressure ranging from 10-8 mm. to 1 
atmosphere. (3) Any shape of specimen heated up to about 
1700° C. (in a molybdenum wound furnace) in a gas pressure 
from 10-3 mm. to 20 atmospheres. Heat treating iron in 
vacuum and in hydrogen has been accomplished satisfac- 
torily over a period of years. Illustrations of heat treat- 
ments are given. DTR (29) 


Engineering Requirements and Trends for Metals in the 
Non- Ferrous Roasting, Smelting and Refining Industry. 
R. E. Brown (Electro Metallurgical Sales Corp.). Symposium 
on Effect of Temperature on Metals, A.S.T.M.-A.S.M.E. Joint Research 
Committee, 1931, pages 151-168. 

See Metals & Alloys, Vol. 2, Sept. 1931, page 191. WAT (29) 


The Behavior of Steel at High Temperatures. Engineering, 
Vol. 152, July 31, 1931, pages 115-116. 

From report of the Engineer-in-Chief, V. B. Harley Mason, 
to the Executive Committee of the Manchester Steam Users’ 
Association. Reviews various standard methods of testing 
and compares the results of different investigators. Test 
results for ordinary C steel are compared with those for 
alloy steels. LFM (29) 














The Thermal Conductivities of Certain Approximately 
Pure Metals and Alloys at High Temperatures. L. C. Bar.ry. 
Proceedings Royal Society, Vol. 134A, Nov. 1931, pages 57-76. 

In the case of pure metals the generally accepted rule, that 
the conductivity decreases with increase of temperature, 
does not appear to hold in all cases. The conductivity 
of Al appears to reach a maximum at 225° C., after a 
decrease takes place to 550° C. The conductivity of Ag 
is a minimum at about 400° C., after which a rise oceurs 
to 575° C, No other values appear to be given for Ag at 
these temperatures. The conductivity of Zn appears to 
decrease continually over a wide range of temperature 
from -170° to + 370° C. These results and those for Al 
support the view that the thermal conductivity of a metal 
increases as the purity of the metal increases. The re- 
sults for Cd indicate that an abrupt fall and rise of con- 
ductivity takes place near 50° C., after which the normal 
steady decrease occurs. A transition point, reputed to occur 
at 64.9° C. may have some connection with the change, but 
further work is necessary to test this. In the case of the 2 
alloys tested, the rule that the conductivity increases with 
increasing temperature is confirmed, but the increase is not 
regular. The conductivity of brass increases rapidly with 
temperature, an approximately linear law being followed to 
about’ 125° C., after which it tends to a constant value up to 
450° C. A continuous increase of conductivity of Platinoid 
(composition approximately that of German silver) occurs 
with increase of temperature, an approximately linear law 
being followed. WAT (29) 

“Kanthal” Metal. Jernkontorets Annaler, Vol. 115, Oct. 1931, 
pages 544-547. 

“Kanthal” metal is an alloy containing 60% Fe and the 
balance Cr, Al and Co (percentage of alloying elements not 
given). The structure is ferritic and is not affected by heat 
treatment. Its melting point is between 1650° and 1670° C. 
The tensile strength at room temperature is 119,000 lbs./in.2 
with 138% elongation and 65% reduction of area. At elevated 
temperatu@es the tensile strength is: 


lbs./in.2 
700° C. 16800 
900° C. 4600 
1170° C. 1000 
1300° C. 600 
Between the temperatures of 700° and 1100° C., the electri- 
( resistance is about 25% more than that of Ni-Cr-Fe 


a ys containing over 50% Ni and 20% Fe. If the life of an 
‘ containing 80% Ni and 20% Cr is estimated, for com- 
parison, to be 35 hrs. from a viewpoint of oxidation, at 
d C., the life of “Kanthal” metal is estimated to be be- 
tween 80 and 95 hrs. WAT (29) 
The Yield Point and Creep Limit of Steel at High Tem- 
peratures. Engineering, Vol. 132, Aug. 14, 1931, pages 203-204. 
1, editorial reviewing the work of Baumann, Kérber and 

P , Bailey, Hatfield, and others pointing out that there is 
ni ich thing as a true “creep limit.” Greater refinements 
! ieasurement and tests of longer duration have shown 


t] creep does in fact take place at stresses much lower 
th those which had at one time been regarded as limiting 
\ es. WAT (29) 


sefe Internal Pressures for Aluminum Alloys and Tempers 
at Various Temperatures. Data Sheet, Aluminum Company of 
A? ca, Nov. 6, 1931. 
bles and formulas are given for use in calculating the safe 
inte rnal pressure for aluminum tubing and pipe (size 4%” - 
2” n various alloys and tempers, at temperatures from 
15 00° FF, WAT (29) 
The Mechanical Properties of Metals at Elevated Tem- 
perntures. Pierre Cuevenarp (Soc. Anonyme de Commentry- 
I chambault et Decazeville). Symposium on Effect of Tempera- 
tur n Metals, A.S.T.M.-A.S.M.E. Joint Research Committee, 1931, 
pages 245-270. 
for abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 


pas 191. In the discussion the Crane Company presents 
data on a low C steel showing results of a variable-tempera- 
ture constant-load flow test. In such a step-temperature 
tes it is stated, 3 different stresses generally suffice to 
show quite well the temperature-stress-creep relationship of 


a metal. It is further claimed for this type of test that it 
reveals more clearly the temperatures at which the proper- 
ties of a metal change from elastic to “viscous.” In the 
autnor’s closure it is pointed out that the results of such 
tests should be interpreted from a scientific standpoint with 
caution because at different temperatures under the same 
load the metal is not in the same condition. On the other 
hand from the industrial point of view the technique of such 
tests is of practical value when it is a matter of proceeding 
rapidly in the study of many metals and alloys. WAT (29) 


The Maximums of the Isotherms of Electrical Conductivity 
of Metallic Selid Solutions (Die Spitzen auf den Isothermen 
der elektrischen Leitfaihigkeit metallischer Mischkristalle). 
s Gruss & J. Hire. Zeitschrift fiir anorganische und allgemeine 
Chemie, Vol. 194, Dec. 9, 1930, pages 179-189. 

Discussion of the conductivity isotherms for different 
temperatures in a continuous binary series of solid solutions. 
A compound is formed at decreasing temperature, which, in 
its turn, also forms solid solutions with the components. 
The 3 possible constitutions are discussed. The formation 
temperature of the compound A,,B,, on account of the for- 


mation of solid solutions with the components A and B is 
(1) reduced by both components, (2) increased by both 
components, (3) reduced by one and increased by the other 
Ca Ponent. Case (1) exists in the system Au-Zn and Au-Cu. 
a oe (2) has never been observed. Case (3) occurs in the 
System Cd-Mg. The relation of these phenomena with the 
peaks of the conductivity isotherms is discussed. Ha (29) 


j NC T3—A Recent Addition to the Heat Resisting Alloys. 
OHN L. Evernart. Power, Vol. 75, Feb. 2, 1932, page 174. 

P Ry material contains a maximum of 0.20 % C, 0.70 Mn, 
~~ - and P, 2.0 Si, 23.0-27.0 Cr and 17.0-21.0 Ni. Six months’ 
xP sure to hot flue gases, but not exposed to the flame, 
Showed only slight scale formation at 1500° F. 


WAT (29) 






Metal Coatings and Alloys, Resistant to High Tempera- 
tures. (Metalischutz und Legierungen, Widerstandsfihigkeit 
gegen hohe Temperaturen). W. Onst. Feuerfest Ofenbau, Vol. 
7, Mar. 1931, pages 36-37. 

The process of aluminum coating materials, called by 
Krupp “alitieren,” (similar to “calorizing’’) is advocated. At 
850° C. the Al-coated steel is said to have 10 times the life 
of uncoated steei. Cast iron of low graphite content may be 
coated after preliminary annealing at 750° C. to avoid fur- 
ther growth. Some general statements, but no details, are 
given as to Al coatings on Ni, Cu and brass. The Al-coated 
materials do not serve for as high temperatures as do the 
18-8 steels, but the latter are more expensive. Obst states 
that further advances may be made through Al-Be alloys of 
1280°-1300° C. melting point and high heat-resistance. 

WHB + HwWG (29) 

Influence of Unequal Heat Expansion of Rigid Connections 
Between Light Metal and Steel (Der Einfluss der ungleichen 
Wirmeausdehnung der Verbindung von Leichtmetall und 
Stahl). E. Srraune. Zeitschrift fiir Metallkunde, Vol. 22, Sept. 
1930, pages 314-315. 

Numerical calculation of stresses due to different heat ex- 
pansions. Checking by experiments on girders of steel- 
Lautal. EF (29) 

Effect of Carbon and Silicon on the Growth and Scaling 
of Grey Cast Iron. A. L. Norsury & E. Morcan. Iron & Coal Trades 
Review, Vol. 122, June 26, 1931, page 1023. 

Paper read before the Iron & Steel Institute, May 1931. See 
Metals & Alloys, Vol. 3, Jan. 1932, page MA 27. Ha (29) 

New Creep-testing Apparatus at the Massachusetts Insti- 
tute of Technology. F. H. Norton & J. B. Romer. Proceedings 
American Society for Testing Materials, Vol. 31, pt. 1, 1931, pages 
129-135, 6 figures. 

Some improvements over the creep outfits formerly used 
at Mass. Inst. Tech. are described. Each specimen now has 
its individual furnace. Winding of the furnace is such 
as to hold the temperature variation over the test length 
of the specimen within a range of 20° F. HWG (29) 


High Pressures and Temperatures for Steam Prime Movers. 
O. Wiperc. Engineering, Vol. 133, Jan. 1, 1932, pages 27-28. 

The results of an analysis of certain tests of materials 
conducted by the Stal Turbine Co. of which the author is 
chief engineer, are presented. The following steels were 
tested: (1) 0.15% C, (2) 0.50% C, (3) 0.35% C, 13.5% Cr, (4) 
austenitic Cr steel (Krupp V2A), (5) austenitic Cr steel 
(Firth H. R. Crown), (6) heat resisting alloy containing 15% 
Cr, 61% Ni, 7% Mo, 15% Fe and 2% Mn. These materials 
were tested in creep, short-time tension, and fatigue to 
temperatures up to 700° C. Diagrams illustrate the results 

WAT (29) 

Use of Metals at Elevated Temperatures in the Ceramic 
Industry. Crype E. Witiiams (Battelle Memorial Institute). 
Symposium on Effect of Temperature on Metals, A.S.T.M.-A.S.M.E. 
Joint Research Committee, 1931, pages 201-217. 

For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 192. In the discussion it was pointed out that imper- 
fect castings have probably been the greatest single cause 
of trouble in the service of cast furnace parts. The superior- 
ity of cast materials over wrought materials of the same 
composition for elevated temperature service is also pointed 
out. WAT (29) 

Calculation of the Temperature of Combastion of a Few 
Metals (Versuch zur Berechnung der Verbrennungstempera- 
tur einiger Metalle). ILja Westerma:. Metal! und Erz, Vol. 27, 
Dec. 1930, pages 613-619. 

The temperatures of combustion for various metals are 
determined by plotting the heat content of the metal as a 
function of temperature. A line is drawn from the ordinate 
corresponding to the heat of combustion of the metal, and 
the abscissa corresponding to the point where this intersects 
the heat-content curve represents the combustion tempera- 
ture of the metal. The following results were obtained: Pb 
1470° C., Sn 1950° C., Zn 1800° C., Cd 1385° C., Bi 1890° C. 

WAT (29) 


Properties of Copper and Some of Its Important Industrial! 
Alloys at Elevated Temperatures. W. B. Price (Scovill Manu- 
facturing Company). Symposium on Effect of Temperature on 
Metals, A.S.T.M.-A.S.M.E. Joint Research Committee, 1931, pages 
340-367. 

For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 231. In the discussion the American Brass Company 
presents additional data on short-time tensile tests, between 
room temperature and 610° F., on 17 alloys of Cu containing 
various amounts of Zn, Sn, Fe, Ni, Pb, and Al. Cu is not 
recommended for use at elevated temperatures as it begins 
to anneal at 300° F. and is completely annealed at that tem- 
perature in about 96 hours. If heated in air, begins to oxi- 
dize at 750° F., and above this temperature begins to scale. 
If the metal contains oxide it is seriously embrittled in at- 
mosphere of hydrogen at elevated temperatures, but deoxi- 
dized Cu and its alloys are not affected by hydrogen in this 
way. Short-time tensile strength data are given by the 
Crane Company on yellow brass, red brass, and cast bronze 
for temperatures between room temperature and 800° F. Al 
bronzes, containing 9 to 10% Al, have the strength at 1650° F. 
that ordinary 5% Sn bronze has at room temperature; the 
Al bronzes do not scale at this temperature. Cu-Ni alloys 
retain more strength at high temperatures than most other 
Cu alloys. A chart is given showing the short-time tensile 
strength of a 70-30 Ni-Cu alloy (Monel), between room tem- 
perature and 1500° F. A Cu-Si-Mg alloy (Everdur), retains 
one-half its original strength at 750° F. A Cu-Ni-Al-Si alloy, 
(Tempaloy) has good physical properties to 840° F. A com- 
parison is made of the short-time tests and creep tests on 
Monel metal between room temperature and 1300° F. and 
short-time tensile properties, including proportional limit, 
of 8 alloys of Cu, containing various amounts of Ni-Zn-Fe 
and Mg, are given for temperatures up to 1000° F. Creep tests 
at 500° F on three alloys containing (1) 88% Cu, 10 Sn, 2 
Zn, (2) 88 Cu, 6 Sn, 4 Zn, 2 Pb, and (3) 85 Cu, 5 Sn. 5 Pb 
are reported from the Lunkenheimer Company. WAT (29) 
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On the Resistance of Lead and Tin to High Frequency 
Currents at Superconducting Temperatures. J. C. McLennan. 
Transactions of the Royal Society of Canada, 3rd Series, Vol. 25, 
Sec. 3, May 1931, pages 191-193. 

The author points out that as a result of an interesting 
observation on the behavior of Pb it appeared desirable to 
investigate whether there was any actual difference between 
the temperature at which superconductivity appeared with 
rapidly alternating currents and that at which it came on 
when direct currents were used. In the case of Pb it had 
been shown that with currents of frequency 1.1 xX 107 per 
second an abrupt loss of resistance of relatively large 
amount occurred at a temperature slightly lower than the 
critical temperature 7.2° K, characteristic of the transition 
to superconductivity found for the metal with direct cur- 
rent. Experiments with Sn revealed the fact that with 
direct currents the resistance began to decrease abruptly at 
3.76° K, disappearing completely at 3.70° K. The same Sn, 
with currents of frequency 1.1 x 107, gave for the corre- 
sponding temperatures 3.67° K and 3.61° K—i.e., supercon- 
ductivity did not begin to appear until a temperature was 
reached that was below the one at which it was complete 
in the case of the direct current experiments. A brief dis- 
cussion of possible explanations of these phenomena 
follows. OWE (29) 


On the Dilatation of Superconductors. J. C. McLennan, J. F. 
AtteNn & J. O. Wituetm. Transactions of Royal Society of Canada, 
2rd Series, Vol. 25, Sec. 3, May 1931, pages 1-12. 

The authors, desiring to answer the question, whether 
Pb maintained at a temperature of 4.2° K and subjected to 
a magnetic field sufficient in strength to restore its resist- 
ance, would undergo a change of length of the same char- 
acter and of the same amount that it exhibited when its 
temperature was raised from 4.2° K to 7.3° K without any 
magnetic fleld being present, studied the thermal and mag- 
netic dilatation of Pb and of Rose’s metal in the neighbor- 
hood of liquid helium temperatures. Both these materials 
have conveniently high super-conducting points. Materials 
having high transition temperatures were necessary, since 
optical and other considerations made observations through 
liquid helium impossible; temperatures above 4.2° K had to 
be employed. The results of the investigation on thermal 
expansion were not as satisfactory as might have been pos- 
sible, had apparatus of high sensitivity been available. A 
somewhat higher accuracy was obtained in the measure- 
ments of magnetic dilatation. The apparatus used by the 
authors is fully described and diagrams referring to it are 
included. The paper is illustrated by 5 diagrams and is ac- 
companied by 2 tables. OWE (29) 

Tests on Enduro Firebox Plate. H. L. Mriier. Boiler Maker, 
Vol. 31, May 1931, pages 127-128. 

Comparative tests with a regular sheet equipped loco- 
motive showed that the carbon steel plate had deteriorated 
sufficiently after 69,400 miles of service to necessitate re- 
moval, while the Enduro plate (a high-chromium iron) was 
in good condition, so far as resistance to corrosion and 
cracking was concerned. By driving new staybolts, however, 
cracks occurred and it seemed evident that room tempera- 
ture is not suitable for this operation. A temperature near 
the boiling point of water is recommended. Ha (29) 


Measurements with the Aid of Liquid Helium. XII, Plas- 
ticity of Metal Crystals at the Lowest Temperatures. (Mes- 
sungen mit Hilfe von fliissigem Helium. XII, Plastizitit von 
Metalikristallen bei tiefsten Temperaturen), W. Meissner, M. 
Potanyt & E. Scumip. Mitteilungen der deutschen Materialpriifungsan- 
stalten, Sonderheft 18, 1931, pages 30-34. 

In Zn and Cd crystals there is not much difference in the 
stress for beginning of deformation between room tempera- 
ture and 1.2° absolute (obtained with liquid He). At the 
very low temperatures the rate of application of load has 
little effect. Flow under such conditions is athermic, not 
affected by temperature. Flow of amorphous materials on 
the contrary is vastly affected by temperature. The partial 
distortion of the crystal structure occurring on deformation 
brings the plastic behavior of the crystal nearer to that 
of an amorphous body. Athermic deformation causes hard- 
ening, and this is opposed by thermal softening (crystal 
recovery or recrystallization). At medium temperatures the 
deformation curves depend on temperature and rate of 
loading. The apparatus and methods used for determining 
deformation curves at the temperature of liquid He are 
illustrated and described. HwWG (29) 


Tests of the “Creep” of Lead Cabie Sheathing Under 
Steady Load, H. F. Moore. Bulletin, Utilities Research Commission, 
Vol, 2, Oct. 1931, pages 1, 3, 4. 


Creep curves on Pb at room temperature have the same 
general form as high temperature creep curves for steel. 
Semi-log plotting of stress versus time for 1% creep indicate 
the existence of a creep limit at about 200 lbs./in.2, with 
littie variation between 32° and 150° F. The alloys of Pb 
with Sb or Sn creep less rapidly at higher stresses than pure 
Pb, but appear to have no higher creep limit. Tensile creep 
on specimens cut from cable sheath and expansion in diam- 
eter of sections of sheath under constant internal oil pre- 
sure lead to similar results. HWG (29) 





The Cold Treatment of Certain Alloy Steel. G. V. Luerssen 
& O. V. Greene (Carpenter Steel Co.). American Society for Steel 
Treating, Preprint No. 24, 1931, 44 pages. 


Paper read and discussed before the Boston Convention 
of the Society in Sept. 1931. 12 references. 18 micrographs 
illustrate the structures studied. The paper points out cer- 
tain “borderline” type of alloy steels between austenitic 
and martensitic or pearlitic which show appreciable harden- 
ing on cooling to low temperatures. Studies of 2 Cr-Ni, 2 
Ni-Si steels and a 17%. %Cr-5%Ni stainless steels are reported. 
The properties developed by such treatments are given. The 
great possibilities of such treatments are pointed out and 
the many advantages that may be secured in the properties 
of alloys susceptible to such treatment are discussed. 

WLC (29) 
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The Influence of Atmosphere and Temperature on the Be- 
havior of Steel in Forging Furnaces. D. W. Murruy & W. E. 
Jominy. Engineering Research Bulletin, No. 21, University of Michigan, 
Oct. 1931, 148 pages. 


When steel is heated prior to forging, the quality of the 
metal may be injured unless attention is paid to the control 
of the gases surrounding the metal and the temperature to 
which the steel is heated. In an oxidizing atmosphere pro- 
duced by the use of excess air scale forms rapidly, and at 
high temperatures the steel is permanently injured by 
burning. In a reducing atmosphere, that is by firing with a 
deficiency of air, scale forms to a smaller extent and the 
burning temperature is raised. Heating plain C steels to 
temperatures near the burning point did not seem to affect 
any of the common physical properties associated with 
tensile tests when the steel was subsequently annealed or 
heat treated. The scaling increases with increasing time 
of exposure and temperature, and the scaling losses increase 
considerably with the presence of even small amounts of 
sulphur dioxide in the furnace gases. The sulphur content 
of the steel itself increases by absorption of sulphur from 
combustion gases carrying sulphur dioxide. The best fuels 
for forging furnaces should therefore be low in sulphur 
content. Fast rates of heating were not found to cause in- 
jurious temperature gradients in steel sections up to 4” 
square. The rate of heating is known to be in part a func- 
tion of the composition of the gases, since the luminosity 
and hence the radiating power of a flame increases as the 
proportion of fuel to air increases. For details of test 
methods and test results the paper must be referred to. 


Ha (29) 


High Temperature Characteristics of Metals Revealed by 
Bending. H. Scott. Proceedings American Society for Testing Mater- 
ials, Vol. 31, Pt. 2, 1931, pages 129-156. 


If a metal strip is held in a bent position, as by placing 
it in a curved slot, and heated, any plastic deformation un- 
der that strain and temperature will be manifestéd by resi- 
dual curvature of the strip after cooling and removing from 
the slot. Devices for constraining the strip and measuring 
the residual curvature are described. The ratio of residual 
curvature to curvature of constraint is termed the “bending 
ratio.” Plotting this against applied strain shows knees in 
the curves for cold rolled phosphor bronze strips having had 
different tempering treatments, which correspond to the 
proportional limits of the samples in tension tests, but in- 
dicate that there is plastic deformation below the proportional 
limit. At elevated temperatures, the degree of plastic defor- 
mation is greater. The knee is present at 140° C, scarcely 
recognizable at 180° C, and disappears above 200° C. The 
curves indicate that the phosphor bronze used may be loaded 
to around 2500 Ibs./in.2 at 100° C. or 900 lbs./in.2 at 150° Cc. 
without plastic deformation but that at 200° C., plastic de- 
formation will occur at any finite load. The degree of de- 
formation shown by phosphor bronze, under given test con- 
ditions at 200° C., is reached in 80:20 nichrome at about 
500° C. and in one of the age-hardened Konel Ni-Co-Ti alloys, 
composition not stated, at about 575° C. This bend test shows 
that the rate of plastic deformation increases markedly with 
the amount of previous cold rolling. The decrease in ap- 
parent modulus of elasticity at elevated temperatures is in- 
dicated to be largely due to initial set, which increases more 
rapidly with increasing temperature than does the rate of 
plastic deformation. This bend test is suggested as a supple- 
ment to the creep test for the study of flow of metals at high 
temperatures, HwWG (29) 


The Mechanism of Breakage of Steel. Part I. Masao Kupronpa. 
Rikagaku Kenkyusho Iho, Vol. 10, Dec. 1931, pages 1085-1104 

By studying the stress-strain diagrams in tension of 
a very soft steel and noting the accompanying change of 
structure, the cause of a characteristic phenomenon in the 
yield point of steel was explained and the mechanism of 
change occurring from the yield point to the breaking point 
was proposed. At first, the relations between stress and 
strain in the tension tests at several temperatures from room 
temperature to 300° C. were studied. The discontinuities on 
the stress-strain curves are most marked at 200° C. Hence 
the changes of macro- and micro-structures in the several 
stages of breakage were observed intermittently. The ten- 
sion tests were also carried out at room temperature under 
constant loads during which the macroscopic changes were 
observed and photographed. The mechanism of breakage 
was proposed under the following hypothesis: A mild steel 
consists of ferrite grains and cementite, the former being 
enveloped by a thin film of the latter. There exists a layer 
of solid solution of ferrite dissolving carbon in supersatura- 
tion; a brittle honey-comb structure with the cementite 
film being formed. This structure was termed by the author 
“boundary structure.” From this hypothesis, the author 
proposed the following mechanism for breakage of steel: 
If the stress is applied to a mild steel composed of the 
ferrite and the boundary structure, the latter is cracked and 
broken down, when the stress is increased to the breaking 
point of the boundary structure, since this part is more brit- 
tle and weak than the ferrite. Liider lines are thus formed 
by the cracking of part of the boundary structure and the 
stress at this point is the yield point. Since the ferrite re- 
sists the stress of the yield point, the remaining portion of 
the boundary structure is further cracked and the Lider 
lines are further formed. When the boundary structure is 
wholly cracked by the stress of the yield point, the stress 
is increased, and the ferrite is deformed. The stress-strain 
curve above the yield point for mild steel is not similar to 
that of pure iron as the boundary structure can yet resist 
the shearing slip of the ferrite. The strength of the boun- 
dary structure is markedly affected by temperature. In the 
vicinity of 200° C., the structure is tough and strong, but 
at lower temperatures the structure is brittle. As the tem- 
perature increases, the viscosity of the boundary structure 
gradually decreases, and the discontinuity at the yield point 
decreases. This effect is most marked at about 200° C. and 
the discontinuity on the stress-strain curve, which. is not 
observable at room temperature, markedly observable. (29) 
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Trends in Engineering Requirements for Metals for the 
pPower-Plant Industry. H. J. Kerr (Babcock & Wilcox Com- 
pany.). Symposium on Effect of Temperature on Metals, A.S.T.M.- 
A.S.M.EB. Joint Research Committee, 1931, pages 15-29. 


For abstract of paper see Metals & Alloys, Vol. 2, Oct. 1931, 
page 231. In the discussion it was emphasized that if tem- 
peratures and pressures in power plant engineering were 
raised to the ultimate limits which are now known they 
would not exceed 3000 lbs. gage and a final temperature 
of 1100° F. The specifications for the component parts of 
boilers aS proposed by Kerr are therefore not only sufficient 
for present-day needs but for some time to come. The 
creep limit of 1% in 100,000 hours as set by Kerr for safe 
boiler design work could probably be quadrupled and still 
have an ample margin of safety. Welding and thermal con- 
ductivity in this field must not be overlooked if economical 
advances are to be made. It is suggested that veneered or 
coated metals might offer interesting possibilities as applied 
to some of the high strength alloys. Most of the discussers 
are of the opinion that a stress requirement of 10,000 lbs/in.2 
at 1300° F. as set by Kerr is rather severe and too large 
an order for metallurgists at the present time. The only 
creep value recorded which is of this order is that by 
Tapsell and Renfry for steel containing 0.5% C, 27% Ni, 14% 
Cr and 4% W. A value of 13,440 lbs. at 1292° F. is given for 
this steel and this is probably not based on a creep rate of 
in 100,000 hours. WAT (29) 


Behavior of Materials at Low Temperatures with Special 
Reference to the Lignite Trade. (Das Verhalten von Mate- 
rialen bei tiefen Temperaturen unter besonderer Beriick- 
sichtigung der Braunkohlenbetriebe.) E. Krizec. Braunkohle, 
Vol. 29, Oct. 18, 1930, pages 937-947; Oct. 25, 1930, pages 960- 


OER 

‘erritic materials increase in brittleness at low tempera- 
ti s. Ni-rich austenite does not. Soft Cu does not lose 
ductility or become brittle at -200° C. and hard-drawn Cu 
a about the same as annealed Cu. Contraction may raise 
th loading to so high a value that Cu may fail, but this is 
n due to loss of ductility. Al becomes tougher at low tem- 


p tures. Pearlitic Ni steel (0.6% C 2.3% Ni) is still tough 


at -80° C., but brittle at -190°. The toughness is restored on 

iting to room temperature, Ferronickels of 37 to 99% 
N ave good notch toughness at -20° C. but very low at 
“a C., but on further cooling to -190° much of the tough- 
né is restored. 60:40 brass retains toughness all the way 


di to -190° C. The notch toughness of raw steel castings 
al ff annealed and slow cooled castings is low at low tem- 
pe ture, but is improved by rapid cooling from the anneal- 


iz temperature. Addition of Si to steel brings the change 
fi tough to brittle material at higher temperatures. With 
5, brittleness appears at 300° C., with 3% Si, about 150° 
Cc general, heat treated (quenched or normalized and 
di n) steels are superior in low-temperature toughness 
to nnealed steels. Wire rope for bucket conveyors, ete. 
s d not be of too high tensile strength, since steel of 
28 0 lbs./in.2 is more brittle at low temperatures than 
tl if 220,000. Various suggestions are given for preventing 
f) ng of materials to be handled, by use of magnesium 
c} ide, ete., for winter lubrication, and so on, to reduce 
th: ad put on equipment in winter use, so as to keep from 
ay ing heavy shock to material that may be in a brittle 
co ion. Rail failures are ascribed largely to the inelastic 
condition of frozen ballast, so that drainage of the road 
be is desirable to avoid its freezing to too solid a mass. 
S) ing off of rivet heads is common in cold weather and 
v ng is preferable to riveting, but precautions have to 


be cen when welding in cold weather. HWG (29) 

( vrrosion and Other Problems in the Use of Metals at 
High Temperatures in the Chemical Industries. F. H. Ruopes 
(( nell University). Symposium on Effect of Temperature on 


a 4h a ee Joint Research Committee, 1931, pages 
th he 

| abstract of paper see Metals & Alloys, Vol. 2, Nov. 1931, 
pace 283. In the discussion the Calorizing Company states 
that microscopic examination of calorized tubes removed 
from converters of an eastern chemical company after two 
years service showed no signs of deterioration. The Inter- 
national Nickel Company reports that the longer life of 


pure Ni tubes in caustic evaporators over that obtained by 
Stee! tubes has justified their use and enabled the produc- 
tion of purer caustic. Another discusser presents data show- 
ing that low C steels having above 12% Cr are quite re- 
Sistant to caustic attack and that additions of Ni to these 
alloys destroys the resistance offered by the Cr. WAT (29) 


Secondary Effects on Hysteresis Hoops at Elevated Tem- 
peratures, (Ober Nachwirkungserscheinungen an Hysterese- 
schleifen bei héheren Temperaturen.) H. Kiiucewein. Physikal- 
ische Zeitschrift, Yol. 32, Nov. 15, 1931, pages 860-864. ‘ 


rhe present paper presented before the 7. Deutscher 
Physiker und Mathematikertag, Bad Elster, Sept. 1931, re- 
fers to tests on Fe, Ni, Fe-Ni alloys, and Fe-Ni-Co alloys in 
oe range studied with the object of correlating the in- 
uence of rising temperatures to the remancence and coer- 
cive force. EF (29) 


The Specifie Heat of Tantalum, Tungsten, and Beryllium 
from 100° to 900° C. (Untersuchungen tiber die spezifischen 

irmen von Tantal, Wolfram, und Beryllium zwischen 100° 
= 900° ¢ )» A. Macnus & H. Horzmann. Annalen der Physik, 5th 
eries, Vol. 3, 1921, pages 585-613. 


mene Atomic heat at constant pressure was found to be for 
shese te + 1.0093°10-3.t for W 5.8947 + 8.338 -10-4.t for Be 
far 04 + 0.88033 -10-2.t — 0.11738°10-4.t2 + 0.61307°10-8.t3. A 
ro Magnus Cu calorimeter was used and the precautions 
taille. to get precise results are described, but the only de- 
that h to purity of the metals tested are the statements 
“hi a e Fe “was the purest so far prepared,” the W_ was 
sure est purity,” and that Be was supposed to be 99.9% 

: HWG (29) 









An Apparatus for Ballistic Ring Measurements at Ele- 
vated Temperatures. (Eine Apparatur fiir ballistische Ring- 
messungen bei hiéheren Temperaturen.) H. Kiiutewern & H. 
ae Physikalische Zeitschrift, Vol. 32, Sept. 15, 1931, pages 
727-730. 

A simple arrangement is described designed for accurate 
ballistic ring measurements on magnetic materials at ele- 
vated temperatures up to the Curie Point. The practical 
utilization of the equipment is demonstrated by a set of ex- 
periments with charcoal iron. EF (29) 

Mechanical Properties of Low Alloy Cast Steel at Elevated 
Temperatures. (Mechanische Eigenschaften von niedrizg- 
legiertem Stahiguss bei erhéhten Temperaturen). F. Korner & 
A. Pomp. Mitteilungen Kaiser Wilhelm Institut fiir Eitsenforschung, 
Vol. 18, 1931, pages 223-236; Stahl und Eisen, Vol. 52, Jan. 14, 
1932, page 46. 

15 alloy cast steels, made in an electric furnace, were 
tested at room temperature, 300°, 400° and 500° C. The type 
composition of the steels tested varied as follows: 2 plain 
C steels, 0.22-0.35% C, 1.15-1.80% Mn; 2 C-W steels, 0.27- 
0.32% C, 0.87-0.93% W; 2 C-V steels, 0.20-0.31% C, 0.28% V; 
4 C-Mo steels, 0.21-0.40% C, 0.50-0.58% Mo, 0.46-1.03% Mn; 
2 Cr-Ni steels, 0.20-0.28% C, 0.52-0.56% Cr, 1.06-1.50% Ni; a 
steel containing 0.17% C, 1.06% Cr and 0.51% Mo; a steel 
containing 0.28% C, 2.52% Ni and 0.40% Mo; and a steel con- 
taining 0.33% C, 0.66% Cr, 1.86% Ni and 0.36% Mo. Yield 
point, tensile strength, elongation, reduction of area, modu- 
lus of elasticity and notch toughness were determined. It 
is shown that the Ni-Mo steels with or without Cr are 
superior to all other steels. Also that the Mo steels without 
Ni but with contents of Cr and Mn show better properties 
than those without Mo. The same holds true for the high 
Mn steel. The straight Cr, Ni, W, and V steels are inferior 
to the other alloy steels tested. GN (29) 

Influence of Temperature on the Toughness of Aluminum 
Alloys. T. Korayasni. Memoirs Ryojun College of Engineering, Vol. 
3, No. 2 A, May 1930, pages 145-153. 

The variations with temperature of the toughness of a 
number of commercially important Al alloys has been de- 
termined by an impact method for the interval 20° to 550° C. 

Sealing of Steel at Elevated Temperatures by Reaction 
with Gases and the Properties of the Resulting Oxides. D. W 
Murpuy, W. P. Woon & W. E. Jominy. Transactions American S« 
ciety for Steel Treating, Vol. 19, Jan. 1932, pages 193-232. 

Includes discussion. See Metals & Alloys, Vol. 2, Nov. 19381, 
page 284. WLC (29) 

Mechanical and Creep Properties of Molybdenum Cast Iron. 
C. H. Loric & F. B. Daure (Battelle Memorial Institute). Metals 
& Alloys, Vol. 3, Oct. 1931, pages 229-235. 

20 references. The authors report a study of the me- 
chanical properties of cast iron with Mo content up to 
about 1.50%. Curves and data presented show that this 
amount produces the maximum benefit to the mechanical 
properties, hardness, tensile and transverse properties at 
room and elevated temperatures. The properties at elevated 
temperatures merit consideration of this alloy. WLC (29) 

Power Station Temperatures and Tensile Strength. \/ ec! 
Industry, London, Vol. 38, June 19, 1931, pages 617-618 

Pressures up to 3,200 lbs./in.2 are considered possible. The 
usual temperature limit is around 800° C. Hecla/ATV is the 
alloy adopted for turbine blades, having shown no corrosion 
after 7 yrs. Non-ferrous metals are used for steam fittings. 


The Thermal Expansion of Some Aluminum Alloys. E. E. 
McCotioucn. Physics, Vol. 1, 1931, pages 334-339. 

Determinations of the thermal expansion coefficients of 
the following metals and alloys from 25°-100° C., pure Al, 
pure Mg, commercial Al, electrolytic Cu and alloys of Al-Fe, 
Al-Mn, Al-Si, Al-Ni, Al-Cu, Al-Mg and Al-Cu Si-Mn. All the 
alloying elements investigated have an effect on the ther- 
mal expansion of Al. An empirical equation based upon the 
assumption that the coefficient of thermal expansion of the 
alloy.is the arithmetical mean of the coefficients of expan- 
sion of Al and the alloying element, is limited in its use. The 
thermal expansion data for the Al-Cu alloys (2.3-9.4% Cu) 
indicate a maximum coefficient at about 8% Cu. The data for 
the Al-Mg alloys (1.5-15% Me) indicate a minimum coeffi- 
cient at about 2% Mg content and alloys containing more 
than 8% Meg have greater coefficients of thermal expansion 
than that of Al. The Al-Fe alloys (2.5-11% Fe) show a de- 
crease in expansion with increase of Fe content. The Al-Ni 
alloys (3.8% Ni) show a decrease in rate of expansion with 
increasing amounts of Ni. The Al-Si alloys (4-16%) also 
show decrease with increasing Si. The Al-Mn alloys (0.5- 
1.5% Mn) show that at 1.5% Mn the expansion is less than it 
is at 0.5-1% Mn. For the Al-Cu-Si-Mn alloys, no general rela- 
tions were found between the percentages of the alloying 
elements and the corresponding coefficients of thermal ex- 
pansion. WAT (29) 

The Range of Brittleness of Iron at Low Temperatures. 
(Ueber den Sprédigkeitsbereich von Eisen bei tiefen Tem- 
peraturen.) F. SAveRWALD, B. Scumipt & G. Kramer. Zeitschrift fiir 
Physik, Vol. 67, No. 3/4, 1931, pages 179-183. 

The breaking strength of Fe is studied as a function of 
the temperature. Technically soft Fe is found to become 
suddenly brittle at -155° C. and its dilatation small. This 
critical temperature rises to -90° C. for single crystals. 


The Rapid Determination of “Creep” Strength.  ctallurgist, 
Apr. 1931, pages 56-59. 

A critical review of 7 references. VVK (29) 

Torsional Modulus of Spring Materials Affected by Tem- 
perature. F. P. Zimmerti1, W. P. Woon & G. D. Witsonx. Metal 
Stampings, Vol. 4, June 1931, page 492. 

An abstract. See Metals & Alloys, Vol. 1, Oct. 1930, page 789. 

Silal Heat Resisting Cast Iron. PBuliectin of the British Cast lron 
Research Association, Vol. 3, Oct. 1931, pages 35-37. 

Silal is a cast iron that does not grow and is scale-resist- 
ing and shows its best mechanical properties at tempera- 
tures from 700° to 900° C. It has a tensile strength of 5000 
lbs./in.2 at 800° C. with 1%% elongation, The report shows 
very satisfactory results in furnace castings and locomotive 
fire bars. Ha (29) 
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Reduction Metallurgy (31) 


Smelting in the Lead Blast Furnace, Handling Rich 
Charges. I, Conditions at the Tuyéere Zone. U. S. Bureau of 
Mines Report of Investigations 3096, Apr. 1931, 21 pages. 

Air flow per tuyére was 130 to 600 ft.3/min. except for 
openings entirely closed. The flow through any tuyére 
varied less than 10% over % hour periods, but several 100% 
for different days. From 25 to 60% of the cross sectional 
area at the tuyére zone was open enough to permit molten 
charge to flow freely. The material surrounding the free 
zone was semi-plastic and differed but little from the rest 
of the charge in composition. The shape and size of the 
free-smelting area changed rapidly. A narrow and elongat- 
ed free-smelting zone at the tuyéres near the center of the 
furnace gave the maximum capacity in smelting; about 25% 
of the total area is free of semi-plastic solids. The slag 
temperatures when tapped were 1070-1080° C; the Pb in the 
crucible 870-1010° C. As the capacity of the furnace in- 
creased, the bullion was hotter and the slag colder. Charg- 
ing coke separately instead of admixed with other ingredi- 
ents gave better reduction of the Pb compounds, but colder 
bullion and hotter slag. When the furnace ran at high 
capacity the smelting occurred higher up in the shaft and 
the molten Pb was longer in contact with hot slag. When 
the smelting zone was more localized at the tuyéres and 
spread over a larger area, more complete reduction of Pb 
compounds ensued, the slag was melted lower in the shaft 
and the molten Pb had less opportunity to become hot. The 
air in the blast did not react until it reached the free-smelt- 
ing zone. The zone of highly reducing gases was very nar- 
row and the transition was often abrupt. Temperatures were 
low in the plastic zone and high in the intensely reducing 
zone, up to a maximum of 1400° C. With a given sinter, the 
loss of Pb in the slag increases with an increase in the 
rate of smelting charges beyond a certain point. The form 
of combination of the Pb in the molten charge was also a 
function of the time allowed for reduction. Chilled material 
from the tuyéres in the center of the furnace past which 
the molten material would probably flow at a maximum 
rate for mechanical reasons, showed the most Pb silicate 
and PbS. The ratio of each of the main slag-forming in- 
gredients in the chilled materials taken from each tuyére 
was fairly constant. The discarded slags contain a large 
part of their Pb as sulphide. Sulphides are one of the major 
causes for the formation of accretions, lessen the capacity 
of the furnace, necessitate the consumption of extra coke 
and scrap Fe, when in the bullion make more secondaries 
to be handled, and result in Pb losses in the slag. 

AHE (31) 

Tendencies in Blast Furnace Practice. Frep. Clements. Iron 
& Steel Industry & British Foundryman, Vol. 5, Dec. 1931, pages 
67-73. 

The general principles of pig Fe production and their 
connection with practice as dictated by the economic situa- 
tion in a given locality are considered. Modern trends in 
the preparation of ore, the fluxes used, the grading require- 
ments in fuel, temperature control and drying of the air 
blast, change in the lines of furnaces, charging and dis- 
tributing gear, utilization of higher quality refractories and 
the handling of the furnace products are discussed. 

CHL (31) 

Modern American Metallurgical Practice. W. D. Jones. 
Chemical Engineering & Mining Review, Vol. 24, Oct. 5, 1931, pages 
11-14. 

An abstract of a report read before the Institution of 
Mining & Metallurgy, London, covering the inspection of 
20 metallurgical plants in America. Pb, Cu, Zn, Fe and 
auxiliary and miscellaneous plants were included. See also 
Metals & Alloys, Vol. 2, Dec. 1931, page 326. WHB (31) 


Smelting Secondary Aluminum and Aluminum Alloys. Rop- 
ERT J. Anperson. Metal Industry, New York, Vol. 29, Nov. 29, 
1931, pages 474-476; Dec. 1931, pages 519-520. 


Part 11—Metal Recoveries in Secondary Aluminum Practice. It is 
preferable to sell scrap on a recovery basis. The effect of 
the general character of the scrap, such as weight and 
cleanliness, of pre-treatment, such as sorting, magnetizing, 
cleaning, grinding, etec., and of melting and the furnace 
technique are all discussed in a general way. Part 12— 
Recoveries secured in practice on different kinds of scrap. Tables list- 
ing recoveries based on total weight of material handled are 
given on carload shipments of some kinds of drosses and 
on re-melting various kifids of Al and Al alloy scraps. 

PRK (31) 

A Graphical Method for Determining the Degree of Oxi- 
dation of Fe Ores (En grafisk method fir berikning av 
jirnmalmers oxidationsgrad). I. Santin. Jernkontorets Annaler, 
Vol. 115, Sept. 1931, pages 484-486. 

A graph is constructed from which the degree of oxida- 
tion of Fe ores may be read directly when the percentages 
of the various oxides present are known. HCD (31) 


Smelting in the Lead Blast Furnace. Handling Rich 
Charges. VIII. The Gases From the Top of the Furnace. 
U. S. Bureau of Mines Report of Investigations 3095, Apr. 1931, 
19 pages. 

The composition of gas issuing from the top of the charge 
in the Pb blast furnaces at Kellogg, Id., varied greatly, - Oe 
from a few tenths to 20%, CO up to 15%, COe 10-28% and 
usually 20-28%, and He up to 0.5%. Temperatures were 
100-1100° C. There was a general tendency for the gas to 
be a little richer in CO in areas near the slag tap. In op- 
erating at forced capacity (coke 10-12%), maximum CO and 
maximum temperatures were higher above the tuyéres than 
at Tooele. Change from oxidizing to reducing conditions 
was very rapid. The furnace acted both as a blast roaster 
to oxidize sulphides and to reduce Pb compounds to metal. 
From 10 to 12 tons of dust/furnace/day was made. The 
major constituents were volatilized products, chiefly Pb, 
with lesser Cd and Zn. Fe oxides, CaO and insolubles were 
small in amount. The gases are diluted 6 or 7 parts to 1 by 
the time they reach the bag house (for cooling purposes). 

AHE (31) 
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Some Recent Developments in the Mechanical Charging of 
Blast Furnaces. Geo. B. Garrett. lron & Steel Industry & British 
Foundryman, Vol. 5, Dec. 1931, pages 105-108. 

American practice in the mechanical charging of a blast 
furnace is given. CHL (31) 


Purification of Zine Ores in Sintering. Reev H. Hype. Mining 
& Metallurgy, Vol. 12, Sept. 1931, pages 410-411. 

Sintering methods which drive off the Pb and Cd from 
the Zn ores so that a purer Zn metal or oxide is obtained 
are briefly described. Ha (31) 


Manufacture of Ferro-Silicon. Roy P. Hupson. Blast Furnace 
& Steel Plant, Vol. 19, Mar. 1931, pages 399-401. 

The manufacture of ferro-Si in the blast furnace as a 
regular product is explained; its uses and the properties 
of alumina slags are briefly discussed. Ha (31) 

Gas and Stock Flow in the Blast Furnace. S. P. KINNeEy. 
Blast Furnace & Steel Plant, Vol. 19, Mar. 1931, pages 407-411. 

The distribution of gas velocities from wall to center of 
the blast furnace is illustrated in charts and diagrams and 
some of the irregularities found in blast furnace practice 
are discussed. Ha (31) 


Dezincification of Lead Slags. (Zur Entzinkung von 
Bleischlacken.) Tuews. Die Metallbérse, Vol. 21, Feb. 21, 1931, 
pages 339-340; Mar. 7, 1931, page 346. 

The method of Pape, the Wa&Alz process, the dezincifying 
in the blast furnace, the liberation of Zn by blowing com- 
pressed air into the liquid slag (Anaconda method versus 
German Patent 232,479) and the author’s own*experiments 
are covered. EF (31) 

Reduction of Chromium Oxide and Production of Carbon- 
free Chromium-Iron Alloys. (Beitrag zur Reduktion des 
Chromoxyds und zur Darstellung kohlenstoffreier Chrom- 
Eisen- Legierungen.) H. H. Meyer. Mitteilungen Kaiser Wilhelm 
Institut fiir Eisenforschung, Vol. 13, Report 187, 1931, pages 199- 
204; Stahl und Eisen, Vol. 51, Dec. 17, 1931, pages 1574-1575. 

The investigation reported continues a former investiga- 
tion on the reduction of MnO, SiOeg and P2O5 (Mitteilungen 
Kaiser Wilhelm Institut fiir Eisenforschung, Vol. 9, 1927, pages 
274-277.) CreOg in the absence of Fe is not reduced by hy- 
drogen below 1600° C. Mixtures of Cre2Og and carbonyl-Fe 
containing 0.02% C and 10-50% CreOg were reduced by H 
at 1150-1400° C,. The reduction begins at 1150° C.; at 1350° C. 
95% reduction is attained after 11 hrs.; the alloy formed 
contained 13.03% Cr. An alloy containing 19.1% Cr was ob- 
tained from a mixture containing 35% CreOg reduced fo: 
11.5 hrs. at 1350° C. and giving 79.8%. No clear relation 
could be found between the amount of CreOg in the mixture 
and the velocity of reduction. In spite of the variable 
content of the specimens and the variable time and tem- 
perature of reduction the alloy obtained always contained 
0.04-0.06% C and the reduction was not accelerated by C. 
For Cr plating it is necessary to use temperatures at which 
the CreQOQg sinters; since the oxide then is not in close con- 
tact with the parts to be plated the plating is not uniform 
but spotty, causing an accelerated corrosion. This can be 
avoided if parts are plated repeatedly. Pieces of electro- 
lytic Fe, Krupp soft Fe and a steel with 0.77% Cr were thus 
plated without difficulty, although there was a pronounced 
tendency for intercrystalline corrosion. The Herbert pendu- 
lum hardness of the Cr-plated electrolytic Fe was uniform 
and not much harder than electrolytic Fe. In the Krupp 
soft Fe, and still more in the 0.77% C steel, fluctuations of 
the hardness occurred due to the formation of carbides. 
Some spots were 145% harder. When the Cr-plated speci- 
mens are heated to 1150° C. in H and then quenched in H.O 
the specimens possess, independent of the C content, a hard- 
ness which is uniform throughout the surface. This is due 
to the formation of martensite. The quenched Cr layer is 
hardly attacked by HNOsg. Lamellar pearlite occurring along 
the grain boundaries and near the surface of Cr-plated 
specimens, particularly in the electrolytic Fe, causes inter- 
crystalline corrosion. The pearlite disappears when the 
specimens are annealed at 1200° to 1250° C. for 1-3 hrs. The 
formation of the pearlite is due to the fact that the Cr con- 
tent of the outer Cr layer is so high that the y-field is not 
passed, but an annealing above 1100° C. equalizes the Cr 
content of the Cr layer and the whole layer then passes the 
y-field in cooling. Thus pearlite is not formed but a mar- 
tensitic structure appears. 9 references. IN (31) 


Course of the Reactions in Bosh and Hearth of Biast 
Furnaces and Its Meaning for the Blast Furnace Process. 
(Verlauf der Vorgiinge in der Rast und im Gestell und ihre 
Bedeutung fiir den Hochofenprozes.) A. Munn, J. Srorcxer & 
W. Ercenver. Stahl und Eisen, Vol. 51, Nov. 26, 1931, pages 1449- 
1462. 

Report 124 of the Blast Furnace Committee of the Verein 
deutscher Bisenhtittenleute. Reactions in a 500 ton blast 
furnace running on “steel Fe,” “hematite” and foundry pig 
Fe were investigated. Since the bosh of the furr.ace is about 
5 m. high and the hearth is rather narrow, 3.9 m., the fur- 
nace is equipped with a group of additional tuyéres 1825 
mm. above the main tuyéres. About 600 samples were drawn 
from the 2 levels of the tuyéres and from the cinder notch. 
A special apparatus was devised for taking samples from 
the center of the bosh. Part of the liquid pig Fe oxidizes in 
front of the tuyéres, to he later reduced below the main 
tuyéres. To effect this reduction, the accompanying elements 
in the pig Fe are not sufficient, for the greatest part of 
them are not introduced into the Fe until the hearth is 
reached. Reduction of some of the burden and of the burnt 
Fe, desulphurization and slagging of the ash of the coke 
is effected in the hearth. GN (31) 


Particle Size of Charges in Swedish Charcoal Furnaces. 
(Beskickningens styckestorlek vid svenska trikolamasug- 
nar.) Ivar Boum. Jernkontorets Annaler, Vol. 116, Jan. 1932, pages 
19-38. 

The percentages of material above 18.85 mm. were 67.1, 


39.1, 64.8, 6.2, and 56.3 in the 5 furnaces studied; less than 


1.16 mm. were 14.2, 28.4, 4.8, 36.8, and 10.0; and less than 
0.074 mm. were 2.4, 6.7, 0.8, 6.6, and 1.5. Marked individual 
variations were noted as the charging hoppers were emptied 
and refilled during a run. HCD (31) 
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NON-METALLIC COATINGS FOR METALS & ALLOYS (32) 


Metal Finishing. Electrician, Vol. 107, Oct. 2, 1931, page 476. 

“Bonderite” is a concentrated chemical in powder form 
which, when dissolved in boiling water, forms a solution 
that reacts quickly upon immersed iron or steel, converting 
the surface to a non-metallic coating that is part of the 
metal. Only incidental cleaning is necessary and Bonderiz- 
ing is accomplished in a heated tank, 8-12 minutes’ immer- 
sion in the solution is sufficient. Parkerizing is also em- 
ployed at the plant of the Pyrene Co., Ltd., Great West Road, 
Prestford, Middlesex. WHB (32) 

Acid Proofing Tanks. Engineering & Mining Journal, Vol. 132, 
Sept. 28, 1931, page 270. 

The Kobbe Laboratories, Inc., N. Y. have developed a 
compound known as Vitrobond for proofing acid tanks. It 
is a S-base compound that is impervious to hot or cold acid. 
It has a tensile strength many times that of §S, is unaffected 
by heat and exceptional in adhesive properties. WHB (32) 

Asphalt Emulsion as Protective Coating for Metal Sur- 
faces. American Metal Market, Vol. 38, Apr. 25, 1931, page 3. 

The du Pont laboratory tests show asphalt emulsion hav- 
ing all inherent characteristics of basic asphalt or pitch, but 
which does not flow under heat, for use in cable and elec- 
trical apparatus trade. DTR (32) 

Cleaning and Enameling Metal Surfaces. E. F. Werner. 
Vctal Cleaning & Finishing, Vol. 3, Mar. 1931, pages 237-239. 

\ detailed outline of the cleaning and enameling process 
as used in the plant of a large manufacturer is given. It 
includes a description of the cleaning and enameling equip- 
ment. Ha (32) 

Protecting Steel Pipe Lines with Thin Concrete Covering. 
Engineering News-Record, Vol. 106, May 14, 1931, page 817. 

Bituminous apd wrapped coverings are the usual protec- 
tive measures. In certain limited sections, where alkaline 
and other corrosive action is pronounced, concrete, crudely 
applied and expensive, has given satisfaction. (32) 

Modern Method of Spraying Paints and Varnishes. (Neu- 
zeitliche Farb- und Lackspritzverfahren.) H. Reinincer. Ma- 

nenbau, Vol. 10, Jan. 1, 1931, pages 9-11. 

rhe article gives a critical comparison of the spraying 
and dipping processes with the brush method, for coating 
metals. The advantages of the two former are outlined. 

MAB (32) 
rotective Coatings for Pipe Lines. Chemical & Metallurgical 

I eering, Vol. 38, July 1931, page 402. 
desirable coating for storage protection of pipe consists 
of 19% zine chromate and 90% oil base, % of which is tung 
oO ind the remainder oils processed under heat. PRK (32) 
sphalt Ceating Protects pipeline Against Texas Soil 
Corrosion. National Petroleum News, Vol. 22, Apr. 23, 1930, pages 


2” coating of asphalt is being used by the Houston Pipe 
Li Co. for protecting pipe in the swamp areas of the 
( tal plains region. A galvanized iron form is used in the 
application of the coating. VVK (32) 
i nique Type Conveyor Developed for Oven Installation. 
I & Furnaces, Vol. 8, Sept. 1930, pages 1263-1268; Metal 
( ng & Finishing, Vol. 2, Oct. 1930, pages 891-896. 
istrated description of an installation of ovens and ac- 
ce ry equipment for finishing of metal furniture. Consists 
of ish tanks, dry-off oven, dip tanks and primer bake-oven 
se d by a continuous conveyer which combines the desir- 
ab features of both the cross-bar and the monorail types 
of nveyors and also grain-coat and lacquer ovens. MS (32) 
itubber Tank Linings in Steel Pickling Operations. Rubber 
Vol. 30, Oct. 10, 1931, pages 21-22. 
new principle, the Vulcalock process, embodies a new 
method of vuleanization, whereby soft elastic rubber can be 
at hed directly to the surface of metals with an adhesion 
exc-eding 500 Ilbs./in.2 It makes practically an integral 
union. This method eliminates the unsatisfactory service 


given by soft or hard rubber linings for pickling tanks 
through the physical damage of the former and great dif- 
ference in expansion at extreme temperature changes for 
the latter. The hard rubber layers are, in the new process, 
not joined together but overlap each other and are bound 
together by soft rubber which absorbs the expansion and 
contraction and eliminates buckling and cracking. Consider- 
ing that life is longer than in the case of wood, especially 
at temperatures above 100° F., the costs are practically the 
same, Ha (32) 


Formation of Spots on Metal Wares Coated with Zapon 
Lacquer (Fleckbildung auf zaponierten Metalwaren). Freitac. 
Oberjlachentechnik, Vol. 8, Oct. 20, 1931, page 217. 

The brown spots marring the appearance of zaponized 
articles can be suppressed by adding certain collodion prep- 
arations, cyclohexanol, to the lac and using ethylglycol as a 
solvent. The reason for this phenomenon is not quite clear. 

Ha (32) 

Reconditioning Lines Costs Millions. E. P. Bry (Standard 
Oil Co. of California). Oil & Gas Journal, Vol. 29, June 5, 1930, 
pages T-36, T-40. 

« general plans for laying out reconditioning (pipe line) 
Plans are discussed. One is to do the work soon enough so 
that substantially no leaks or pipe repairing are involved 
and the second is to wait until “tell-tale” pit holes actually 
occur—-and others become imminent. In the first case, long 
Stretches of pipe have to be worked over so as to be quite 
Sure all incipient bad spots are discovered. Much unneces- 
sary work is done, but the average cost per ft. is, of course, 
lower than when pipe repairs have to be contended with. 
When the unconditional avoidance of pit hole leaks is essen- 
tial, this method is definitely required. In case 2, where 
actual pit hole occurrence is the criterion for recondition- 
ing, the work can be confined to relatively short stretches 
wometimes called “hot spots”) and although the cost/ft. may 

© considerably higher, the total annual cost may show a 

substantial saving. When work is confined to “hot spots,” in 

1S Way it sometimes becomes most expedient and economi- 
to follow a complete replacement schedule rather than 
7 make repairs and apply protective coatings under the 
fleld ee actory conditions which frequently prevail in the 

eld. VVK (32) 












Development of Pipe Coating Machines. Dozier Fintey (The 
Paraffine Companies, Inc., San Francisco). Oil & Gas Journal, 
Vol. 29, June 5, 1930, pages T-119, T-122. 

Representative types of pipe coating machines are de- 


scribed. VVK (32) 

Painting and Maintenance of Elevated Tanks and Stand- 
pipes. James E. Girson, et al. Journal American Water Works Asso- 
cration, Vol. 22, Oct. 1930, pages 1330-1342. 

Superintendents Round Table discussion. Red lead with 
linseed oil for rust protection followed by a coat possibly of 
aluminum paint to protect the red lead coat mechanically is 
generally recommended. Litharge is sometimes added to the 
red lead to produce quicker drying and to increase resis- 
tance to softening. Cement-lining can also be recommended. 

VVK (32) 

Coating for Pipes. American Gas Journal, Vol. 135, Nov. 1931, 
pages 38-39. 

Report of American Gas Association subcommittee. The 
conclusions reached were based on a set of A.G.A. specimens 
of coatings buried for about 9 mos., some specimens buried 
by the Bureau of Standards and removed after 6 yrs. and a 
few specimens buried by the United Gas Improvement Co. 
and removed after 17 yrs. Most of the data was based upon 
the first set of specimens which were buried only a short 
while, the conclusions reached are therefore only tentative 
and are subject to revision. No specimens of the A.G.A. test 
have been removed from alkali soils. The conclusions given 
were: 1. Coatings which develop numerous pinholes after a 
short period of burial are usually thin. They show some pro- 
tective value in well drained soils for a limited time but are 
practically useless in poorly drained soils. 2. Coatings, which 
show a limited number or no pinholes after a short period 
of burial are usually thick and offer better protection than 
the thin coatings. 3. Thick coatings develop pinholes prin- 
cipally because of the mechanical effect of the soil on the 
coatings where the soil has the greatest mechanical action 
on the coating. 4. The organic reinforcing materials are de- 
composed to a greater or less extent by bacteria and fungi 
in the soil. The extent of rotting of these materials depends 
upon the nature of the soil and the extent to which they 
are protected with bitumens or disinfectants. 5. Unvulcanized 
rubber appears to be unsuitable for pipe coatings because 
it suffers plastic flow. 6. The pinhole test appears to be the 
best method for determining the condition of coatings in 
this test. The conductance of the coating after it is dry isa 
rough qualitative way of measuring the condition. 7. It is 
difficult to determine the relative merits of pipe coatings 
by means of visual inspection unless the ratings describing 
the separate effects of the exposure of the coating are com- 
bined into a single quantity. The chief weakness of any 
rating scheme is the difficulty of assigning proper numerical 
weights or values to the several factors entering into the 
rating scheme. CBJ (32) 

Application of Finishes on Sheet Metal with Use of the 
Roller Coating Machine. H. W. ParMece. Metal Cleaning & Finish 
ing, Vol. 3, Jan. 1931, pages 63-68. 

The principle of applying finishing materials to sheet 
metal with the roller coating machine is explained. It is a 
rapid and economical procedure as the machine can be op- 
erated at high speed and the waste of the finishing material 
greatly reduced. Operation of the machine, kind of finishing 
material to be used and the importance of cleaning the 
sheets prior to coating is discussed. Ha (32) 

Testing and Evaluation of the Behavior of Coatings To- 
wards Water (Priifung und Beurteilung der Wasserfestig- 
keit von Anstrichen). H. Worrr. Korrosion und Metallschutz, Vol. 
7, Aug. 1931, pages 191-195. 

“Water resistivity” involves 2 properties, according to the 
speaker at the General Meeting of the Reichsausschuss ftir 
Metallschutz, Kiel: (1) the resistance to the permeability of 
water tending to corrode the metal beneath; (2) the resist- 
ance to being destroyed by the water due to soaking and 
swelling up. The author outlines his experiments which 
largely pertain to an investigation of a paraffine emulsion, 
called “Enkaustin.” EF (32) 

Crystal Lacquer—A New Metal Finisher. Ray C. Martin. 
Metal Cleaning & Finishing, Vol. 3, Apr. 1931, pages 323-324. 

This is a nitrocellulose lacquer and can give crackle, 
stipple and similar finishes. Ha (32) 

New Lacquer Developments. S. P. Witson. Metal Cleaning & 
Finishing, Vol. 3, Jan. 1931, pages 49-52. 

A general discussion of nitrocellulose lacquers and their 
properties. Ha (32) 

Modernizing Oven Equipment Leads to Cost Reductions, 
Puit. Kriecer. Iron Age, Vol. 128, Oct. 29, 1931, pages 1108-1113. 

Modern production facilities for ovens for drying and bak- 
ing enameled, japanned and painted metal parts are de- 
scribed. Arrangement of automatic conveyors will result in 
continuous processing, speeding up production and reducing 
labor, floor space and heat requirements. The article de- 
scribes specific examples. VSP + Ha (32) 

Protection by Non-Metallic Coatings. (Schutz durch nicht- 
metaliische Ueberztige,—Farben, Lacke, usw.) W. KRuUMBHAAR. 
Paper before the First Corrosion Congress of the Verein deutscher 
Ingenieure, Verein deutscher Eisenhiittenleute, Deutsche Gesellschaft 
fiir Metallkunde, Verein deutscher Chemiker, Oct. 20, 1931, Berlin. 

The paper deals with the properties and testing of pro- 
tective paints, lacquers, etc., against corrosion. GN (32) 

Protective Paint Coatings on Refrigerator Pipes (Schutzan- 
striche fiir Rohrlieitungen von Kiihimaschinen). W. StuM™M. 
Gas und Wasserfach, Vol. 74, Sept. 12, 1931, page 866. 

Briefly reviews the various coatings on the market and re- 
fers to the rust-protection materials Tornesit and Herolith, 
recently developed by the Mannesmannréhren Werke, Dtis- 
seldorf. EF (32) 

Finishing Sheet Metal. H. M. Hacy. Metal Cleaning & Finishing, 
Vol. 3, Feb. 1931, pages 145-147. 

The methods of producing satin, stipple, crackle, prismatic 
and shrivel finishes are explained. Ha (32) 


Attaching Rubber to Metal Surfaces. Morris A. Hatt. Cana- 
dian Foundryman, Vol. 22, Nov. 1931, page 12. 
A very brief description, accompanied by 1 diagram, of a 
method whereby rubber sheet was attached to metal. 
OWE (32) 
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CONCENTRATION (33) 
Classification (33a) 


Some Local Metallurgical Considerations. ANnprew , KING. 
Journal Chemical, Metallurgical & Mining Society of South Africa, Vol. 
32, Sept. 1931, pages 34-44. 

Presidential address before the society. Recent experi- 
mental studies of the extraction of Au from the picking 
belt wastes and recent developments in tube-mill grinding 
are described. AHE (33a) 


Flotation (33c) 


Milling Methods at the Questa Concentrator of the Molyb- 
denum Corporation of America, Questa, New Mexico. J. B. 
CARMAN. Information Circular No. 6551, United States Bureau of 
Mines, Jan. 1932, 14 pages. 

A granodiorite ore containing 4.5-7.5% molybdenite is 
treated by flotation at a cost of $2.69/ton* of ore treated 
(Feb. 1 - Nov. 30, 1930). Pensacola No. 100 pine oil is the 
collector, G. N. S. No. 5 pine oil the frother and NaCN the 
pyrite depressor. One pound of a mixture of 5 parts Pensa- 
cola to 1 part G. N. S. pine oil (by volume) per ton of ore 
is added to the ball mill and 0.08 lb. NaCN (in a 10% solu- 
tion) at the secondary cleaner. In the rougher cell, heads 
(not including returned middlings) average 5.2% MoSe, con- 
centrates 30%, and tailings 0.9%; in the primary cleaner, 
concentrates are 55% MoSe and middlings 4.0%; in the sec- 
ondary cleaner, concentrates are 74.5% and middlings 7.0% 
MoSe; recovery in the final concentrates is 87.7% MoSsz. 

AHE (33c) 


Concentration of Copper Ore from Arno Mines, Ltd., Cox- 
heath, Nova Scotia. G. B. O’Matiey. Canada Department of Mines, 
Mines Branch, Report No. 720, 1931, pages 82-83. 

Massive chalcopyrite with pyrite in a siliceous gangue 
analyzed Cu 4.89-5.54%, Fe 8.63-6.16%, S 8.62%, insoluble 
77.98-61.92%, Au 0.01-0.03 oz. and Ag 0.72-0.52 oz./ton. Char- 
acteristic of flotation results with various reagent combina- 
tions were recoveries of 94.4% Cu, 81% Au and 72.8% Ag in 
a concentrate assaying 26.4% Cu, 0.04 oz. Au and 3.44 oz. 
Ag per ton with soda ash 5.0 lb., NaCN 0.15 lb. and thiocar- 
bonalide 0.1 lb./ton in the ball mill and pine oil 0.06 1lb./ton 
in the cell. AHE (33c) 


Milling Methods at the Midwale Concentrator of the U. S. 
Smelting, Refining and Mining Co., Midwale, Utah. R. A. PAt- 
LANCH, Information Circular No. 6492, United States Bureau of Mines, 
Aug. 1931, 17 pages. 

The main ore supply contains 10-12% galena, 12-14% 
sphalerite, 25-30% pyrite, and the rest gangue, principally 
quartzite. Flotation is used. Reagents are: Pb circuit, (1) 
Zn depression—NaeSO, and ZnSO4, (2) Pb promotion—K 
xanthate, Republic 19 B oil, and cresylic acid; Zn circuit— 
CuSO4, Republic 19 B oil, Yarmor steam-distilled pine oil, 
K xanthate and hardwood creosote; pyrite circuit—fused 
NaoS. AHE (33c) 

Electricity in the New Flotation Plant. H. B. Tiniine (Tin- 
ling & Rowell). Electrical West, Vol. 67, Dec. 1, 1931, pages 
298-300. 

Electrical equipment installed in the flotation plant of the 
Jack Waite Mining Co. at Duthie, Idaho, is described. 

MS (33c) 


Amulet Flotation Mill Practise. W. G. Huser. Canadian Min- 
ing & Metallurgy Bulletin No. 226, Feb. 1931, pages 295-306; 
Bulletin No, 234, Oct. 1931, pages 1216-1219. 

A detailed description is given of the flow sheet used at 
the Amulet mill, Canada, for the treatment of an ore assay- 
ing Au 0.02 oz., Ag. 3.5 oz., Cu 3.5%, Zn 13%, Fe 20%, and 
insoluble 36%. By flotation, a 24% Cu concentrate with a 
92% recovery, a 52% Zn concentrate with an 80% recovery. 
and 75% recovery of Au and Ag were obtained. In the 
grinding circuit 0.5-0.8 lb. lime, 0.05-0.06 lb. cyanide, 0.05-0.07 
lb. thiocarbonalide, 0.06 lb. NaeS and 0.10 lb. pine oil were 
added per ton of total mill feed. To the Cu circuit, 0.03-0.08 
lb. Na ethyl xanthate is added. The Cu tailings go to the 
Zn flotation circuit; Zn is floated using 1.3 lb. CuSOx,, 0.36 lb. 
water-gas-tar, 1.5 lb. lime, 0.08 lb. cyanide, 0.05 lb. pine oil 
and 0.06-0.10 lb. Na xanthate. AHE (33c) 


Changing Over from Acid to Alkaline Circuit in Flotation 
Practice at the Mill of the Zine Corporation, Limited, Broken 
Hill, New South Wales, Australia. Ratpu D. Nevert. Proceedings 
Australasian Institute of Mining and Metallurgy No. 79, Sept. 30, 
1930, pages 343-353; No. 80, Dec. 31, 1930, pages 445-460. 

The Zn Corp. ore consists mainly of galena, marmatite, 
ealcite and quartz with smaller quantities of pyrite, fluor- 
spar and rhodonite. Aerocyanide is added to the slime feed 
at the conditioner and after 6 minutes run to No. 2 flotation 
cell where Vallo C oil and K xanthate are added. Float 
from cells 7-11 is returned to cell 1. The finished Pb con- 
centrate is taken from celis 1-6. At cell 12 eucalyptus oil 
and K xanthate are added. The float from cells 12-14, which 
is too rich in Zn to return to cell 1, is run to a Wilfley table 
where a high-grade Pb concentrate is made. The bulk con- 
centrate for the first number assayed Pb 75.7 and Zn 3.6%; 
tailings assayed Pb 0.9 and Zn 11%. Flotation tailings go to 
a 10-cell flotation machine. CuSO4, Na aerofloat and euca- 
lyptus oil are added, and a rougher concentrate of 30-40% 
Zn is obtained. Final tailings assayed Pb 0.2 and Zn 0.8%. 
The concentrate and Wilfley table tailings (reground and 
deleaded) are conditioned with CaO, fed to cell 4 with 
CuSO4, Na aerofloat and eucalyptus oil, the float from cells 
4-12 is returned to cell 1, and a Zn concentrate drawn from 
cells 1-3. The concentrate assayed Zn 51, Fe 8.9, Pb 2.1 and 
insolubles 1.7% with tailings assaying 1.2% Zn. AHE (33c) 


Some Aspects of Ore Dressing. A. L. Encer. Mining & Metal- 

lurgy, Vol. 12, Oct. 1931, pages 447-449. 
General observations on the conduct of daily operations 
in the plant, flotation process, air control, testing — mate) 
a c 
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Milling Methods and Costs at the Superior Concentrator of 
the Engels Copper Mining Co., Plumas County, Calif. V. I. 
Netson. Information Circular No. 6550, United States Bureau of 
Mines, Jan. 1932, 22 pages. 

A chalcopyrite-bornite ore (3:2), averaging 1.524% Cu, 
0.345 oz Ag and $0.11 Au in 1929, is treated in 3 Minerals 
Separation flotation machines which produce finished con- 
centrates (29.18% Cu), 3. middling products of different 
grades (13.42, 3.13 and 1.92% Cu, respectively) and tailings 
(0.16% Cu). The middlings are retreated in pneumatic-type 
flotation machines. The richest middling (cells 2-4) goes 
to a finisher cell and gives a concentrate (27.00% Cu) and 
a tailing (12.18% Cu) which with middling 2 (3.13% Cu) 
(cells 5-7) goes to a primary cleaner. The concentrate from 
the primary cleaner (19.98% Cu) goes to the finisher cell 
with the rich middling, while the tailings (3.37% Cu) plus 
the lean middlings (cells 8-12) make the feed to a secondary 
cleaner. The concentrates from the secondary cleaner 
(11.22% Cu) are fed to the primary cleaner and the tail- 
ings (1.96% Cu) return to the head of the circuit. The M.S. 
tailings (0.16% Cu) are concentrated in scavenger cells to 
give a product (1.95% Cu) for return to the head of the 
circuit and a final waste (0.15% Cu). Cu recovery is 91.34% 
at a total cost of $0.6521 per ton of ore (1929) divided as 
follows (cents): breaking 8.56, crushing 2.75, primary grind- 
ing 15.28, secondary grinding 9.38, classifying, screening and 
conveying 3.86, flotation 9.32, dewatering and handling con- 
centrates 3.29, assaying and sampling 1.17, tailings disposal] 
5.83, water 0.14 and miscellaneous 5.63. Reagent consump- 
tion (lbs./ton) in 1929 was lime 0.1806, xanthate 0.0787, fuel 
oil 0.1045, M.S. No. 14 pine oil 0.1571 and Risor pine oil 
0.0485; or NagPO,g 0.0600, xanthate 0.0753, fuel oil 0.2402, 
M.S. No. 14 pine oil 0.1788, and Risor pine oil 0.0504. 

e AHE (33c) 


All-Flotation at North Broken Hill, Limited. Atrrep Lowry. 
Proceedings Australasian Institute of Mining and Metallurgy No. 79, 
Sept. 30, 1930, pages 355-377; No. 82, June 30, 1931, pages 
101-113. 

The pulp after grinding is classified into fines and granu- 
lar ore. The latter is diluted with alkaline HeO to approxi- 
mately 2 parts HeO to 1 of solids (by weight) and main 
tained at approximately 0.005% NaeCOg strength. The fol- 
lowing reagents are added before flotation: eucalyptus oi! 
coal tar 0.038, K xanthate 0.019, Na _ silicate 0.058 and 
NaeCO; 0.509 Ib. per ton of ore. Flotation of galena 
almost instantaneous. Tailings from the first 8 cells ar 
retreated with eucalyptus oil-coal tar 0.008, K xanthat 
0.003 and NaeCOsg 0.073 lb. per ton. The fines produce 
similar Pb concentrate. A Zn concentrate is produced fro: 
tailings in both the coarse and fine circuit. Analysis 
crude ore for June, 1930, was Pb 14.03, Zn 10.53, Fe 5.06, 
Mn 0.77, Cu 0.10, AloO30.53, CaO 1.20, S 9.77, insolubles 57.2 
COe 0.50, undetermined 0.25% and Ag 8.3 oz. per ton. |} 
concentrate (18.1% of feed) assayed Pb 70.0 Zn 5.7% and 
Ag 39.8 oz. per ton, and accounted for 94.1% of the Pb, 86.5 
of the Ag and 10.1% of the Zn. Zn concentrate (17.0% 
feed) assayed Pb 2.0, Zn 50.3%, Ag 2.8 oz. per ton and 
counted for 2.5% of the Pb, 5.7% of the Ag and 83.6% of 
the Zn. Tailings (64.9% of the feed) assayed Pb 0.7, 2 
1.0% and Ag 1.0 oz. AHE (33 


Magnetic Separation (33d) 


Plant for Magnetizing and Concentrating Iron Ore. 
SunpuHoutm. Iron & Coal Trade Reviews, Vol. 124, Jan. 1, 19 
pages 4-5. 

A method is described for concentrating weakly-magn: 
ores poor in Fe. The non-magnetic Fe oxide in these o1 
heated in a special manner for a short time at a compar»- 
tively low temperature, is transformed into a highly ferr>- 
magnetic modification of Fe oxide. Among the ores amé¢ 
able to this process are dogger-ore, limonite, and oolitic 
ore. Working schedule and results of the treatment are c-- 
scribed in diagrams and tables, Ha (324) 


Crushing (33e) 


The Economics of the Preparation of Iron Ores, R. SHarr. 
Iron & Steel Industry & British Foundryman, Vol. 5, Dee. 1951, 
pages 103-104. 

A simple discussion of the crushing, calcination, agglom- 
eration, sintering, and briquetting of ores emphasizing the 
fact that the production of cheap pig Fe is the ultimate 
desire. CHL (38e) 


The Absorption of Gold in Tube Mills. H. A. Wurte. Journal 
of the Chemical, Metallurgical & Mining Society of South Africa, Vol. 
31, Dec. 1930, pages 161-171; May, 1931, pages 294-298; Vol. 
32. Aug. 1931, page 31. 

Though concentration upon the surface of pebbles and 
tube linings is a real effect, it does not account for more 
than a minor portion of the total Au locked up in the tube. 
The remainder is held in the numerous joints in the linings, 
between the lining and the shell and in other Cree (33 ) 


Explosive Shattering of Minerals as a Substitute for 
Crushing Preparatory to Ore Dressing. R. S. Dean & JouN 
Gross. Report of Investigations No. 3118, United States Bureau 
of Mines, Feb. 1932, 5 pages. 

Minerals contain enough cracks, cleavage planes and 
pores to permit effective shattering through expansion of 
expandable substances introduced into the pores. The bulk 
of the experiments reported made use of the expansive 
power of HzO when suddenly released from pressures at @ 
temperature sufficiently high to convert the H2O to steam. 
Using 4 to 6 mesh quartz, maximum crushing was obtained 
by release from 150 lbs. pressure, using 50 cc. HgO to 100 &. 
quartz, and after 4 days soaking. Experiments on ores in- 
dicate a differential crushing. Thermal considerations indi- 
cate a fuel cost of 5 cents per ton of ore, figuring coal at $2 
per ton and burning efficiency of 30%. AHE (33e) 
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lurgical engineering, but it presents in concise and 
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of beryllium; with the thermal reduction of the 
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direct production of its alloys by electrolysis; with 
the theory of age-hardening on the bases of the 
Be-Cu alloys; with the constitution, properties and 
age-hardening of these alloys; with the effect of 
age-hardening as shown by the behavior on etch- 
ing, the electrical conductivity, the density and by 
X-ray spectrograms; with ternary copper-base al- 
loys (Cu-Sn, Cu-Zn, Cu-Al) containing Be, with 
the effect of additions of phosphorus on the Be-Cu 
alloys; with Ni-Be alloys; with Fe-Be alloys; with 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


339 Matrix Alloy—The Cerro de Pasco Copper Corpora- 
tion, 44 Wall St., New York, is distributing a 31 page pam- 
phlet showing the application of Matrix Alloys, containing 
48% Bi, 28%% Pb, 14%% Sn, 9% Sb, for mounting dies, The 
alloy freezes at 248° F. and has a tensile strength of 13,000 
lbs./in.2 Many illustrations show its use in anchoring dies 
for blanking, piercing, forming, drawing, etc. Where other 
a are as simple or more applicable, the fact is frankly 
stated. 

340 X-Rays in Industry—This 60-page booklet, prepared 
by the Eastman Kodak Co., Rochester, N. Y., suggests some 
of the industrial applications of X-rays in inspecting the in- 
ternal construction of opaque materials. It states briefly 
how X-rays are produced, describes the necessary apparatus 
and gives some rules for the proper exposure and manipu- 
lation of radiographic films. 

341 Aecid-Proof Tank Construction—The U. S. Stoneware 
Co., Akron, Ohio, is sending out reprints of an article which 
appeared in Industrial & Engineering Chemistry entitled “‘Quick- 
Setting Silicate of Soda Cements for Acid-Proof Tank and 
Tower Construction.” Details of representative types of acid- 
proof lining construction are given. 

342 Nevastain RA—An attractive 20-page booklet sent out 
by the Associated Alloy Steel Co., Cleveland, Ohio, is devoted 
to their new stainless steel alloy containing chromium, cop- 
per, silicon and iron. A large part of the booklet is given to 
a discussion of its fabrication and applications. 

343 Luxit—The Alpha-Lux Co. Inc., 192 Front St., New 
York, has issued a leaflet describing their “Luxit” for lining 
gas or oil fired crucible furnaces, for patching cupola linings 
and for lining ladles. The same company has also prepared 
several folders describing their “Liquitol A” for steel and 
“Liquitol B” for iron which are said to reduce cavities and 
porosities in castings and will not affect physical or analyti- 
cal properties of steel. 

344 Buyers’ Guide—The International Nickel Co., 67 Wall 
St., New York, has issued the 1932 edition of their directory 
of manufacturers, fabricators and distributors of structural 
grades of nickel steels, corrosion-resistant steels, heat-re- 
sistant nickel-chrome-iron alloys and special ferro-nickel 
alloys. 

345 Metallic Zine Powder—Paints containing Metallic 
Zinc Powder have certain advantages over other paints for 
priming and finishing iron and steel, for galvanized metal 
and sheet zinc. They are discussed in a pamphlet distributed 
by the New Jersey Zinc Co., New York. Another interesting 
booklet prepared by the same company is entitled ‘The 
Light Reflection Value of Color in Paint.” 

347 Furnaces—The W. S. Rockwell Company, 50 Church 
Street, N. Y., has just issued three bulletins devoted to their 
various types of furnaces. No. 327 discusses their rotary car- 
burizing’ furnaces both electric and fuel, No. 328 describes 
their rotary heat-treating furnaces for ferrous and non- 
ferrous metals and No. 330 is devoted to their general indus- 
trial furnaces. 

348 Corrosion Resistance—Bulletin 1506, sent out by the 
American Instrument Co., Washington, D. C., discusses the 
UL. S. Navy method salt-spray equipment for determination 
of corrosion resistance and its value to producers and con- 
sumers of ferrous alloys. 

349 Boiler Water Level Recorders—Bulletin No. 112, pub- 
lished by the Bailey Meter Co., Cleveland, Ohio, outlines the 
mechanical construction and various methods of installation 
of their boiler water level recorder. It describes the method 
for obtaining records of the true water level throughout the 
full range of the drum, The bulletin is fully illustrated. 

350 Painting Galwanized Iron—An attractive booklet of 
this name has been prepared by the New Jersey Zinc Co., 
New York, N. Y. Complete instructions for painting both new 
and weathered galvanized iron and sheet zine surfaces are 
given. 

351 Industrial Furnaces—Catalog 105 of the Chicago Flex- 
ible Shaft Co., Chicago, Ill., shows a few representative types 
of the Stewart industrial furnaces. These furnaces are sup- 
plied to meet every requirement in the industrial field. 

352 Industrial Application of the X-Ray—Bulletin No. 284 
of the General Electric X-Ray Corp., Chicago, Il., is a fully 
illustrated 36-page booklet containing several extracts from 
literature in the field of industrial science and a series of 
specific cases of the application of X-rays in industrial work. 
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353 Rolls—Bulletin R-1001 of the United Engineering & 
Foundry Co., Pittsburgh, Pa., lists their rolls for every class 
of rolling mill work, hot and cold, ferrous and non-ferrous, 
for the largest and smallest mills and auxiliary equipment. 

354 Reference Book on Stampings—tThe Geometric Stamp- 
ings Co., Cleveland, Ohio, has published a 28-page book/iet 
illustrated with charts, graphs and tables which will be use- 
ful to those using stampings, forgings and castings. Al- 
though the price is $1.00, a copy will be sent free to anyone 
writing for it on the firm’s stationery and mentioning Metals 
& Alloys. 

355 Monel Metal Bolts—Bulletin T-i of the International 
Nickel Co., Inc., New York, N. Y., gives an outline of the 
properties of Monel metal bolts, describing the types availa- 
ble and discussing their impact and fatigue strength, and 
corrosion resistance. 

356 Plastic Fire Brick—-Quigley “Chromix’”’ is a chemi- 
cally neutral, plastic refractory. It is adapted for construc- 
tion of monolithic furnace hearths and walls; for molding 
burner blocks and other special shapes and for quick, dura- 
ble “rammed in” refractory repairs. A booklet describing it 
has been issued by the Quigley Co., New York, N. Y. 

357 Heat and Acid Resisting Castings—Bulietin No. 21 of 
the Standard Alloy Company, 1679 Collamer Road, Cleveland, 
Ohio, lists the most popular analyses of Standard-<Alloy to- 
gether with safe workable loads at different temperatures. 
The figures derived are from long time duration from field 
results and tests, allowance having been made for creep. 

358 Supersensitive Relay—aA leaflet sent out by the Ameri- 
can Instrument Co., Washington, D. C., describes their new 
supersensitive relay which will break 1320 watts with 4 


milliamperes at six volts. In spite of extreme sensitivity, this 


new relay is ruggedly built and may be mounted in any 
position. No covers or special bases are required for these 
instruments. 

359 Diamite—A leaflet describing this alloy white iron 
has been issued by the Weatherly Foundry & Mfg. Co., 
Weatherly, Pa. It is extremely hard and is said to have 
equalled the life of manganese steel castings under some 
conditions at a greatly reduced cost. Test data for the alloy 
are given and a list of suggested uses. 

360 Cirele “L”—Two folders sent out by the Lebanon Steel 
Foundry, Lebanon, Pa., are devoted to their alloy steels for 
high stresses and wear resistance, and their stainless steel 
alloys for corrosion resistance and heat resistance. An analy- 
sis of each alloy is given, together with a short description 
of its properties and suggested uses. 

361 Furnaces— The Surface Combustion Corp., Toledo, 
Ohio, has issued two folders, one telling about their con- 
tinuous liquid heat treating furnace and the other describing 
an installation of their continuous gas carburizing furnaces 
at the Chrysier plant. 

362 Weld Inspection by X-Ray—The Claud S. Gordon Co. 
Chicago, IIL, has prepared a folder showing the results of 
X-ray examination of welds. Their laboratories are equippe 


to X-ray any industrial materials and all shapes and sizes of 


steel and other metals. . 


363 Welded Truck Bodies— The feature article of the 
April issue of Oxy-Acetylene Tips, published by the Linde Air 
Products Co., New York, N. Y., discusses the possibility of 
increasing the pay load of trucks by welding the bodies. 
erred article in the same issue is entitled “Salvage bY 

uttineg.” 
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GENERAL (0) 


The Gas Industry’s Research Program in Metallurgy. 
Evcene D. Mirrener (Industrial Research Representative, 
American Gas Association). American Gas Association Monthly, 
Vol. 13, Jan. 1931, pages 15-19. 

Includes forging, bright annealing, decarburization during 
heat treatment and brass melting. The work on forging 
covers burning, overheating, scaling, decarburization and 
rates of heat penetration. These theoretical aspects being 
earried on by Department of Engineering Research of Uni- 
versity of Michigan, with results to appear as technical 
papers principally before A. 8S. 8. T. Work being conducted 
by W. E. Jominy. Practical phases of forging being worked 
out by Surface Combustion Corporation. Details the devel- 
opment of “Diffusion Flame Gas Forge,” in which radiant 
energy from the flame penetrates a blanket of gas which 
surrounds steel billets and protects from scaling and de- 
carburization. The work on bright annealing is summarized 
as follows: (1) Research in the laboratory has established 
the requirements which must be met to effectively bright 
anneal brass. (2) A process has been developed known as 
the “methanol” process, (3) A furnace has been developed 
on a scale adequate to demonstrate. (4) Brass shapes have 
been bright annealed in this furnace. (5) The working qual- 
ities of brass so annealed have yet to be fully demonstrated. 
(6) The cost must be determined. (7) Process is applicable 
to nickel silver. (8) Use of propane is now being studied. 
(9) Strand annealing of copper wire by use of propane has 
been successfully demonstrated. (10) Control mechanisms 
are being developed. (11) Strand annealing by this process 
permits the combining of annealing with tinning into one 
operation. (12) Same process is used for steel strip. Brass 
melting is being studied at present. Other projects are short 
eycle malleableizing, materials suitable for immersion gas 
burner tubes for zinc base die casting and galvanizing fur- 
naces. RJC (0) 


The Romance of Metals & Alloys. Z. Jerrries. Conference on 
Metals & Alloys, Case School of Applied Science, Cleveland, Ohio, 
Nov. 1931, Paper No. 6, 4 pages. Reprint from Cleveland Engi- 
iecring, Vol. 24, No. 25. 

The development of metals in the use of mankind is de- 
‘yibed: at first, iron and copper by primitive man; gold as 
precious metal was a main factor of conquest and dis- 
ery; then the artificial production of iron, steel, brasses, 
nzes. Modern civilization is extensively built around 
|; the electrical industry, around copper; aircraft indus- 
around aluminum. About 5000 different varieties of 
als and alloys are being used today. The scientific study 
properties and the methods applied are treated briefly. 
editorial comment, Metals & Alloys, Vol. 3, Feb. 1932, 
e 28. HwWG+Ha (0) 


~ 


Smonctecropen 


Tool Steel from the Consumer’s Standpoint. H. G. KesHran 
(Chase Companies.) American Society for Steel Treating, Preprint 
No. 37, 1931, 8 pages. 

per read and discussed before the Boston Convention 
of the Society in Sept. 1931. The author presents the idea 
th the tool designer should have more data on the quality 
of his materials on which to base his design. Producer 
classification is urged. See also Metals & Alloys, Vol. 2, Oct. 
1931, page 203 WLC (0) 


atent Law. F. H. Ruopes. McGraw-Hill Book Co., New 


Yor «, 1931. Cloth, 6 x 9% inches, 207 pages. Price $2.50. 
one wants to know technical facts, but doesn’t know 
th schnical jargon in which they are ordinarily couched, 
on 1ust get someone to translate them. A professor of 
Gs in literature is not so good a translator of a metal- 
lursical treatise as is a metallurgist who knows the facts 
that the author is discussing, even though his German is 
meoger. If the metallurgist goes to the professor to clear 


up any grammatical details that elude him, the final result 
is wholly satisfactory. 

In this book, the professor’s role is reversed from that of 
our example. A professor of chemistry has gone into the 


very technical subject of patent law, and produced a book 
that gives the facts free from legal verbiage, or at least, 
with the verbiage relegated to the footnotes. He has called 


upon patent lawyers for assistance, and has taken counsel 
especially with one lawyer who himself has had chemical 
training, but he has written the book from the point of 
view not of the lawyer, but of the chemist, engineer or 
business man who wants to know how patent law may af- 
fect him, but doesn’t want to take the time to become a pat- 
ent lawyer himself to find out. 

There are other books on the subject that give about the 
same information, but we have seen none that give it in so 
relatively painless a fashion. It is a readable book, because 
it is written from the right point of view. That it is not 
designed to be, and would probably not be acceptable to 
Patent lawyers as a legal text book, should commend it to 
a wide group of readers. 

While the reviewer finds nothing in the book to lessen 
the doubt he has whether our patent system is a national 
asset—the author clearly points out how the system may 
lend itself to chicanery and to abuse—yet, since the system 
8 with us, it is often necessary to know how it works. The 
book discusses invention, discovery, utility, novelty, priority, 
abandonment, details in making and prosecuting an appli- 
cation, rights conferred, infringement, validity, rights of 
employers and employees, and gives some suggestions as to 
Patent policy, ie., what one might well seek to cover by 
Patent, how to license, etc. 

We should have liked to have had included a discussion 
as to whether inventions by Government employees are the 
Property of the individual or of the public. 

We were interested to learn that the first English patent 
was granted by Edward III for a “composition of matter,” 
a philosopher's stone for transmuting base metals into gold. 

ere have been later metallurgical patents that added just 
about the same amount to the store of human information 
as the first one. H. W. Gillett (0) -B- 








The Fabrication of Plant in Acid-Resisting Steels. C. Cyrrit 
Hatt (Thos. Firth & Sons, Ltd., Sheffield). Sheet Metal Industries, 
Vol. 4, Jan. 1931, pages 788-798; Feb. 1931, page 883. 

Paper before the Institution of Welding Engineers. Part I. 
The author discusses all the forming processes as applied to 


steels of the composition 18% Cr, 8% Ni. He recommends 
practice for machining, shearing, drilling, milling, cold- 
forming, hot-working, riveting, and welding. Gas and elec- 
tric welding systems are discussed in rather great detail 
and the use of electric welding is favored. Part II. Heat 
treatment after welding is recommended to eliminate stresses 
and to remove the effect of the precipitation from solid solu- 
tion of carbides as a result of temperatures between 500° 
and 900° C. A pickling bath for removal of scale has the 
following composition: 


Water 50 parts by volume 
HCl 50 parts by volume 
HNOs 5 parts by volume 


Restrainer 0.25 parts by volume 
Operating temperatures between 50° and 60° C. are recom- 
mended with an immersion period of 15 mins. to be followed 
by washing and scrubbing. Soft and hard-soldering methods 
are discussed. AWM (0) 

Value of Specifications in the Manufacture of Steel. J. 
Brunner. Proceedings American Society for Testing Materials, Vol. 31, 
Part 2, 1931, pages 959-962; Commercial Standards Monthly, Vol. 
8, Nov. 1931, pages 145-146. 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 1. 

HWG+WAT (0) 

Metallurgical Advances (Metallurgische Fortschritte). 
C, CommentTz. Umschau, Vol. 35, Aug. 22, 1931, pages 669-670. 

Replacement of Pt by cheaper alloys, corrosion resistant 
alloys for steam turbines, Be-alloys for aircraft construc- 
tion, corrosion-proof cast iron. EF (0) 

Stabilising Metals by Magnetism. Epwarp G. Hersert. Metal- 
lurgia, Vol. 5, Nov. 1931, pages 13-16, 25. 

Previous work by the author has shown that, subsequent 
to rotation in a magnetic field, hardened steel and other 
materials undergo periodic fluctuations in hardness. It is 
now reported that the hardness can be stabilized at a high 
or a low value by subjecting the specimen to a stationary 
magnetic field. The stationary field first decreases the hard- 
ness, after which the hardness rises to an appreciably 
higher value which is apparently permanent. The effects of 
demagnetizing on the magnetically treated specimens was 
studied and it was found that the increased hardness was 
not dependent on the magnetism. In some cases the hardness 
of the demagnetized specimens increased while that of the 
magnetized ones remained constant. JLG (0) 

The Organization of the Quality Production in Vereinigte 
Stahlwerke. (Die Organisation der Qualitits-Wirtschaft in 
der Vereinigte Stahlwerke Aktiengeselischaft.) Kart DArvEs 
& E. H. Scuutz. Mitteilungen aus dem Forschungsinstitut der V ereinigte 
Stahlwerke Aktiengeselischaft Dortmund, Sonderheft 1, 1931, pages 
1-16. 

It is shown how the frequency curve of a certain occur- 
rence can be used as excellent characteristic for the quality 
of a product. The application of this statistical method to 
the manufacture of a certain product from raw material to 
finished product is explained in all details and influences 
on purchasing, operation, testing, handling and research 
work. How such a program works out is shown on the con- 
crete examples of a Cu addition to steel to increase the 
corrosion resistance which had to be verified. Ha (0) 

The Application of Industrial Research, H. C. Dews. Foundry 
Trade Journal, Vol. 45, Sept. 24, 1931, pages 189-192. 

After discussing the expenditures of the United States and 
German governments on research work, the author empha- 
sizes the need for some active interest in research work in 
Great Britain. He supports his contention by quotations 
from various reports. A discussion follows of the manner 
in which the various research associations came into being. 
The question of applying the results of research work car- 
ried out by these associations is dealt with. Some space is 
devoted to the author’s view of the best type of ideal de- 
velopment officer. The paper is followed by a discussion. 

OWE (0) 

The Nature of the Metallic State. (Die Natur des metal- 
lischen Zustandes.) A. EvucKxen. Zeitschrift fiir Metallkunde, Vol. 
23, Nov. 1931, pages 293-296; Dec. pages 329-334. 

A discussion of the metallic state from the standpoint of 
modern atomic and molecular physics. RFM (0) 

A Metallurgical Detective Story. Metal Progress, Vol. 19, 
June 1931, pages 94-98. 

Metallographic evidence is made to solve an infernal ma- 
chine murder. WLC (0) 

Recent Developments in Iron and Steel. J. W. Dona.pson. 
Metallurgia, Vol. 5, Dec. 1931, pages 51-52. 

Includes brief discussion of methods of production and 
new alloys. JLG (0) 


Specifications from the Standpoint of a Large Purchaser 
of Engineering and Special Materials. J. W. Bancxer. Proceed- 
ings American Society for Testing Materials, Vol. 31, Part 2, 1931, 
pages 987-995. 

See abstract of preprint, Metals & Alloys, Vol. 3, Jan. 1932, 
page MAI. HwG (0) 


Where Are We Going With the New Materials? Grorcr S. 
Brapvy. Product Engineering, Vol. 3, Jan. 1932, pages 22-24. 

The developments of 1931, particularly in stainless steels, 
light alloys in the use of transportation, and of cast iron 
are reviewed. More standardization and classification of al- 
loys is considered desirable. Ha (0) 


Metallurgy of Alloying. A. A. Bates. Conference on Metals & 
Alloys, Case School of Applied Science, Cleveland, Ohio, Paper No. 
1, Nov. 1931. Mimeographed, 6 pages. 

General discussion, as opening paper of the conference. 
The properties of an alloy bear no simple or predictable 
relationship to the properties of the component metals. 
When 2 or more metals are alloyed together, the result is 
usually a surprise. Hence, the complexity and importance 
of metallurgy. Brief comment is given on mechanical mix- 
tures, solid solutions, intermetallic compounds, slip interfer- 
ence, etc. HweG (0) 
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Solution of Metals in Non-Metallic Solutions: Some of 
Their Physical and Chemical Properties. Cuartes A. Kraus. 
(Brown Univ.) Journal of the Franklin Institute, Vol. 212, Nov. 
1931, pages 537-562. 

Presented at meeting of Franklin Institute, Jan. 15, 1931. 
The present view generally accepted is that characteristic 
properties of metals are due to presence of electrons which 
are free to move within the body of the metal, although 
subject to certain restrictions. Positive constituent of a 
metal has no metallic properties, the negative constituent, 
only, imparts to a metal those properties that we call metal- 
lic. Alkali and alkaline earth metals dissolve in liquid am- 
monia with the formation of ions. Positive ions are normal 
ions of these metais, while negative ions are electrons. 
Physical and chemical properties of these solutions are in 
accord with this view. Metallic compounds, when they dis- 
solve in liquid ammonia, form ions of the normal type; the 
more electronegative element forms the anions. The metallic 
condition of matter is restricted to matter in a highly con- 
densed state. If the atoms are separated, whether in solu- 
tion or as a vapor, the metallic properties disappear. In an 
ionizing medium, however, the electron retains certain of 
the properties that it possesses in elementary metals. : 

DTR (1) 


The Magnetic Susceptibility of Iron at Temperatures 
Slightly Above the Curie Point. (Susceptibilité magnétique 
du fer a quelques degrés audessus du point de Curie.) L. 
N&teL_. Comptes Rendus, Vol. 194, Jan. 18, 1932, pages 263-265. 

The author reports the results of a study of the magnetic 
properties of Fe at temperatures immediately above the 
Curie point, over which small range the susceptibility does 
not obey the Weiss law. The article is accompanied by 1 
table and 1 diagram, which give details of the results of 
his experiments. OWE (1) 


The Nature of Metals in Kelation to their Properties. 
Earte E, SchuMacuer. Scientific Monthly. Vol. 34, Jan. 1932, pages 
22-30. 

The nature of metals and the meaning of hardness is ex- 
plained by the lattice structure and the planes in them de- 
termined by the position of the atoms. Sliding or slipping 
may take place between these planes, and on the resistance 
to this sliding depends the hardness of the metal. This is 


explained and illustrated by several photomicrographs of 
lead showing various stages of hardening. Until all prop- 
erties of the structural elements are known the behavior of 
metals can not be completely understood. Ha (1) 


Presence of Electro-Motive Forces in Short-Circuited 
Metallic Circuits of Uniform Temperature (Existenz elektfo- 
motorischer Kriifte in geschlossenen metallischen Strom- 
kreisen von gleichmissiger Temperatur). O. Scarpa (Royal 
Polytechnikam of Milano). Zeitschrift fiir physikalische Chemie, 
Abt. A, Vol. 154, Sept. 1931, pages 225-226. 

‘the occurrence of e.m.f.’s could be detected in circuits 
consisting of metallic conductors at uniform temperatures 
if the metals in contact are forming solid solutions or in- 
termetallic compounds. The short-circuited chains investi- 
gated were composed as follows: Cu/Hg (Me) Cu, wherein 
Me = Zn, Cd, Ag, Au, Pb, Bi, Ni, Fe, Al. Volta’s law of elec- 
tromotive series and some further thermo-electric laws only 
hold true if the metals in touch with each other are indiffer-’ 
ent to each other. Critical comment on a recent publication 
of K. Schwarz is included (Zeitschrift fiir physikalische Chemie, 
Abt. A, Vol. 154, Apr. 1931, pages 245-254). 


Cadmium. Frep Grove-PaLMerR. Metal Industry, London, Vol. 39, 
Aug. 28, 1931, pages 195-196, 206. 

Brief mention is made of the preparation of pure cadmium 
and of electroplating steel with cadmium for rust proofing 
purposes. PRK (1) 


The Appearances of the Forbidden Lines and the Intensity 
Modifications of the Spectra of Mercury, Cadmium and Zinc 
Under High Frequency Excitation. J. Oxuso & E. Matuyama. 
Physical Review, Vol. 38, Nov. 1931, pages 1651-1655. 

With an oscillator of a frequency of 3x 103 cycles/sec, the 
intensity modifications of the spectra of Hg, Cd and Zn were 
studied. The singlet series and the intercombination lines 
which begin on the singlet levels were straightened as has 


been observed by previous investigators in the case of He 


and the results were extended to the case of Cd and Zn. The 
intensity relations of the forbidden line 1S—2p, of Hg 
were studied under this condition of excitation and also 
1S— ip., 3 of Cd were observed. The relation between the 
lines and the bands are discussed. Some consideration is also 
given to the conditions of excitation from the intensity 
modifications of lines. WAT (1) 


Magnetization and Thermal E. M. F.’s. S. R. WiiiiaMs. Physi- 
cal Review, Vol. 38, Jan. 1932, page 368. 

The paper is one of those presented in a Symposium on 
Magnetization by the American Physical Society, Sept. 1931. 
The thermal e.m.f. developed between transversely and 
longitudinally magnetized wires is shown for Ni and Fe. 
The experiments show that temperatures determined by 
thermocouples in magnetic flelds are not reliable unless the 
elements of the couple are unaffected by the field. A number 
of elements are displaced in the thermo-electric series by 
being in a magnetic field. WAT (1) 


Some New Experimental Methods in Ferromagnetism. S. L. 
Quimsy. Physical Review, Vol. 38, Jan. 1932, pages 343-353. 

A paper in the Symposium on Ferromagnetism of the 
American Physical Society, Sept. 1931. A brief description 
of certain methods which have been devised for observing 
the magneto-elastic, mechanical and thermal properties of 
single crystals of nickel, as well as polycrystalline speci- 
mens of the same material are described. Attention is di- 
rected to a special process for refining the nickel. The gen- 
eral procedure is similar to that developed by Bridgman 
for the production of single metallic crystals. The novelty 
of the present arrangement, however, consists in those fea- 
tures which permit the use of this method at a temperature 
of 1500° C. WAT (1) 
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The Specific Volume of Liquid Iron (Das spezifische Volu- 
men von fliissigem Eisen). E. Wipawskx1, Stahl wnd Eisen, Vol. 61, 
Oct. 15, 1931, pages 1290-1291. 

Investigations of F. Sauerwald and his collaborators are 
briefly reviewed. The work at the high temperatures of 
molten iron necessitated the development of a special 
method in order to measure the density of Fe-C alloys at 
high Sewer erarer. The table below gives the values ob- 
tained.. 


Carbon Melting Specific Volume Specific gravity 
content point at melting Temperature atmelting 

Jo ii + point at 1600° C. Coefficient point at 1600° C, 
0.0 1533 0.1402 0.1405 0.05 x 10-4 T48 ° «has 
0.5 1480 0.1408 0.1411 0.06 x 10-4 7.10 7.08 
1.0 1458 0.1412 0.1417 0.06 x 10-4 .08 7.05 
1.5 1422 0.1416 0.1425 0.07 x 10-4 7.065 7.02 
2.0 1382 0.1418 0.1432 0.07 x 10-4 7.05 6.98 
2.5 1341 0.1419 0.1438 0.08 x 10-4 7.05 6.95 
3.0 1290 0.1419 0.1445 0.08 x 10-4 7.05 6.92 
3.5 1232 0.1418 0.1452 0.09 x 10-4 7.05 6.88 
4.0 1170 0.1415 0.1459 0.10 xX 106-4 7.06 6.86 
4.2 1150 0.1414 0.1462 0.10 x 10-4 7.07 6.84 

GN (1) 


Frictional Electric Charges Upon the Surfaces of Single 
Metal Crystals. P. A. Mainstone. London, Edinburgh & Dublin 
Philosophical Magazine & Journal of Science, Series 7, Vol. 12, Aug. 
1931, pages 535-538. 

Measurements of the frictional charges produced by very 
light rubbing upon the surfaces of metals under varying gas 
pressure did not reveal conclusively any marked differences 
between the tribo-electric effects upon the various faces of 
a single metal crystal or between polycrystalline and single 
crystal surfaces. Ha (1) 


The Magnetization-Temperature Curves of Iron, Cobalt 
and Nickel. F. Tyter. London, Edinburgh & Dublin Philosophical 
Magazine & Journal of Science, Series 7, Vol. 11, Feb. 1931, sup- 
plement pages 596-602. 

The theoretical significance of the spontaneous magnetiza- 
tion-temperature curves based on the Weiss theory is dis- 
cussed, certain modifications required by quantum considera- 
tions are added. The electron spin is regarded as the funda- 
mental magnetic element operative in the three ferro- 
magnetic metals Fe, Co and Ni. 14 references. Ha (1) 


On the Nature of the So-Called Radio Colloids (Ueber die 
Natur der sogenannten Radiokolloide). O. Werner (Kaiser 
Wilhelm Institut fiir Chemie, Berlin-Dahlem). Zeitschrift fiir 
physikalische Chemie, Sect. A, Vol. 156, Sept. 1931, pages 89-112. 

The author endeavors to throw light upon the nature of 
the so-called radio-colloids by means of a photographic and 
and a centrifugal method and proves the phenomenon being 
based on adsorption in the case of radio-active lead and 
bismuth, Experiments on the influence of additions of elec- 
trolytes disclose the influence exerted by the charge and 
solubility upon the adsorption ability of the radio ents. 

F (1) 

The Resistance of Bismuth in Alternating Magnetic Fields. 
ber W. Macatrine. Physical Review, Vol. 37, Mar. 1931, pages 

Apparatus for producing a field of 100 gauss r.m.s. at 106 
eycles with a 50 watt tube is described. Also a method of 
measuring the behavior of bismuth wire in such a field at 
liquid air temperature. For this purpose a potentiometer has 
been developed for the measurement of the amplitude and 
phase of voltages at frequencies up to at least 106 cycles/sec. 
It was found that the resistance of the Bi follows the in- 
stantaneous values of the field, having a magnitude at any 
instant equal to what it would have if the field at that in- 
stant were maintained constant. The precision of the magni- 
tude calculated from the various factors involved is + 3.5% 
and the experimental value is normal within this precision. 
At 55 kilocycles and at room temperature the resistance of 
the Bi was also found to be normal in magnitude and phase. 

WAT (1) 

Chemical Valency and Spectral Properties. (Chemische 
Valenz und die Eigenschaften der Spektraltherme.) A. T. 
WittraMs (University of La Plata) Physikalische Zeitschrift. Vol. 
32, Nov. 15, 1931, pages 870-875, 6 references. 

Data is given covering the relationship between chemical 
valency and spectral properties of atoms of the following 
elements: B, Al, Ga, In, Te, C,. Si, Sn,. Pb,.N, P, As, Sb, Bi, 
O, 8, Se, Te, F, Cl, Br. EF (1) 


On the Resistance of Lead to High-Frequency Currents at 
Superconducting Temperatures. J. C. McLennan, A. C. Burton, 
A. Pitt & J. O. Wituetm. London, Edinburgh & Dublin Philosophical 
we or & Journal of Science, Series 7, Vol. 12, Sept. 1931, pages 

-719. 

The resistance of Pb to steady currents becomes abruptly 
of vanishingly small magnitude when the temperature of 
7.2° absolute is reached. This investigation was made to as- 
certain whether or not this abrupt change occurs for high- 
frequency currents of the order of 107 cycles/sec., also. Test 
methods and apparatus are described. A definite conclusion 
could be made: there is no discontinuity in the resistance of 
Pb to currents of 11x106 frequency when passing from 
above to below the superconducting point and down to 4.2 
K. Pb, in the superconducting state, shows no apparent de- 
crease in resistance below 7.2° K., but for high frequency 
currents a decrease for temperatures down to 4.2° K. was 
obtained. Ha (1) 


The Electrical Conductivity of Ruthenium, Ruthenium 
Carbide and Tungsten Carbide. J. C. McLennan, J. F. Atten & 
J. O. Wirrnetm. Transactions of the Royal Society of Canada, 3rd 
Series, Vol. 25, Sec. 3, May, 1931, pages 13-17. 

The authors made an investigation of the electrical con- 
ductivity of ruthenium at low temperatures in 1929 and 
found that the material became superconducting at a tem- 
perature of 2.04° K. Subsequent work by Meissner failed to 
support the contention that ruthenium was superconducting 
even at temperatures as low as 1.13° K. The authors, as @ 
result of the investigation referred to, have shown that the 
superconductivity of ruthenium examined by them in 1929 
was due to the presence of tungsten carbide. The article is 
accompanied by 11 tables and 4 diagrams. OWE ( 
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PROPERTIES OF NON-FERROUS ALLOYS (2) 


Bismuth Bearing Type Metal. (Zur Kenntnis der wismut- 
haltingen Schriftmetalle.) E. R. Tuews. Die Metallbérse, Vol. 21, 
Feb. 28, 1931, pages 388-389. 

The most important Bi-bearing type metals are discussed 
with respect to their chemical composition, tensile strength, 
elongation and Brinell hardness respectively. 


Influence of Pouring Temperature, Cooling and Solubility 
for Gases on Defects and Strength of Aluminum Castings. 
(Der Einfluss der Giesstemperatur, Abkitihlung und Gaslis- 
lichkeit auf Fehler und Festigkeit bei Aluminumguss- 
stiicken.) M. Barzsero. Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 
13, 1931, pages 882. 

The influences of melting and pouring temperature of 
light metals is shown in the following table which gives 
average values: 


Melting Pouring 

Temperature Temperature Strength 
"CS; “<> kg./mm.2 
760 630 14.5 
740 640 13.1 
740 660 12.7 
730 680 12.2 
880 680 11.8 
740 700 6.8 


At higher temperatures than 750° the alloy absorbs great 
quantities of gases from the atmosphere and combustion 
gases; they are, however, not all injurious, as they partly 
increase the fluidity or reduce shrinkage. Ha (2) 

Precious Metal Alloys. R. C. Brumrietp. Transactions American 
Society for Steel Treating, Vol. 19, Feb. 1932, pages 333-367. 

Includes discussion. See Metals & Alloys, Vol. 3, Jan. 1932, 

Aluminum and Its Alloys in Aircraft. T. W. Bossert (Alumi- 
num Co. of America). Aero Digest, Vol. 20, Jan. 1932, pages 
54-55. 

A brief review of the properties and applications of the 2 
high strength alloys, Al-Cu-Mn-Si (25ST), and Al-Mg-Si 
(51ST). The difference in their properties and the reason 
of their high strength is outlined. Alclad 17ST is described 
bricfly. It is also pointed out that Al bronze powder has 
wide application where protection against sunlight, moisture 
and salt water plays a part in the aircraft industry. Al pig- 
mented paints are widely used as protective coatings for 


mi Ll in those cases where corrosion is to be avoided, espe- 
cially where the structure is exposed to the sunlight. 
WAT (2) 


Some Properties of Silicon—Aluminium Bronzes. L. J. Brice. 
Engineering, Vol. 131, Apr. 10, 1931, pages 498-500. 

Condensed from paper read before the Institute of Metals, 
London, March 12, 1931. See Metals & Alloys, Vol. 2, May 1931, 
pa 94, LFM (2) 


Copper-Nickel Special Alloys. (Kupfer-Nickel-Sonderlegier- 
ungen.) M. Batiay. Giesseret mit Giesserei-Zeitung, Vol. 18, Nov. 13, 
1931, page 882. 

These alloys are used where high corrosion resistancé is 
demanded. Three groups are formed: 25-30% Ni, 45% Ni, and 
65-70% Ni, of which the 2 last are the most important; to the 
last belongs Monel metal. For stresses of friction and com- 
pression Sn-Cu-Ni alloys are used successfully, for instance, 
54% Ni, 38% Cu, 13% Sn; the hardness increases with the 


Sn-content. The hardness with the same Sn content de- 
creases if the Cu content decreases from 50 to 30%. The 
mechanical properties of Si-Cu-Ni alloys are produced by 
heat treatment at high temperatures; the same method is 


successfully applied for Al-Cu-Ni alloys. An alloy of 83% 
Cu, 15% Ni, 2% Al if quenched in water from 1000° C. has 3 
times the hardness. These latter alloys are particularly re- 
sistant against corrosion of sea water. Ha (2) 


Some Magnetic Alloys and Their Properties. H. H. Porter. 
London, Edinburgh & Dublin Philosophical Magazine & Journal of 
Science, Series 7, Vol. 12, Aug. 1931, pages 255-264. 

It is shown that the ternary system Ag-Mn-Al possesses 
ferro-magnetic properties with a maximum saturation in- 
tensity of about 70 units/cm.3 at or near the point rep- 
resented by 5 atoms of Ag, one of Mn and one of Al. The 
alloys in this system are, therefore, less magnetic than 
those of the Cu-Mn-Al system (the Heusler alloys) which 
have a Curie point of about 360° C. and an enormous coercive 
force which in the most magnetic specimens is about 5000 
gauss. 2 magnetic compounds are found in the binary system 
Mn-Sn. The first, SnMny4, has a saturation intensity of about 
100 units and a Curie point at 150° C. The other is probably 
SnMne with a saturation of 470 units and a Curie point at 
about 0° C. Ha (2) 


_Britannia Metal. (Britannia Metall.) R. Tuews. Die Metall- 
ae Vol. 21, Mar. 14, 1931, pages 483-484; Mar. 21, 1931, page 


Seventy-seven complete analyses of Britannia Metals and 
pewters are presented and the physical properties of the 
most important Sb/Sn alloys are discussed and the influence 
exerted by Cu, Zn, Fe, Pb is considered. EF (2) 


Gun Metal. (Geschiitzbronze.) E. R. Tuews. Die Metallbérse, 
Baan gat Mar. 21, 1931, pages 531-532; Mar. 28, 1931, pages 


Chemical composition and physical properties are compiled 
in 10 tables. EF (2) 


Tempered Wires, Strength Varies with Size. R. C. Jorpan. 
(Wickwire Spencer Steel Corp.) Metal Progress, Vol. 21, Jan. 
1932, pages 62-65. 

The tensile strength of oil tempered spring wire of the 
Same composition is found to vary according to T = 138,- 
Nels vd — 1600/4 where d is diameters between 0.030 in. and 
ewes in. Within the practical range of hardness and ductility 

© ratio of the limit of proportionality to the ultimate 
7onsth and ratio of the true elastic limit range between 
> and 80% of the ultimate tensile strength. The torsional 
aeaking stress and the torsional elastic limit are propor- 

onal to the ultimate strength in tension. WLC (2) 








Brass, Bronze and Copper Alleys. W. R. Hissarp. Paper pre- 
pared for the Conference on Metals and Alloys. Case School of 
Applied Science, Cleveland, Nov. 1931, 7 pages. Mimeo- 
graphed. 

A detailed description is given of ali the copper products 
of the American Brass Company, their composition, treat- 


ment, and practical uses. Ha (2) 

Magnesium Alloys. L. B. Grant. Conference on Metals & Alloys, 
Case School of Applied Science, Cleveland, Ohio. Paper No. 5, 
Nov. 1931. Mimeographed. 2 pages. 

Brief general statement as to properties and uses. The low 
cost per unit volume at present prices is stressed. Castings 
with 8% Al, 0.4% Mn may be heat-treated to 38,000 Ilbs./in.2, 
8% elongation. Wrought alloys with comparable properties 
are similar, but contain less Al. These have 2/3 the strength 
of mild steel with 4% the weight. HWG + Ha (2) 

Centrifugally Cast Monel Metal. |. E. Hurst. Metal Industry, 
London, Vol. 39, Aug. 21, 1931, pages 171-172. 

The properties of Monel metal and of silicon Monel metal 
are given. PRE (2) 

Heat-treating and Forging Some Light Alloys. W. C. 
Devereux (High Duty Alloys, Ltd.). Metallurgia, Vol. 5, Dec. 
1931, pages 45-50. 

Discusses properties, working and heat treatment of sev- 
eral Al alloys, including Duralumin, “Y” alloy and alloys 
developed by the Rolls Royce Co. Gives photographs and 
micrographs of satisfactory and unsatisfactory forgings. 
The desirability of carefully controlled heat, treatment is 
emphasized. JLG (2) 

Ferro-magnetic Platinum-Chromium and _  Iridium-Chro- 
mium Alloys. (Ueber ferro-magnetische Platin-Chrom and 
Iridium-Chrom Legierungen.) E. Friepericu. Zeitschrift fiir tech- 
nische Physik, Vol. 13, Jan. 1932, page 59. 

Pt-Cr alloys with 2, 5, 10 and 15% Cr were made by sinter- 
ing powder of Pt and Cr. All these alloys proved to be ferro- 
magnetic, the 10% Cr alloy showing the strongest ferro- 
magnetism. In determining the ferromagnetic properties of 
a 10.1% Cr allov the intensity of magnetization was found 
to be about 15 times smaller than that of Fe, the coercive 
force amounted to about 65 Grsted which about corresponds 
to that of tungsten magnet steel. An Ir-Cr alloy with 10% Cr 
is also ferromagnetic. The detailed results of the investiga- 
tions on the above alioys are to be given in a later paper. 


GN (2) 
Effect of Casting Temperature and Additions of Iron on 
Bearing Bronze. C. E. EcGcenscuwitier. Technical News Bulletin 


Bureau of Standards, Jan. 1932, page 6; Bureau of Standards Journal 
of Research, Vol. 8, Jan. 1932, pages 67-77. 

A study has been recently made at the Bureau of Stand- 
ards on the effect of casting temperature and additions of 
Fe on the properties of bearing bronze material consisting 
of 80% Cu, 10% Sn and 10% Pb. In addition to determina- 
tions of hardness and microstructure of this leaded bronze, 
several test methods were employed which simulated cer- 
tain phases of actual service conditions. These tests included 
deformation under pounding and resistance to wear, both 
dry and in the presence of a coolant. As bearings are usually 
above room temperature while in operation, a considerable 
number of the tests were made at elevated temperatures. 
In the study of 80-10-10 bronze, cast at temperatures vary- 
ing from 1850° to 2120° F. it was found that as the casting 
temperature, the grain size, and the resistance to wear were 
increased the hardness decreased slightly, and a slight tend- 
ency was noted for more even Pb distribution. Casting the 
bronze at about 2000° F. caused a decrease in the resistance 
to impact or lowered the toughness, as shown by the notch 
test. The deformation under pounding was a minimum in 
specimens cast between 1900° and 2000° F. Although Fe is 
not usually added intentionally to leaded bronzes, small 
amounts are often accumulated during the process of manu- 
facture through the use of scrapped bearings, iron strip- 
ping rods, and so on. While the Fe content is quite small 
in most cases, the effect of this element is generally con- 
sidered harmful. In the reported investigation the Fe con- 
tent, which varied from 0-1% was studied. In general, it 
was found that additions over 0.3% Fe were detrimental to 
the bronze investigated. Small additions of Fe up to 0.5% 
decreased the resistance to wear and increased the hardness. 
When the Fe content exceeded 0.3% segregation of the Pb 
particles occurred, the grain size was reduced, and a de- 
crease was noted in the notch toughness. Additions of Fe 
up to 1% increased the resistance to pounding. WAT (2) 

New Aluminum-Tungsten Alloy in Germany. Iron Age, Vol. 
127, Jan. 8, 1931, page 218. 

A new alloy of Al in which W is used is being produced 
commercially in Germany under the trade name of “Benit.” 
The alloy consists of 96.91% Al, 2% Cu, 0.45% Mn and 0.27% 
W. It is claimed by the maker to be easily welded, forged 
and drawn and has high tensile strength and hardness. (2) 

Antifriction Alloys (Alliages antifriction graphites, leurs 
applications au matérial roulant des Compagnies de Chemins 
de fer). Aciers Spéciaux, Metaux et Alliages, Vol. 6, Apr. 1931, 
pages 209-211. 

The characteristics of Pb base and Sn base antifriction 
alloys are compared with those of the graphitometal 
“France.” Graphitometal “France,” for which no chemical 
composition is given, performs betters than other alloys. 

GTM (2) 

Cemented Tantalum Carbide. Floyp C. Kettey (General Elec- 
tric Co.). American Society for Steel Treating, Preprint No. 14, 1931, 
9 pages. 

Paper read and discussed before the Boston Convention ef 
the Society in Sept. 1931. The author describes the prepara- 
tion of tantalum carbide and various binders used in form- 
ing tools of this material. Comparative tests of tool per- 
formance of tungsten and tantalum carbides are given. 

WLC (2) 

M.V. “C” Aluminium Silicon Alloy. L. E. Benson. Metallurgia, 
Vol. 5, Jan. 1932, pages 93-94. 

The alloy is modified by a new process developed by the 
Metropolitan-Vickers Electrical Co. The alloy as cast has 
a tensile strength of about 10 tons/in.2 and an elongation of 
10%. The properties do not vary with the size of the cast- 
ing, and the castings are free from pin holes. It also has a 
good resistance to corrosion. JLG (2) 
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High-Speed Steels (Die Schnelldrehstihle). WiLHEeLM OrrTeL 
& ArTHuR Grutzner. Verlag Stahleisen m.b.H., Dtisseldorf, 1931. 
Cloth, 6 x 7% inches, 223 pages. Price 12 RM. 

All phases relating to the production and utilization of 
high-speed steel are discussed within the brief compass of 
this book. The arrangement of the subject matter and the 
relative space devoted to each phase of the subject could 
hardly be improved. The book was written primarily to 
present critically the studies and developments of high- 
speed steels made within the past few years, but important 
older work is also discussed. A gratifying feature of this 
book is the clear discussion of studies described in English. 
Much of the authors’ work is of course included, but not to 
the exclusion of important work by other investigators. 

The book begins with a short history of the development 
of high-speed steel, which is followed by a discussion of the 
various elements used in such steels, including their occur- 
rence in nature and their binary alloys with iron. The pro- 
duction of high-speed steel is then described and the causes 
of several defects common to improperly made steel are dis- 
cussed, The heat treatment of the steel is then considered 
in some detail. The sections of the book which are prob- 
ably the most valuable, then follow; they deal with physical 
properties and cutting life of high-speed steels. The subject 
matter of these 2 sections is particularly well presented, 
and warrants study by anyone interested in the metallurgy 
of high-speed steels. 

The next section discusses the cast high-speed steels and 
the data given there simply serves to point out that such 
steels are inferior to wrought steels, which is attributed 
to the inability to produce the desired carbide distribution 
in the cast material. The next section briefly considers alloys 
of the Stellite type and tungsten carbide cutting tools. 

The final section of the book proper lists the patents for 
high-speed steels issued by 6 countries. The analyses covered 
by these patents are also given. An amusing figure in 
this section is one in which the number of patents granted 
on high-speed steel per year is plotted against the year— 
the curve has a pronounced peak during the war years. 20 
patents being granted in one year. References are also given 
to patents on alloys of the Stellite type and tungsten car- 
bide materials. 

One of the most interesting parts of the book is the por- 
tion of the appendix in which the effects of various alloying 
elements on the cutting life of high-speed steels as deter- 
mined by various investigators are tabulated. 

J. L. Gregg (3)-B- 


The Use of Cast Iron in the Non-Ferrous Industry. A. L. 
Norsury. Foundry Trade Journal, Vol. 45, Dec. 24, 1931, pages 
388-390; Metal Industry, London, Vol. 39, Dec. 18, 1931, pages 
587-590. 

A paper dealing largely with effects of chemical composi- 
tion and microstructure on the mechanical properties of cast 
iron and on the relationship between composition and 
growth in cast iron. Special reference is made to “Silal” and 
to the use of this material in the manufacture of various 
heat-resisting parts. The article is accompanied by 13 dia- 
grams and 1 table. PRK+OWE (3) 


The Relation between Different Hardness Numbers of Cast 
Iron and Chill Castings. (Die Beziehung zwischen verschied- 
enen Hiirteziffern bel Gusseisen und Hartguss.) A. WALLICHS 
& H. Scwatisrocu. Maschinenbau, Vol. 10, Jan. 1, 1931, pages 
18-20, 

The relationship between Rockwell hardness, Brinell hard- 
ness, Shore hardness, Duroscope hardness, drop hardness, 
Herbert pendulum hardness is given diagrammatically for 
cast iron and hard castings. MAB (3) 


Recent Developments in Cast Iron. J. G. Pearce. Metallurgia, 
Vol. 5, Jan. 1932, pages 81-82 and 92. 

The developments of austenitic irons and heat-resistant 
irons are stressed. JLG (3) 


Anti-Slipping Steel (Griffiger Stahl). P. Wressner. Dinglers 
Polytechnisches Journal, Vol. 346, Nov. 1931, pages 182-183. 
The difficulties experienced with rolls employed in refrac- 
tory industry are pointed out. The frequent failures precip- 
itated the development of a special steel known as “Kara- 
mitstahl,” the analysis of which compares as follows with 
the cast steel formerly used: 
Karamitstahl 
0.5-0.7%C 
0.7 - 0.8% Si 
1.2 - 1.6% Mn 


Traditional cast steel 


3% C 
0.15 - 0.18% Si 
0.6% Mn 
EF (3) 


The Properties of Pig Irons from Various Sources. (Roh- 
eisensorten verschiedener Herkunft.) A. WAGNER. Giesserei-Zeit- 
ung, Vol. 27, Aug. 1930, pages 403-412. 

Chemical analysis is not an exclusive criterion of the 
value of pig Fe, as many varieties of the same composition 
exhibit different properties. The behavior of 17 types of pig 
Fe, such as English hematite, foundry and Swedish charcoal 
Fe, was investigated by melting and remelting several times 
in crucibles, under as constant melting conditions as possible, 
and examining specimens for tensile and bending strength, 
hardness and microstructure. The first melting resulted in 
materials of low tensile strength, 8.5-12 kge., and low bend- 
ing strength, 18-19 kg. Repeated remelting improved the 
physical properties: after the 4th melting the tensile 
strength increased 100% without any appreciable change in 
composition. Numerous photomicrographs are reproduced. (3) 


Values of Hardness of Castings with Different Wall Thick- 
ness. (Hartewerte von Gussstiicken mit verschiedener Wand- 
stiirke.) H. Untuirzscu. Giesserei mit Giesserei-Zeitung, Vol. 18, 
Nov. 27, 1931, pages 892-894. 

Recent investigations have shown that, especially for ma- 
chine tools, the specification of a Brinell hardness of 200 is 
of no value whatever if no other values of strength are 
specified at the same time. An attempt is made to develop 
hardness diagrams which take into account the contenis of 
Si and C and the dimensions of the castings. Ha (3) 
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Eutectic Cast Iron. F. K. Neatu. Bulletin British Cast Iron Re. 
search Association, Vol. 3, Oct. 1931, pages 38-41. 

Based upon the argument of Osann that Fe which casts 
well and gives no difficulties with shrinkage and unsound- 
ness and in the cold state represents a close-grained pearl. 
itic structure, must be eutectic in composition, the relation.- 
ship between C and Si has been investigated and it was 
found that a variation of 0.1% C must be compensated by 
a variation of 0.2% Si in the opposite direction. The thick- 
ness of a casting therefore gives definite indication what 
the contents of Si and C must be. Several such examples for 
finding the eutectic composition are given. See also “Iron 
Castings with Eutectic Structure,” Metals & Alloys, Vol. 3, 
Feb. 1932, page MA 31. Ha (3) 

Hard Manganese Steel. The Present Status of its Produc- 
tion (Mangan-Hartstahl. Ueber den heutigen Stand seiner 
Herstellung.) K. K. von SCHEELE. Giesserei Zeitung, Vol. 27, Feb. 
15, 1930, pages 98-100. 

After a brféf reference to the method of manufacturing 
Mn steel, the author discusses the properties of the materia] 
and the difficuities of using it. He points out how little data 
is available. He doubts the comparability of published 
analyses. The Mn content drops considerably from the mo- 
ment when the bath is ready to the end of the casting oper- 
ation and, in addition, the C content rises during the re- 
heating of the steel. (3) 

Experiments to Elucidate the Question of Danger by Pres- 
sure in Cast-Iron. (Versuche zur Klirung der Frage der 
Druckgefahr von Gusseisen.) M. Ros & A. EICHINGER. Giesserei 
mit Giesserei-Zeitung, Vol. 18, Dec. 4, 1931, page 923. 

Tests were made to ascertain the behavior of cast-iron 
in the presence of 1, 2 and 3-axial tensional states. The 
structural texture determines the behavior. The results for 
tensile and pressure tests, tearing strength, kind of fracture, 
and the changes occurring in the structures at fracture are 
described and discussed in detail. Ha (3) 

Influence of Shaping and Heat Treatment on the Proper- 
ties of Steel. (Der Einfluss der Wiirmebehandlung auf die 
Eigenschaften des Stahles.) G. Sacus. Die Warme, Vol. 54, Nov. 
28, 1931, pages 888-889. 

A résumé of the latest investigations on the shaping and 
heat treatment of steel. The crystals in sheets are usually 
arranged in a regular manner which results in different 
properties along different directions. The aging phenomenon 
is probably intimately connected with the precipitation 
hardness. Residual stresses remain after hot and cold work- 
ing. Internal stresses can be revealed by X-ray examina- 
tion. The y and q transformation can be suppressed by rapid 
cooling. The transformation into martensite takes place ib- 
ruptly. A tetragonal atomic arrangement occurs in marten- 
site which may be considered as a medium between the 
spatial structure of austenite and ferrite, respectively. The 
tetragonal crystals are arranged in a strictly regular orcer, 
i.e., in 24 different positions with reference to the austenite, 
thus forming the characteristic needle-like structure of mir- 
tensite. Nitrogen in steel acts very similarly to vpn :) 

The Heredity of Cast Iron (Beitrag zur Frage der Verer- 
bung von Gusseisen). H. Tuyssen & E. Burret. Giesserei mit ies. 
seres Zeitung, Vol. 18, Nov. 6, 1931, page 866. 

The view formerly held that the size of the grap/iite 
lamellae in the original pig iron influences, to a great °x- 
tent, the properties of the cast iron is again confirmed. V-ry 
large graphite lamellae result in scrap. Casts of second 
melts show a finer grain of the lamellae. Ha (3) 

Low Alloy Steel for Structures. Ricuarp Tutt. (Blectro- 
a Co.) Metal Progress, Vol. 21, Feb. 1932, pages 


The author describes the properties of “Cromansil,” a low 
alloy steel for structural purposes made to the following 
composition limits: Cr 0.4-0.6%, Mn 1.1-1.4%, Si 0.7-0.8%, and 
C 0.1-0.65%. With 0.26% C this alloy steel will show 96,000 
ultimate strength, 59,000 yield point with elongation of 28% 
in 2 in., and reduction of area 62%. This alloy welds readily. 
Normalizing subsequent to welding is unnecessary excey( in 
plates heavier than 1 in. with C in excess of 0.25%. Cronian- 
sil can be rolled, machined, drawn, pierced and worked «<en- 
erally in the same ways as C steel. WLC (3) 

Some Recent Developments in Automobile Cast Iron. 
T. R. Twiccer. Foundry Trade Journal, Vol. 45, Dec. 17, 1931, 
pages 375-378. 

An article, accompanied by 12 diagrams and 3 tables, in 
which attention is paid to the improvements which have 
been made in cast iron of recent years, and the methods 
whereby these improvements have been applied to centri- 
fugal castings. The results of heat-treating contrifugally 
cast iron containing 0.50% Ni and 0.20% Cr are dealt wit 
in cohsiderable detail. Some attention is devoted to austen- 
itic cast iron containing 14% Ni, 7% Cu, and 2.5% Cr. Situ- 
ations in which heat-treated iron has been used with satis- 
factory results are described. OWFE (3) 

On the Magnetostriction of Iron-Nickel Alloys. Y. MastvaMa. 
Kinzoku no eon, Dec. 1931, pages 649-660 (In Japanese); 
Science Reports Tohoku Imperial University, Vol. 20, Oct. 1931, 
pages 574-593 (In English). 

The magnetostriction of Fe-Ni alloys in different concen- 
trations was measured for (1) volume change, (2) longi- 
tudinal length change, and (3) transverse length change. In 
each case an anomalous change occurred in the region of 
20-35% Ni, corresponding to a mixture of q and y solid 
solutions. The transverse change of length is nearly the re- 
verse of the longitudinal change and the volume change is 
the differential effect of these two. The greatest volume 
change occurred at 30% Ni content and at the field intensity 
of 1050 gausses. TM+Ha (3) 


The Qualities of Cast-Iron for Guide Faces of Machine Tool 
Beds and Means for its Production. (Die Eigenschaften des 
Gusseisens guter Gleitbahnen von Werkzeugmaschinenbetten 
und We zu dessen Herstellung.) Rup. Marker. Giesserei mit 
Giesserei-Zeitung, Vol. 18, Nov. 27, 1931, pages 901-905. 

The usually required qualities of good slide faces are dis- 
cussed; the most pronounced characteristic is a pearlitic, 
eutectic cast iron poor in Si and C. Cast-iron cast in metal 
(chill) molds is not suitable. Ha (3) 
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CORROSION, EROSION, OXIDATION, PASSIVITY & 
PROTECTION OF METALS & ALLOYS (4) 


Corrosive Measures Adopted to Prevent Water Pipe Corro- 
sion. RosertT SPuRkR Weston. Water Works Engineering, Vol. 85, 
Feb. 10, 1932, pages 162. 

Excerpts from a paper read before the American Water 
Works Association. Conditions rapidly improved when a lime 
treatment plant was operated to remove COs and to raise the 
pH value to 8.0. CBJ (4) 


A Study of Abrasion. Se1zo Saito. Science Reports of the Tohoku 
Imperial University, Sendai, Japan, Vol. 20, Oct. 1931, pages 
560-569. 

The abrasion of steel due to the combined sliding and roll- 
ing action was measured in an Amsler universal wear testing 
machine. The method of tests is described, and it was found 
that for the same materials, a test piece rotating at a higher 
speed is less worn than one rotating at a lower speed if the 
contact be rolling with a slip between the contact surfaces. 
For 2 test pieces of different hardness, the abrasion is less if 
the harder sample rotates at higher speed than vice versa. 
If the powder produced by the abrasion is present between 
contact surfaces the abrasion sometimes increases as much 
as 100% of that where no such powder is present. The con- 
tact between rail and tire is considered in the light of the 
mechanism of abrasion as explained before, by assuming 


that the tire flange always slips on the rail. 15 references. 
Ha (4) 

The Galvanic Behavior of a Chromium-Nickel-Iron Alloy 
in Sulfite Liquors. W. ANnpres WesLey & F. L, Lague. Paper Trade 


urnal, Vol. 92, Apr. 2, 1931, pages 56-61. 

A Cr-Ni-Fe alloy can function as cathode in galvanic 
couples in neutral and in acid solutions without destruction 
of the surface film which renders it passive in these electro- 
lytes. Mechanical and other disturbances of the surfaces of 
this alloy rendered it active, at least temporarily, in which 
condition it behaved more nearly like Fe than like a noble 
metal. Fe coupled with Cr-Ni-Fe in NagSO, solution suffered 
just the same amount of galvanic corrosion as it did when 
coupled with Pt. In sulphite liquors, freshly surfaced Cr-Ni- 
Ie behaved erratically for a time, but always tended to be- 
come passive, to behave like a noble metal and to remain in 
that condition until its surface was again abraded. The be- 

vior of couples in which a valve bronze was connected 

th the alloy or with Pt indicated that the corrosion process 

s different in tower acid from that in reclaimed acid. The 
conditions were somewhat different from plant condi- 

is in that these solutions were saturated with SOeg at 50° 

i atmospheric pressure. In reclaimed acid the corrosion of 
ve bronze was accelerated to the same degree when it was 
pled with Cr-Ni-Fe as with Pt, indicating that the cor- 
rosion process involved to a predominating extent the reac- 
tion of some depolarizing agent active in this solution. In 
t er acid the corrosion of valve bronze was accelerated 
I th less by coupling it with Fe alloy than by coupling it 
1 Pt. A similar result was obtained in pure dilute HeSO,4 
ition. The discrepancy is thought to be the result of a 
rence between the H overvoltages of the 2 cathode sur- 
Ss. Ha (4) 
hemical Embrittlement of Bollers. W. W. Rosinson, Jr. 

ileum World, Vol. 28, Feb. 1931, pages 63-67, 89, 91-93. 

series of Southern California boiler-water concentrates 

subjected to analysis for total solids, NaOH, NaeCOs, 
SO4 and pH, for the purpose of bringing out any tendency 
he waters to cause embrittlement of boiler steel by the 
a yn of NaOH. Parr and Straub’s ratio, NaeSO, to total 
all.alinity as NagCOs, was found to be much below the limit 
of safe operation, By calculating the ratio (NagSO4+NaeCOsg)/ 
H, that is, by recognizing NazCOg as well as NagSO4, as 
an inhibitor of embrittlement by caustic results more in ac- 
( lance with the fact that there had been no boiler failures 


bot at 


with the water in use were obtained. When the concentra- 
tion of NaOH in a water builds up to a certain level, COg is 


reabsorbed and NaeCOsg is regenerated at the expense of 
NaOH. Hence it would be possible in some cases to control 
the ratio by allowing high total solids to accumulate in the 
W Tr. Ha (4) 

actors Affecting the Efficiency of Cadmium Plating as a 
Rust Preventive. S. Wernick. Industrial Chemist, Vol. 7, Sept. 
1931, pages 358-361. 

13 references. The function of zinc plating as a protective 
deposit on ferrous metal is to act as the anode of the zinc 
iron cell which automatically comes into action when the 
case metal is exposed. Doubt is expressed as to whether a 
cadmium deposit functions similarly as determinations of 
electrode potentials of cadmium and iron have variously 
reported anodic and cathodic relationships between these 2 
metals. The factors affecting the protection attained are: (1) 
The nature of the base metal. In general, rolled material is 
to be preferred to cast, and mild steel to carbon steel. (2) 
The composition of the solution, and conditions of deposi- 
tion. The cyanide solution is invariably used. (3) The weight 
of the deposit/unit area of surface. 600 mgms./dcem.,2 or a 
thickness of 0.0075 mm. is regarded as safe practice. The 
critical thickness, however, will vary with crystal size of 
the deposit. RAW (4) 


Accelerated Corrosion Test, of Sprayed Molten Metal Coat- 
ings Applied on Steel, in a S02-CO2-Air Atmosphere. L. Prsset. 
Proceedings American Society for Testing Materials. Vol. 31, Pt. 2, 
pages 294-303, 15 figures. 

A spray test of the “salt spray” type, but using water 
atomized by a SOe-COg-air mixture, instead of brine atom- 
ized by air, was applied to a large number of metal-sprayed 
metallic coatings on steel. Of 23 metals and combinations of 
metals spray coated upon steel, all but lead were shown to 
Bive very poor results in this corrosion test. For service of 
the types that might be represented by the corrosion test 
chosen, the life of a properly applied lead coating/0.008” 
thick is estimated at a minimum of 2 yrs. Cadmium was 
worse than zine. Steel grit blasting of steel before deposit- 
ing the sprayed metal coating is preferred to sand blasting. 
Many of the sprayed coatings showed poor adherence. 

HWG (4) 
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Destructive Action of HsP04 on Metallic Alloys. V. K. 
Persuxe, M. P. Kapostuin & E. V. Yusumanov. Journal Chemical In- 
dustry, Moscow, Vol. 7, May 1, 1930, pages 875-877. 

Experiments are described on the resistance of alloy cast 
iron and Cu alloys containing Sn, Zn, Al, Pb, Sb and Ni to 
the action of 84.7% HgPO4 at temperatures from 20°-150° C. 
The results are given in 3 tables. Alloys containing 78% Cu 
are resistant; with 63-80% Cu, they are satisfactory; but with 
a Cu content lower than 63%, they are not resistant to 
HgPO,4. Alloys with the same Cu content and nearly equal 
percentages of Pb, Al and Sb show the same resistance. With 
the same Cu content, Ni instead of Zn and Pb. or Sn and Zn, 
Pb instead of Zn increases the resistance; Pb instead of Sn 
has no influence; Pb and Sb instead of Zn do not change the 
resistance of the alloy. Alloys with a high content of Pb and 
Zn are not resistant. Brass with a Cu content of 85-90% and 
Cu-Ni alloys with 80% Cu are recommended for apparatus 
coming in contact with concentrated HgPO, at we (4) 


The Attack of Alkaline Printing Dyes on Copper Rolls 
(Ueber das Angreifen der kupfernen Zeugdruckwalzen durch 
alkalische Drucksolen). K. Remtnxinc & G. Bernarpy (I. G. Far- 
pa Melliand Tezxtilberichte, Vol. 12, May 1931, page 

Experiments were carried out with the object of throwing 
light on the premature failure of copper rolls used in cloth 
printing. EF (4) 


Corrosion of Water Mains. H. R. Repinctron, J. L. W. Brrxin- 
sINE & F. N. Sperrer. Journal American Water Works Association, 
Vol. 23, Nov. 1931, pages 1649-1693. 

Pipe now represents from 8 to 9% of the total yearly iron 
and steel production, or about 11% of the finished products. 
Between 70 and 80 million tons of tubular products have 
been put into service in the last hundred years. About 75% 
of this amount has been made and installed in the last 20 
years, and about half of this total tonnage has been used 
for water, oil and gas lines. The improvement in the quality 
of piping material has been considerably advanced by rigid 
specifications, covering its physical and chemical properties, 
its fabrication, inspection, tests, joints, coatings, etc. The 
theory of corrosion, its causes and preventions, are reviewed. 
There seems to be no question among water works engineers 
as to the reliability of steel, when properly protected and 
laid in such circumstances as the local conditions require. 
Protective coatings are treated in some detail, both non- 
metallic and metallic. Data furnished by the Portland Ce- 
ment Association indicate that properly made concrete is a 
practical method of defeating corrosion of both large and 
small pipe under very severe soil conditions. They recom- 
mend a l-inch minimum reinforced coating made of one 
sand, 1% gravel and 8 cement; and the use of 2-inch by 
6-inch mesh No. 13 wire, the reinforcement being carefully 
placed in‘the center of the covering so that it will have at 
least one half-inch protective covering. Cement-lined and 
Talbot-lined pipe offer a practical means of preventing cor- 
rosion and loss of capacity due to internal incrustation or 
tuberculation. Talbot lining, an English development now 
available in this country, consists of a selected asphalt 
bitumen mixed with a chemically inert filler, and is applied 
to the inside of the pipe by the centrifugal process. The 
widespread adoption of industrial water softening by the 
Zeolite process has also completely changed the corrosion 
picture as regards life of pipe in the hard water districts. 
The manufacturers are making every effort to produce pipe 
material and protective coatings that will reduce the losses 
caused by the deteriorating effects produced by service con- 
ditions, but the great need is comparative data from many 
communities. WAT (4) 


Corrosion Protection of Water Constructions. (Korrosions- 
schutz bei Wasserbauten.) A. W. Rick. Korrosion und Metall- 
schutz, Vol. 7, Nov. 1931, page 278. 

The author outlines the salient features of sub-aqueous 
protection and reviews the non-metallic coatings for pre- 
serving the surface stability of structural work under the 
water level. The following groups are treated separately: 
(1) Oil containing hard resin coatings. (2) Artificial resin 
lacquers and cellulose lacquers. (3) Bituminous coatings. 

EF (4) 

Corrosion and Conservation of Underground Structures. 
P. J. Rrcnarps. Journal American Water Works Association, Vol. 23, 
Apr. 1931, pages 529-533. 

A general discussion of soil corrosion and protection. 

VVK (4) 


Complex Compounds of Tartaric Acid and Tri-Valent 
Metals (Komplexverbindungen der Weinsiiure mit drei- 
wertigen Metallen). E. E. Warx & J. W. Warx (University of 
Melbourne). Zeitschrift fiir physikalische Chemie, Abt. A, Vol. 157, 
Nov. 1931, pages 310-314. 

Among the tri-valent metals, Fe, Cr, and Sb are consid- 
ered. EF (4) 


Protection of Pipes in Water Works from Frost, Ice and 
Other Influences. (Rohrbeschidigungen bei Wasserversor- 
gungsaniagen durch Frost, Bergschiden und andere Ein- 
fitisse.) E. Wan. Das Gas- und Wasserfach, Vol. 74, Mar. 28, 1931, 
pages 289-293; Apr. 4, 1931, pages 311-318. 

Transmission pipes 1.5 m. underground, if not carefully 
installed, will cause trouble due to frost. Fractures caused 
by the cold can be avoided if the pipe lines are placed far 
enough below the surface. In two cases the depth to which 
the frost penetrated the ground was determined by tests and 
observations. In mining operations the question of the depth 
of the piping is important for the same reasons. Fractures 
in pipes caused by ice formation are characterized and clas- 
sified. Losses due to frost and similar influences are dis- 
cussed. Cases where tubes laid in clay or loam soil graph- 
itized were observed. MAB (4) 


Corrosion in Tanks and Tankers. Engineering, Vol. 131, May 
15, 1931, pages 643-644. 

Editorial commenting on paper read by J. Foster King 
and J. L. Adam before the North-East Coast Institution of 
Engineers and Shipbuilders. See also Metals & Alloys, Vol. 2. 
Sept. 1931, page 163. LFM (4) 
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Thin Films and Corrosion, Uticx R. Evans. Engineering, Vol. 
152, Sept. 18, 1931, page 291; Korrosion und Metalischutz, Vol. 7. 
Oct. 1931, page 249; Foundry Trade Journal, Vol..45, Sept. 17, 
1931, pages 173-174 and 184; Sept. 24, 1931, pages 197-198. 

Abstract of paper read before the Institute of Metals, 
Zurich, Switzerland, Sept. 1931. See Metals & Alloys, Vol. 3, 
Jan. 1932, page MA 4. LFM 4- OWE (4) 


Metallic Coatings as Protection Against Corrosion. (Die 
metallischen Ueberziige als Korrosionsschutz.) W. H. Crevz- 
FELvT. Paper before the First Corrosion Congress of the Verein deutscher 
Ingenieure, Verein deutscher Eisenhiittenleute, Deutsche Gesellschaft fiir 
Metallkunde, Verein deutscher Chemiker, Oct. 20, 1931, Berlin. 

5 methods of making metallic coatings are discussed: (1) 
rolling on or soldering on, (2) diffusion at high temperature, 
(3) dipping in the coating metal, (4) spraying on of the 
liquid coating metal, (5) electrolytic depositing. There fol- 
lows a discussion of coatings of Zn, Sn, Cd, Pb, Al, Cu, 
brass, bronze, Ni and Cr. GN (4) 


Peculiar Observations During the Solution of Steel in 
Acids. (Eigentiimliche Beobachtungen bei der Auflisung von 
Stahl in Siuren.) K. Darves, E. H. Scuutrz & R. Stenxnorr. Stahl 
und Eisen, Vol. 51, Nov. 12, 1931, pages 1397-1402; correction, 
Nov. 19, 1931, page 1441. 

After reviewing previous observations on the above prob- 
lem, the authors report the result of their own investigations 
which show that the time of solution of steel is rather in- 
dependent of the composition as far as C, Mn, S and P are 
concerned, with the exception of Cu. A special apparatus 
has been devised to facilitate the determination of the actual 
time of solution. This apparatus measures the developed gas 
volumes and makes it possible to accurately establish the 
effect of the previous treatment of the steels, such as de- 
formation, annealing and hardening, upon the time of solu- 
tion. Though many factors have their bearing upon the 
result of the individual determinations, it could be shown 
that the process according to which the steel had been made 
has a marked effect upon the time of solution. The results 
indicate that the time of solution of Thomas steel is shorter 
than that of open hearth steel. Whereas the time of solution 
of 25 samples of Thomas steel made by 4 different plants is 
practically alike, rather heavy fluctuations were found with 
25 samples of open hearth steel made by 4 different plants. 

GN (4) 

The Causes of Corrosion Phenomena Observed Occasion- 
ally on Stationary Oi! Tanks of Aluminum. (Ueber dic 
Ursachen der an Standilkesseln aus Aluminium gelegentlich 
aufgetretenen Korrosionserscheinungen.) G. Eckert. Aluminiuy 
Hauszeitschrift V. A. W. und Erftwerk, Vol. 3, Sept.-Nov. 193 
pages 351-354. 

Tests have shown that linseed oil, if overheated, can o 
casion corrosion of Al apparatus. A strict temperature su- 
pervision where linseed oil is boiled in Al vessels shou 
therefore be exercised. Ha (4) 


Fittings for Fermentation and Storage Vessels of Alumi 
num. (Armaturen an Aluminium-Gir -und Lagergefiisse: 
G. Ecxert. Aluminium, Hauszeitschrift V. A. W. und Erftwerk, V 
3, Sept.-Nov. 1931, pages 354-356. 

Examples of corrosion on beer tanks, caused by mercu: 
contact and other effects, are illustrated. A joint to the di 
charge pipe is recommended which eliminates the trouble 

Ha (!) 

The MBV-Process, an Effective Surface Protection f r 
Aluminum and its Alloys. (Das MBV-Verfahren, ein wiri- 
sames Oberfiliichenschutz-Verfahren fiir Aluminium wud 
dessen Legierungen.) Ecxerr. Aluminium Hauszeitschrift V. A. | 
und Erftwerk, Vol. 3, Sept.-Nov. 1931, pages 349-3651. 

By treating Al wares in an aqueous solution of 5% « 
cined soda and 1.5% sodium-chromate for 3 to 5 min. at 90°- 
100° C. a protective film has been formed which will stand 
bending and rolling to a certain extent. The layer resists 
beer, gin, sour milk, soap solutions and other liquids used in 
making artificial silk. Acids and alkalis destroy the layer 

Ha (4) 

Influence of the Shaping and Riveting of Structural Iron 
on Corrosion, (Einfluss der Formgebung und Nietung von 
Konstruktionseisen auf die Korrosion.) V. Durrex. Korrosion 
und Metallschutz, Vol. 7, Nov. 1931, pages 275-277. 

The paper presented before the Reichsausschuss fiir Metall- 
schutz, May 1931, reports on corrosion experiments in tap 
and sea water carried out with the object of studying the 
relation of the corrosion attack to the shape of the samples 
tested and to the influence of rivets respectively. The ex- 
perimental work is performed in the Duffek corrosion appa- 
ratus, which represents an accelerated corrosion testing 
method. (24 hours, 120 mm. constant Oe pressure). A more 
pronounced corrosion attack was noticed in the regions 
around the rivets. A protective effect of the rolling scale, 
which was not removed, could be established. One set of 
specimens was submitted to an annealing treatment. How- 
ever the resulting oxide scale did not display a marked cor- 
rosion protection as was distinctly the case with the scale 
produced by rolling. An increased corrosion attack was 
noticed when the corrosion products were not removed from 
the surface. In contrast with Evans’ theory the author 
found that horizontal planes with a surface directed down- 
wards hardly showed any corrosion attack, whereas the top 
surface of the horizontal areas were strongly corroded. The 
author connects this phenomenon with the corrosion prod- 
ucts which inhibit the depolarization of the hydrogen. The 
iron absorbs the hydrogen and assumes a less noble poten- 
tial which results in an accelerated solution of the metal. 
Based on his observations, the writer urges construction 
engineers to avoid horizontal areas and to provide for means 
for a flowing off of the corrosion products. EF (4) 


Corrosion of Gas Plant Equipment. B. G. Dick. Gas Age- 
Record, Vol. 66, Sept. 20, 1930, pages 433-436, 442; Western Gas, 
Vol. 7, Aug. 1931, pages 66-73. 

Part of Report of Committee on Corrosion of Gas Plant 
Equipment of the Pacific Coast Gas Association. Corrosion 
of metal roofs, gutters and downspouts, holder cups, oxide 
purifiers, smoke scrubbers, steel brick lined waste heat boiler 
flues, reciprocating pump valves and parts exposed to the 
atmosphere. VVK (4) 
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On the Ternary System lron-Nickel-Phosphorus (Ueber das 
terniire System Ejisen-Nickel-Phosphor). R. Vocer & H. Baur. 
Archiv fir Eisenhiittenwesen, Vol. 5, Nov. 1931, pages 269-278. 

Keport from the Metallographic Laboratory of the In- 
stitute of Physical-Chemistry at the University of Géttingen. 
10 references. The complete ternary diagram was established 
for the concentration range Fe-Ni-NigP-FegP, i.e., for the 
Fe-Ni alloys containing up to 15% P, by studying the cool- 
ing conditions of 8 concentration sections. In the field of 
the alloys containing a higher percentage of P, the features 
of the equilibria between the 4 phosphides FegP, NigP, Nis 
Pe and FeeP were determined. The results show that ternary 
phosphides do not exist within the concentration range 
examined. FegP and NigP form a complete range of solid 
solutions without miscibility gap. The Fe-rich members of 
these solid solutions correspond to the meteoric “Schrei- 
bersit.” In the concentration range FegP-NigP-Ni there ex- 
ists a 4-phase transitory equilibrium between melt, P and 
Ni bearing qa-and y-solid solutions and the solid solutions 
of NigP and FegP (Schreibersit). The equilibrium tempera- 
ture is 970° C. Between the above 3 crystal phases exists a 
ternary miscibility gap. The transformations of the ternary 
Fe-P-Ni solid solutions are of a very complicated nature, 
due to the following reasons: (1) The changes of solubility 
are of a peculiar nature because of the recurrence of the 
a-y-transformation in the system Fe-P; that means the 
alignment of the y-field in connection with the widening 
of the y-field in the system Fe-Ni, which occurrences totally 
correspond to the conditions in the system Fe-P-C. (2) The 
other reason is that the ternary miscibility gap narrows at 
lower temperatures as regards the a-y-solubility but widens 
as regards the solubility of “Schreibersit’; i.e., occurrences 
of crystallization and re-solutions of a various nature take 
place simultaneously. GN (5a) 


Further Studies on Chromium-Nickel-Iron and Related 
Alloys, V. S. Krivoznox, et al. Mining & Metallurgical Investigations 
Bulletin 103, 1931, 40 pages. 

The constitutional diagram of Cr-Ni-Fe was theoretically 
investigated with respect to factors influencing the exist- 
ence of metastable phases and the so-called decomposition 
or disintegration of these alloys. See Metals & Alloys, Vol. 2, 
Nov. 1931, page 251. Ha (5a) 


The Phase Diagram of the System Iron-Zirconium. (Das 
Zustandsschaubild Eisen-Zirkon.) Rupo_r Voce. & WIiLLI Tonn. 
Arch fur das kisenhiittenwesen, Vol. 5, Jan. 1932, pages 387-389. 

Complete phase diagram of the system Fe-Zr is given, as 
developed on basis of cooling curves and structure investi- 
gations. Fe and Zr form a compound FegZre, fusion point 
1640° C. §-iron dissolves 7% Zr in formation of mixed 
crystals. The §-y-transformation results in a so-called ‘“sec- 
ond fusion point.” Solubility of Zr in y-Fe at 1330° C. 
amounts to 0.7%, and in dissociation of y-mixed crystals at 
830° C. solubility in q-iron decreases to 0.3% Zr. §-Zr also 
forms mixed crystals with Fe, which upon solidification are 
saturated with 5% Fe. Due to the transformation of Zr, 
solubility at 1000° C. in q-Zr is increased to roughly 10% Fe. 
Pure electrolytic Fe, and Zr, obtained by decomposition of 
the iodide, were used. Zr contained only traces of Si, Hf and 
W. To make the low Zr alloys, the Zr was added in form of 
small pieces of sheet to molten Fe, while for the rich alloys 
small Fe and Zr rods were heated together. A vigorous re- 
action shown by a bright flaring up of the mixture took 
place between Fe and Zr far below fusion point of Fe. With 
alloys of more than 25% Zr, temperatures became so high 
that they could no longer be measured with a noble metal 
thermocouple (Pt = Pt-Rh). Samples were all melted under 
argon, due to energetic reaction with N, O, H, and CO at 
high temperatures. Fusion temperature of pure Zr assumed 
from Zwikker and De Boer’s work to be 1857° C. Structure 
diagrams of 3%, 10%, and 40% Zr-alloys are given. 

GN + DTR (5a) 

Transformation of White into Gray Tin (Ueber die Um- 
wandlung von weissem in graues Zinn). G. Tammann & K. L, 
Dreyer. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 199, 
July 8, 1931, pages 97-108. 

The speed of the transformation of white into gray Sn 
was determined by measuring the growth of the diameters 
of the “‘warts’’ formed when rolled strips of white Sn are 
inoculated with gray Sn in contact with (NH4)eSnCleg solu 
tion. The speed varies directly as the time, passes through 
a maximum at -30° C., diminishes with increase in grain 
size, and is slightly dependent on the orientation of the 
grain. Polishing with emery decreases the speed appreciably, 
though irregularly. Cold working increases the speed. Im- 
purities, especially Zn, Cd, Cu, Ag, Pb, Bi and Sb interfere 
with the change. Addition of 0.5% of Bi or Sb prevents the 
formation of gray Sn. Bi is more effective than Sb, for the 
Sb-Sn alloys tend to darken. When test pieces carrying 
warts of gray Sn are heated to 100° C. to restore the white 
form and then cooled to -10° C., the speed of the transforma- 
tion was increased, the increment diminishing with the time 
of heating. (5a) 


Theory of Arranged Solid Phases. Il. Diffusion Phenomena 
(Theorie der geordneten Mischphasen. II. Diffusionsvor- 
glinge). G. Wacner (University of Jena). Zeitschrift fiir physika- 
lische Chemie, Bodenstein Festband, 1931, pages 177-186. 

The second paper (see Metals & Alloys, Vol. 2, Nov. 1931, page 
250) treats the subject under the following headings: (1) 
statement of the problem; (2) deduction of formulae for the 
diffusion of components in arranged mixed phases, (a) gen- 
eral case, (b) the iron nitride type Fe4N; (3) the specific 
diffusion constant of the components in arranged mixed 
phases; (4) diffusion and ion mobility. 7 references. EF (5a) 


Carbon and Iron. (Kohlenstoff und Eisen.) Metallbérse, Vol. 
21, May 23, 1931, pages 963-964; May 30, 1931, pages 1011- 
1012; June 6, 1931, pages 1059-1060. 

A review of the phenomena in the C-Fe system and of 
the historical development of its diagram. WHB (5a) 
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Study of the Systems Cu-Be, Cu-Si, Ag-Si, Ag-Be, Au-Be, 
Au-Si, by Cementation (Quelques résultats obtenus par ia 
méthode de cémentatio sur les couples de métaux, Cu Gi, 
Cu Si, Ag Si, Ag Gl, Au Gl, Au Si). L. Losxiewicz, Congres Inter- 
national des Mines, de la Métallurgie et de la Géologie appliquée, Section 
de Métallurgie, 6th session, Liege, June 1930, pages 535-545. 11 
references. 

By heating the various metal pairs in contact and study 
of metallography and scratch hardness of the diffusion zones, 
an attempt was made to verify the correctness of the various 
equilibrium diagrams that have been suggested for these 
pairs. The hitherto unexplored Au-Be diagram appears to be 
of the same type as that for Au-Si. Neither of these dia- 
grams may be as simple as that for Au-Si has been supposed 
to be. The work was only preliminary. Brief comment is 
made on attempts to get alloying by cementation with other 
metal pairs. B and Ag apparently alloy. HWG (5a) 


Preliminary Report on the Structure of Quenched Steel, 
G. Kurpumorr & 1. Evensen. Journal of Physical Chemistry, Russia, 
Vol. 1, Issue 1, 1930; Transactions State Physical-Technical Labora. 
tory No. 14, U.S.S.R. 

All the data available at the present time led the authors 
to believe that martensite is a metastable solid solution of 
earbou in q iron. The following main structures of steel 
quenched with different cooling velocities and possessing a 
great hardness may be expected. (1) Tetragonal lattice hay- 
ing a definite axial ratio for a given carbon content. (2) Not 
uniform cetragonal lattice, (3) Cubic lattice. In order to 
check this supposition the following experiments were car- 
ried out by the authors. Specimens 60x86 mm.3 were 
quenched in water. One end only was immersed in the water, 
the other part of the specimen remaining in the air. The 
steel investigated contained 1.04% C. The surface layer 1.5-2 
mm. thick of the quenched specimen was removed. The speci- 
mens were etched in 2% alcoholic nitric acid. The macro- 
structure revealed 3 zones which were attacked differently 
by the etching reagent. The first zone was that portion of 
the specimen which was immersed in the water and also that 
part which was located slightly above the water line. It wag 
etched slowly and uniformly. The second zone, next to the 
first, was etched more readily and not uniformly. The third 
zone was etched most rapidly. Microscopic examination re- 
vealed that the first and second zones possessed a character- 
istic needle-like martensitic structure. At the upper part 
of the second zone the dark troostitic structure was also 
observed; the amount of troostite is increased with the ap- 
proach toward the third zone, the structure of which was 
entirely troostitic. The X-ray examination showed that there 
were austenitic lines in the first zone and that lattice was 
tetragonal. The austenitic lines were observed in the first 
and second zones. It was also observed that these lines were 
shifted in different directions with respect to the q iron lines. 
This shift gradually decreased with the approach toward the 
third zone. At the end of the second zone, the sharp gq iron 


lines began to appear. These lines were superimposed upon 
the wide martensitic lines. There was a mixture of the cubic 
martensite, austenite and troostite. In the third zone there 
were observed only the sharp lines of q iron and the lines 


of FesC. There was a very small change of the Herbert hard- 
ness in the first and second zones. A pronounced change in 
hardness was observed at the end of the second zone and 
this change was smaller in the third zone. For different 
quenching conditions, different crystal structures of marten- 
site may be obtained. Martensite possessing the characteris- 


tic needle-like structure and great hardness is obtained 
when the rate of quenching is such that Ar” point is present. 
A tetragonal structure is obtained when quenching is ry 
drastic. Therefore this structure may be regarded as the 
first step of disintegration of austenite when disintegration 
begins at Ar” point. It may be stated at the present time 
that the tetragonal structure represents the solid solution 


in which the iron atoms are arranged in the body centered 
and greatly distorted tetragonal lattice, the carbon atoms 
being arranged between the iron atoms, The disintegration 
of the tetragonal structure we may consider as the second 
step of disintegration of austenite. The transformation of 


tetragonal lattice to cubic is accomplished by means of a 
gradual decrease of axial ratios. The authors’ observations 
seem to show that martensite possessing the cubic lattice, 


the parameter of which is different from that of q iron can- 
not be obtained and they believe that in cases when such 
phenomenon was discovered the lattice really was ununi- 
form tetragonal but not cubic. AIK (5a) 


The System Silver-Copper-Manganese (Das System Silber- 
Kupfer-Mangan). M. Keinert. Zeitschrift fiir physikalische Chemie, 
Abt. A, Vol. 156, No. 4, Oct. 1931, pages 291-303. 

This ternary system has been investigated carefully. It 
was found that, in the liquid state, segregation does not 
occur in alloys with less than 30% Mn. All alloys with more 
than 80% Ag show primary Cu and Mn containing Ag crys- 
tals in an eutectic of these crystals with Cu-Mn solid solu- 
tions. The saturation limit passes from a content of 9% Cu 
to a content of 20% Mn. The hardness and other mechanical 
properties of the alloy in the range of the saturation con- 
tent of the Ag crystals can be influenced to a great extent by 
heat treatment so that a refining process is possible. Ha (5a) 


Constitution and Formation of the Phosphide Eutectic in 
Cast Iron (Die Konstitution und Bildung des Phosphideutek- 
tieums im Gusseisen). M. Kvenxete. Giesserei mit Giesserei-Zeit- 
ung, Vol. 18, Jan. 23, 1931, pes. 73-78; Jan. 30, 1931, pes. 94-98. 

A new etching method which distinguishes between ce- 
mentite and phosphide better than picric acid is described. 
See Metals & Alloys, Vol. 1, Dec. 1930, page 906. Ha (5a) 

The Constitution of the Alloys of Copper, Zine and Tin. 
Metallurgist, Oct. 1931, pages 154-156. 

An extended abstract of a paper by O. Bauer & M. Hansen 
in Zeitschrift fiir Metallkunde, Vol. 22, Dec. 1930, pages 405-411. 
These authors, taking the work of Hudson and Jones on 47 
alloys (Journal Institute of Metals, Vol. 14, 1915, page 98) as 4 
basis, investigated 31 additional alloys. The system was in- 
vestigated by means of thermal analysis and the study of 
the micro-structure of annealed and quenched specimens. See 
Metals & Alloys, Vol. 2, Nov. 1931, page 250. VVK (5a) 
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Structure & X-Ray Analysis (5b) 


The Development of Coarse-Structure SNxamination of 
Metallic Materials by X-Rays (Die Entwicklung der 
Roentgen-Grobstrukturuntersuchungen metallischer Werk- 
stoffe). Part I. H. Rernincer. Giesserei mit Giesserei Zeitung, Vol. 
18, Aug. 28, 1931, pages 681-685. 

The development and application of practical X-ray ex- 
amination of the coarse structure of metals as existing to- 
day in different countries is described and discussed ex- 
haustively. A comparison of the most important industrial 
countries shows a pronounced advance for America in the 
practical utilization while, with respect to apparatus and 
testing technique and the multiplicity of research, hardly 
a difference between the different countries could be ob- 
served. In this first installment, the development of Ger- 
many is treated in detail. 35 references. Ha (5b) 

High Chromium Steels, Carbides and Inclusions. A. WeEsrt- 
cren (Stockholm, Sweden). Metal Progress, Vol. 20, Nov. 1931, 
pages 57-61. 

The author discusses X-ray and metallographic studies 
of Fe-Cr-C system which show 4 carbide constituents; ce- 
mentite in which a number of the iron atoms are replaced 
by chromium atoms, the face centered cubic carbide Cr4C, 
the trigonal Cr7Cs, and the orthorhombic CrgCz2; in each of 
these, Cr atoms may be replaced by iron atoms. The peri- 
tectic nature of these alloys is discussed. The existence of 
, eutectic of the cubic carbide and Cr is shown. The identity 
of the small and large carbide aggregates in ball bearing 
steel is shown. The utility of the X-ray method in the 
study of phase identification together with the microscope is 
discussed, WLC (5b) 

Utilization of Resonance Forces for Caiculating Molecular 
Spacings (Abschiitzung von Molekitilgitterabstinden aus Re- 
sonanzkriiften). E. Cremer & M Porany: (Kaiser Wilhelm In- 
stitut fir Chemie, Berlin-Dahlem). Zeitschrift fiir physikalische 
Chemie, Abt. B, Vol. 14, Nov. 1931, pages 435-442. 

The resonance forces are derived from optical data and 
the distances of some planes of elementary molecular space 
jiattices are calculated. EF (5b) 


X-Rays in a Boiler Shop. Cuas. O. Hers. Machinery, Vol. 37, 
n, 1931, pages 334-337. 
An installation for routine inspection by a non-destructive 
ethod of fusion welds in high-pressure boilers and tanks 
lescribed. Ha (5b) 
X-Ray Investigation of the System Sulphur-Selenium. II. 
he Space-Lattice of the Monoclinic Selenium. I. Modification 
(:tiéntgwenographische Untersuchungen im System Schwefel- 
selen. IL Raumgitter des monoklinen Selens. I. Modifikation). 
{aLLA, F. X. Boscu & E. Ment. (Technische Hochschule Wien). 
tschrift fiir physikalische Chemie, Sect. B, Vol. 11, Feb. 1931, 
es 455-4638. 
rystals of monoclinic Se, first modification, according to 
( th, were investigated by X-ray methods, the results of 
‘*h are in agreement with previous publications concern- 
ill properties except color. The simplest elementary body 
ides 32 Se-atoms and has the following constants: a’ — 
) A.U., b’ = 8.98 A.U., c’ = 8.977 A.U., b = 90° 67’. Aiming 
he simplest arrangement, a molecular space lattice is 
n; the crystal molecule consists of 8 atoms. There seems 
e a quadruple arrangement forming a bi-molecular race- 
.. See Metals & Alloys, Vol. 2, Oct. 1931, page 211. EF (5b) 
\dvances of Transportable X-Ray Testing Equipment. 
(\) citerentwicklung Fahrbarer Rintgenpriifanlagen.) A. Herr. 
j Varme, Vol. 54, Apr. 25, 1931, page 332. 
The difficulties involved in the utilization of X-ray testing 
equipment mounted on a truck are critically discussed and 
recent developments of the German State Railroad and 
German Navy are considered. The trend is mainly char- 
erized by the possibility of easily taking to pieces the 
whole installation. The 2 illustrations included in the article 
refer to (a) the transportable “Material Isolux Réntgenan- 
I 


age,” System Seifert, type vertical arrangement, 180 kv./20 
n Amps pulsating DC tension and (b) to the horizontal de- 
sign of the same company, the data of which are as follows: 
200 kKv./15 m Amps pulsating DC voltage. EF (5b) 

The Intensity of Quartet Lines in the Are Spectrum of 
Copper. C. W. ALLEN. Physical Review, Vol. 39, Jan. 1, 1932, pages 
04-63. 

Intensity measurements in the are spectrum of copper 
have been made for the quartets a#D1 — c4D, atF — c4D, 
and atP — ec4#D, by using an electric arc at atmospheric 
pressure, and currents ranging from 1 to 19 amperes. It 
has been shown that the lines of these quartets may be 
divided into 2 groups, (1) those with initial terms c*#Dj,4 
(sharp lines) and (2) those with initial terms c4#De,3 (broad 
lines), such that within each group the intensity relation 
of the lines remains practically constant for all current 
strengths. In comparison with group (1), however, the lines 
of group (2) increase their intensity rapidly with current 
strength up to about 12 amperes, beyond which they re- 
main constant. The intensities approach nearer to the sum 
rule predictions for currents over 12 amperes, but even then 
there are some deviations. Nevertheless the similarity be- 
tween the observed and calculated values supports the ac- 
curacy of the line classifications. WAT (5b) 


Broad Lines in the Are Spectrum of Copper. C. W. ALLEN. 
Physical Review, Vol. 39, Jan. 1, 1932, pages 42-54. 

Attention is called to the anomalous broadening behavior 
of certain lines in the copper arc spectrum. Breadths of 
several lines have been measured with copper arc spectra 
and pressures up to 80 atmospheres. The following are the 
most essential conclusions: (1) broad lines with the same 
Initial term have the same breadth; (2) all lines show a 
linear increase in breadth with increasing pressure; (3) lines 
arising from c4#De,3 terms have a considerable breadth at 
zero pressure. The discussion touches on the nature and 
cause of the breadth of some of the copper lines; it is con- 
cluded that the breadth is an inner property of the copper 
fom, that is, not due to external disturbances. The effec- 
tive diameter of the copper atom would need to be increased 
ponsiderably by excitation if the pressure broadening is to 
© accounted for by the Lorentz collision effect. WAT (5b) 








General Electric X-Ray equipment specially designed for in- 
spection of longitudinal and circumferential fusion welds and 


installed at Jersey City Plant of The M. W. Kellogg Co. 


M.W. Kelloge Co. plant 


G-E equipped for X-Ray 
inspection of fusion welds 


HIS General Electric x-ray equipment, operating 

at 300,000 volts and recently installed at the 
Jersey City, N. J. plant of The M. W. Kellogg Co., 
for non-destructive examination of fusion welds in 
pressure vessels, is one of the largest and most power- 
ful x-ray generators in industrial use at the present 
time. Through a unique system of mounting and con- 
trols it is easily adjusted laterally, longitudinally and 
vertically for the radiography of tubes of any length 
and from three to fifteen feet in diameter. 

X-ray equipment is rapidly taking a prominent posi- 
tion in the production line as an inspection tool of 
great accuracy, with a wide range of usefulness. Our 
Industrial X-Ray Department is continually devising and 
installing specialized apparatus for the examination of 
welds, castings, rolled and drawn materials, hidden 
assemblies—in fact, for every manufacturing process 
where hidden defects present a problem. New and 
improved equipment for crystal analysis by means o' 
diffraction patterns has also been made available to the 
metallurgist. 

Let us keep you abreast of the latest developments 
in this field. Literature describing and illustrating the 
many industrial applications of the x-ray will be sent 
on request. Address Industrial Department. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 Jackson Boulevard Chicago, Illinois 
Join us in the General Electric program broadcast every 


Sunday afternoon over a nationwide N. B. C. network. 
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Defects in Riveted Joints of Boiler Drums and their Loca- 
tion by Means of X-Rays. (Schiden an Nietverbindungen von 
Kesseltrommeln und ihre Feststellung mit Hilfe von Rint- 
gsenstrahlien.) C. F. Franzen, R. Bertuotp & W. Kors. Die Warme, 
Vol. 54, Nov. 14, 1931, pages 843-848. 

The defects occurring at the riveted joints of a water 
tube boiler are described. In addition to the conventional 
investigation methods, i.e. inspection of the rivet holes, pres- 
sure test according to Stehr, etc., the X-ray examination 
offers a safe method of revealing defects. The potentiality 
and the testing equipment employed are discussed. EF (5b) 


The Physics of Solids and Fluids. P. P. Ewatp, T. Péscut & 
L. Pranpt.. Translated by J. Doucatt & W. M. Deans. Blackie & 
Son, London, 1930. Cloth, 6x9% inches, 372 pages. Price $6.00. 

Translation of articles by the 3 authors which appeared 
in the 11th edition of Miiller-Pouillets Lehrbuch der Physik. 
The sections by Péschl (elasticity and strength of materials 
and friction of solid bodies, 76 pages), and by Prandtl 
(equilibrium and flow of liquids and gases, 203 pages) fol- 
low the usual lines of text books on mechanics and aero- 
dynamics. 

The section by Ewald (mechanical structure of solids from 
the atomic standpoint, 72 pages) is of the most interest to 
the metallurgist. It is an attempt to connect atomic prop- 
erties and the properties of matter in bulk. Atomic forces 
and lattice energy are studied in respect to thermal expan- 
sion, thermal and electrical conductivity, compressibility, 
etc., the mechanics of crystal surfaces are considered, and 
Smekal’s “weak places” in crystals are discussed. The evi- 
dence is so contradictory and ideas are so chaotic that even 
qualitative explanations can seldom be given. 

Ewald starts his discussion of single crystals by saying, 
“Of the play of forces which retain the atoms of a metal in 
their places in the lattice, we know next to nothing.” Slip, 
or gliding, in single crystals is discussed, and the conclu- 
sion drawn that “the technical problems of strength may 
gradually become accessible to the methods of theoretical 
physics.” 

The production of fibrous structure, or crystal orientation, 
upon working a polycrystalline material is discussed, along 
lines of Wever’s “pole-figures,” and the conclusion is that 
this is an extremely complicated process which has been 
much studied without anything more than qualitative rela- 
tions having been found. 

The question whether there is a finite elastic limit re- 
mains unanswered, 

Ewald says that if he were asked to give a perfectly hon- 
est reply to the question how far modern physics has gone 
in explanation of the actual mechanical behavior of solids, 
he would reply that the first steps have been taken along 
a new road that may lead further than the old ones, but 
that a general theory of state for metals is still a long way 
off though it is the only possible foundation for a theory 
of strength. Even the processes in single crystals are far 
from easy to understand, and the further step to polycrys- 
talline material will also be difficult. 

The impression one gets from Ewald’s frank discussion is 
that the theoretical physicist is still groping in a dense fog, 
and that he will continue for a long time to be baffled in his 
attempt to find the answers to the questions of metallurgy 
he is seeking to solve. H. W. Gillett (5b)-B- 


Preferred Orientation Produced by Cold Rolling in the 
Surface of Sheets of Aluminum, Copper and Silwer. C. B. Hot- 
LABAUGH & W. P. Davey. (Pennsylvania State College). Metals & 
OT hate Vol. 2, Oct. 1931, pages 246-250; Nov. 1931, pages 302- 
312. 

49 references. In cold working a metal, the crystals fail 
by shear along the crystallographic planes of the largest 
interplanar spacing. For face centered metals considered, 
this failure is along the (111) family of planes as confirmed 
experimentally on single crystals of Al. A sheet of metal 
is composed in the cast or annealed condition of many 
crystals of continuous orientation within themselves: the 
sheet itself represents many orientations. On cold working, 
the crystal fragments have a tendency to orient themselves 


in preferred orientations. Metals of the same lattice shearing 
along the same planes should assure the same preferred 
orientation if no other factor enters. The other factor of pos- 
sible influence is the atomic forces holding the metal in its 


lattice. The variety of chemical properties represented by 
face centered metals suggests that these forces may vary 
considerably. Recent work has shown that the assumption 
that metals of the same lattice assume the same preferred 
orientation is erroneous. This paper presents the results of 
a study of the orientation assumed by several face centered 
metals under the same condition of working. By use of 
the reflection type of defraction, only one surface is ex- 
amined, The data obtained shows not a single preferred 
position but a range which is not the same in each case. 
Ni and Cu show identical limits of range and mean position 
in their preferred orientation. Al and Ag show related 
orientations but widely different angular limits dependent, 
in the case of Al, on the number of passes through the rolls 
but independent of this variable in the case of Ag. The 
preferred positions of all are similar only in that one face 
diagonal of the cube is parallel to the direction of rolling 
and perpendicular to the rolling surface. The similarity is 
consistent with their identical face centered cubic arrange- 
ment and the differences and similarities in other respects 
are consistent with their chemical valence. Cu and Ni, of 
the same valence and atomic numbers 29 and 28, respectively, 
show marked similarity. Al, with a valence of 3 and atomic 
number of 13, is markedly different from Ag with a valence 
of 1 and atomic number of 47 and both are different from 
Cu and Ni. A comprehensive review is made of the litera- 
ture on the subject. The experimental technique of making 
the X-ray examination, the annealing and rolling treatment 
of the samples are described in detail. The difference in 
preferred orientation is discussed in the light of the chemi- 
eal properties of the individual metals. Al is shown to be 
very sensitive to rolling conditions while the other 5 metals 
are comparatively insensitive to increasing number of 
passes. WLC (5b) 
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Recent Progress in Testing of Materials by X-Rays with 
Special Regard to Completely Built-in Boilers and Apparatus 
(Die neueren Fortschritte in der Material-Rintgenunter- 
suchung unter besonderer Beriicksichtigung von fertig einge- 
bauten Kesseln und Apparaten). A. Herr. Schmelzschweissung, 
Vol. 10, Nov. 1931, pages 258-262. 

It is noted that, for very valuable objects, the X-ray in- 
vestigation should not be restricted to the finished product 
but should start during the early manufacturing process. 
This will often save very expensive repairs while the test- 
ing in earlier stages requires only a negligible outlay. The 
safety of operation, economy, reliability of X-ray testing as 
applied with modern apparatus is discussed and illustrated 
by many examples. 10 references. Ha (5b) 

X-Ray Analysis of the Copper-Silicon Alloys (Rintgen- 
analyse der Kupfer-Silizium Legierungen). Ss. ARRHENIvusS & A. 
Westcren (University of Stockholm.) Zeitschrift fir physikalische 
Chemie, Sect. B, Vol. 14, No. 1, 1931, pages 66-79. 

The constitutional binary diagram Cu-Si was re-estab- 
lished by means of an X-ray investigation (powder method, 
Fe-K radiation). One set of the alloys was quenched in 
water from a temperature just below the melting point, 
while a second set of samples was drawn at 550° C. The ex- 
periments disclosed the existence of 5 different intermediate 
phases, 2 of which (8 + §) are only stable at elevated tem- 
peratures; 2 of which (y + e) are only stable at ordinary 
temperature; while y forms on solidification and remains 
stable down to room temperature. The following statements 
on the various phases are given: (1) 8, hexagonal close- 
packed atomic arrangement, 14.5 atomic %-Si, ay = 2.588 


ag 
A.U., ag = 4.176 A.U., —— = 1.633. (2) y, same structure as 


ay 
B-Mn, 17 atomic % Si, parameter = 6.210 A.U., 20 atoms in 
the unit cell, formula Cu;Si. (3) § with 18 atomic % Si has 
probably the same structure as deformed y-brass (4) e with 
21 atomic % Si belongs to the body centered cubic atomi: 
arrangement; parameter = 9.694 A.U., number of atoms in 
the unit cell: 76; formula: CuyjsSig. (5) n contains 25 atomi: 
% Si, hexagonal arrangement similar to the cubic type of 
B brass. The space lattice dimensions are subject to onl; 
small changes due to varying concentrations within th 
ranges of homogeneity. The authors compare their consti- 
tutional diagram with the latest one proposed by C. & 


Smith (Transactions A.I.M.M.E., 1929, page 414). EF (5b) 
X-Ray Crystal Anatysis. Engineer, Vol. 152, Sept. 25, 1931, 
page 326. 


Editorial commenting on a publication of the Departme: 
of Scientific and Industrial Research by Sir William Brag 
Regrets that report does not deal sufficiently with problems 
of practical importance to the engineer. ; LFM (5b) 

X-Ray Application to Wire and Wire Products. N. P. Goss 
Wire & Wire Products, Vol. 6, June 1931, pages 217, 219. 

A brief treatise on the manner in which the metallurgi 
engineer may conclude from diffraction patterns made with 
X-rays on the presence of certain atomic structural arrang 
ments which indicate physical characteristics not suita 
for the purpose for which the material is intended. 

Ha + WHB ( 

Incoherent Scattering of X-radiation. (Uber die in! 
hiirente Streuung von Rintgenstrahlen.) W. HEISENBERG (| 
versity of Leipzig) Physikalische Zeitschrift, Vol. 32, Oct. 1, 1 
pages 737-740. 

The writer applies the methods of Thomas and Ferm ) 
derive an equation for the incoherent scattering of ag S. 

AY b) 

Incoherent Scattering of X-radiation. (Uber inkohiire te 
Streuung von Réntgenstrahlen.) L. Bewirtocua (University of 
Leipzig) Physikalische Zeitschrift, Vol. 32, Oct. 1, 1931, p s 
740-744. 

The article pertains to a discussion of Heisenberg’s e i 


tion for incoherent scattering of X-rays (see abstract ab: ) 
and arrives at the conclusion that the effect of incoherent 
seattering is only a small fraction of the total except at 
high angles and with light atoms. EF (5b) 

X-ray Examinations in Industrial Plants. (Réntgenun(cr- 
suchungen im Werkstittenbetrieb.) C. Kantner & A. Herr. 


Metallwirtschaft, Vol. 10, Sept. 11, 1931, pages 717-720. 
Contains 5 references. Examination of metals by penetra- 


tion with X-rays has become especially useful in the field 
of welding. The quality of welding has been considerably 
improved and confidence of engineers in the reliability of 


properly made welds has been increased. Recently X-ray 
examination of welds made on steel buildings and bridges 
has been carried out at the locations, instead of in the 
laboratory only, as formerly. In general visual examination 
is sufficient and photographs are necessary only in special 
cases. Methods of shielding certain surfaces with sheet Pb 
so that the images of several welds do not overlap are de- 
scribed. A telescopic device has been developed, by which 
hollow bodies and tubes can be examined indirectly, not 
in the line of the X-rays. The image can also be magnified 
in the same device. It was found that when welded test 
pieces which showed porous spots in the weld were broken 
in a tensile machine, the fracture started not in the porous 
spot but in the concentric layers around the porous spot. 
CEM (5b) 

The X-Ray Determination of Elastic Stresses in Bent 
Crystals. (Die réntgenographische Bestimmung elastischer 
Spannungen in gebogenen Kristallen.) S. Konoseyewsx & L. 
Mrrer. (Institute of Non-Ferrous Metals, X-ray Department, 
Moscow.) Zeitschrift fiir Kristallographie, Vol. 81, Jan. 1932, pages 
69-91. 

The principal results of the investigation are: (1) Laue 
patterns of bent rock salt and gypsum crystals show 4s5- 
terism due to the elastic deformation of the space lattice. 
(2) According to the Laue pattern a re-bending of the rock 
salt crystal in its original position also straightens the lat- 
tice. (3) In recrystallization the bent lattice lamellae dis- 
integrate to small fragments; the original lattice does not 
reappear upon re-bending. (4) A method is described to 
calculate the elastic stresses from the X-ray pattern. (5) BY 
designing and evaluating the stereographic projections the 
elastic stresses were determined to amount to about 83,900 
lbs./in.2 10 references. GN 
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PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


Some Tests on the Magnetic Secondary Effects (Einige 
Versuche tiber die magnetische Nachwirkung). H. KUHLEWEIN, 
Physikalische Zeitschrift, Vol. 32, June 15, 1931, pages 472-480. 

The occurrence of retardation disturbances was observed 
in some kind of relays incorporating highly permeable alloys. 
Two methods were developed for determining the time curve 
of magnetization. Experiments were carried out on pure 
permalioy (78.5% Ni, 21.5% Fe), in the annealed state and 
after slowly cooling (40% Ni, 60% Fe) in the same two 
states; Perminvar (35% Ni, 25% Fe, 30% Co) after slowly 
cooling and charcoal iron after the same treatment. Only 
Permalloy exhibited pronounced magnetic secondary effects 
in the tested frequency range. The rest of the paper relates 
to experiments with the Helmholtz pendulum on the slope of 
the time/induction curve with reference to Permalloy, Perm- 
alloy containing 1.5% Si, 40% Ni, 60% Fe and charcoal iron 
after various treatments. EF (6) 


Gain in Strength by Preliminary Stress (Materialverfesti- 
gung durch Vorspannung). E. Kressic. Glasers Annalen, Vol. 55, 
Nov. 1, 1931, pages 77-80; Nov. 15, 1931, pages 85-88. 

Formulae covering the stress of material are developed, 
based on the hypothesis of elongation, and used for evaluat- 
ing the strain hardening effect of preliminary stresses. 

EF (6) 

The Deformation of Metals under Prolonged Loading. 
D. Hanson & M. A. WHEELER. Engineering, Vol. 132, July 10, 1931, 
pages 56-58; July 24, 1931, pages 120-122. 

Condensed from paper read before the Institute of Metals, 
March 12, 1931. See Metals & Alloys, Vol. 2, Aug. 1931, page 
144 LFM (6) 

Magneto-elastic Phenomena in Relation to the Elastic 
Limit (1 fenomeni magneto-elastici in relazione al limite di 
elasticita). G. Guzzon1 & D. Faco1anit, La Metallurgia Jtanana, 
Vol. 23, Nov. 1931, pages 1029-1045. 

Magnetic tests were carried out on hard drawn and an- 
nealed wires of 0.09% and 0.85% C steel; on 0.09% C, 0.12% 


Ni; 0.36% C, 2.04% Ni; 0.24% C, 2.92% Ni; 0.16% C, 4.28% Ni 
and on Invar, A.M.F., and Permax alloys, 0.03% C, 35.03% Ni; 
0.10% C, 45.20% Ni; 0.03% C, 76.12% Ni, with the wires under 
different tensile stresses. The elastic limit as ordinarily de- 
te ined does not coincide with any particular variation in 
n netic induction. The “elastic limit,” as usually de- 
te ned, is higher than the stress producing the beginning 


of rmanent deformation. The curves of induction do not 
al detection of the beginning of plastic flow. Contains 13 
ré ences, 13 figures, 18 tables. HWG (6) 
tiow Tests on Steel Tubes under Combined Pulling and 
T ion Stress, (Fliess versuche an Rohren aus Stahl bei 
kor:binierter Zug- und Torsionsbeanspruchung). K. Honxe- 
. (University of Géttingen) Zettschrift fiir angewandte Mathe- 
” und Mechanik, Vol. 11, Feb. 1931, pages 15-19. 
eeriments were performed with the Losenhauser Test- 
in lachine (max. pulling capacity — 15,000 kg. and torsion 
n nts of 15,000 kg./cm.) on open hearth steel with 0.08% 
& 1 0.5% Mn after annealing at 950° C. The results are in 
a lance with the Hencky equations on flow, but did not 


vi the Reuhs Theory. In addition to the flow in metals 
di zs constant stress, states are encountered in which, 
alt igh the stresses are approaching the yield point, an 
ul iivocal relationship exists between stress and oS 
tir DE (6) 

Load Tests with Cylindrical Steel Helical Springs. (Belast- 
unc»versuch mit zylindrischen Schraubenfedern aus Stahl.) 
M NssLIN. Maschinenbau, Vol. 10, Aug. 6, 1931, pages 496-500; 
A 20, 1931, pages 536-540. 

: article presents a method for calculating the strength 
of lical springs by tensile, pressure and torsion tests. The 
in! nee of much overloading of the spring before usage, 
th nfluence of recoil, and the behavior of cold rolted 
springs with and without supplementary heat treatment, is 
investigated. The twenty cylindrical helical springs tested 
ha under tensile or pressure loads, a shear elasticity 


modulus of G = 772,000 to 879,000 kg./cm.2 The range and 
upper limit is greater than for structural steel. Determina- 
tion of the usual spring load is made by means of the modu- 
lus of the same spring. MAB (6) 

Hardness Testing by Measurement of the Depth of Pene- 
tration. (Die Hartepriifung mit Tiefenmessung.) O. DETTINGER. 
Maschinenbau, Vol. 10, Jan. 1, 1931, pages 14-18. 

Tests were carried out on unhardened carbon steels. Two 
modifications of the new portable Brinell machine are de- 
scribed. A ball of 2.5 mm. diameter and with a load of 187.5 
kg. was used. The loading was effected by a system of 
Springs. A curve was made by which the depth of the im- 
pression can be read directly in the apparatus. The possi- 
bility of determining the tensile strength by compuzarison 
with the Brinell number is discussed. MAB (6) 
_On the Interpretation of Some Ferromagnetic Phenomena. 
es Bitter. Physical Review, Vol. 38, Jan. 1932, pages 337- 

A paper in the Symposium on Ferromagnetism of the 
American Physical Society, Sept. 1931. During these first 
years of the twentieth century our knowledge of ferro- 
magnetism has made great progress. We have learned em- 
Dirically how to make those magnetic materials which are 
the foundation of the countless electrical circuits woven 
around the earth. Instruments have been built to work 
equally well under most varied conditions. Materials are 
available that will respond to the enormous forces produced 
by generators in power stations, to the faint current signal 
Produced by sounds thousands of miles away. We are be- 
ginning to learn something of the mechanisms which are 
responsible for the existence of ferromagnetism and for the 
various phenomena associated with it. Starting with the con- 
ception that magnetic materials are made up of atomic 
magnets in thermal interaction, and that magnetization re- 
Sults from their reorientation, the paper outlines our pres- 
ent knowledge of ferromagnetism, and indicates a few 
Places along the above lines where progress is to be ex- 
pected. WAT (6) 
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Dynamic Fracture Tests on Airplane Framework. (Dyna- 
mische Bruchversuche mit Flugzeugbauteilen). H. Herren. 
Zeitschrift fiir Flugtechnik und Motorluftschiffahrt, Vol. 22, Aug. 14, 
1931, pages 465-474; Aug. 28, 1931, pages 489-502. 

Testing devices and procedures developed by the Deutschen 
Versuchsanstalt fiir Luftfahrt for testing the vibration 
strength of airplane spars, with and without static loads, are 
described. 10 metal spars and spar parts, consisting of 
welded and riveted steel spars, steel spar framework, and 
duralumin spar framework, as well as 2 wooden spars, were 
tested up to fracture. The wooden spars displayed no re- 
duction in the durability of the spar flange, compared with 
that of the working materials on the test stand. The dura- 
bility for the metal spar, on the contrary, amounted to only 
a fraction of the value expected from the durability points 
of the working materials, because a local tension increase 
appeared which amounted to a multiple of the average ten- 
sion fixed in the calculation. The good results obtained with 
wooden spars were at the fixed cross-sectional parts, and 
stress arrangements and glued joints were satisfactorily re- 
duced for the working material. The unsatisfactory results 
with metal spars are shown in the detrimental increase of 
tension at the rough cross-sectional parts (butt straps and 
gusset plates), in the single and double riveting, and in the 
detrimental effect of machining on the properties of the 
working materials used in the construction. 

WAT + WHB (6) 

Some Notes on the Alternating Bend Test for Thin Mild 
Steel Sheets. J. C. Gopsert (Swansea Municipal Technical College). 
Sheet Metal Industries, Vol. 4, Mar. 1931, pages 936-937. 

Paper before Swansea Technical College Metallurgical So- 
ciety. The work was an investigation of the influence of 
some factors on the Jenkins bend test. Length and width 
of strip tested were found to have no effect on the values 
obtained as were speed of testing, and additional pressure 
on the roller. Direction of test with respect to direction of 
rolling altered the values. The value of the radius vector 
for any given angle may be calculated from the formula 

n@ = VY n29 Cos29Q + n2 99 Sin29 
where n= number of bends and 0°, 90°, and @ = inclination 
of test strips to direction of rolling. AWM (6) 


Hardness Tests on Chilled Castings. (Die Priifung der 
Hirte von Schalenhartguss). ©. Heune. Der Papier-Fabrikant, 
Vol. 29, Apr. 19, 1931, pages 244-249, 

Experiments were carried out to investigate the sources 
of error involved in the Brinell hardness test on chilled 
castings. The deviation of the indentation mark from the 
circular form is stated to be responsible for the irregular 
measuring results. The occurrence of cracks at the edges of 
the ball impressions and the kind of balls used were further- 
more found to exert an influence. The performance of at 
least 3 determinations is suggested. A deviation of more 
than 1% of the average hardness value is not generally to 
be expected. A further source of error, not due to the 
Brinell hardness testing method, but due to the round sur- 
face of the chilled castings is pointed out. In summary, it 
may be stated, that the Brinell method can be used success- 
fully for testing chilled castings. EF (6) 


On the Measurement of the Resistance of Shield Plates to 
Penetration by a Rifle Bullet. K. Honpa, G. Taxemae & T. 
WaATANABLE. Kinzsoku no Kenkyu, Dec. 1931, pages 619-632 (In 
Japanese); Science Reports Tohoku Imperial University, Vol. 19, 
pages 703-725 (In English). 

An investigation was carried out to measure quantitative- 
ly the efficiency of a shield plate in resisting penetration by 
a rifle bullet. A steel specimen was set at the front of a 
large sand box suspended from a ceiling frame as a ballis- 
tic pendulum. Since the displacement of the sand box caused 
by the impact of the rifle bullet is small, it was magnified 
by a device similar to that used in a seismograph. The resi- 
dual velocity of the bullet after passing through a test plate 
was obtained from the displacement of the sand box. A so0- 
called “characteristic curve” showing the shielding efficiency 
of a metal was obtained for different metals and alloys. The 
curve not only gives the residual velocity of a bullet after 
passing through a shield plate of a given thickness, but also 
the thickness of the metal plate which is just sufficient to 
stop the impinging bullet, or the “penetration distance.” The 
best material found as the result of the investigation is a 
special steel, the penetration distance of which is 4.5 mm. 
for a bullet 9 g. in mass and of a velocity 790 m./sec. An 
effective material for resisting penetration by a bullet must 
possess a great hardness combined with toughness. In the 
case of plain carbon steel and other metals, great hardness 
is always combined with brittleness, so that a good material 
for an effective shield plate must be sought for in special 
steels. The most effective material found by the investiga- 
tion is a heat-treated special steel, which with a thickness 
of 4.5 mm. completely stops a bullet 9 g. in mass and 790 
m./sec. in velocity. A single plate is more effective than a 
laminated plate of equivalent thickness. Two plates of equal 
thickness separated from each other by a distance are more 
effective than a single plate of equivalent thickness; the 
effect of separation is greater as the distance oe (8) 


Measuring the Magnetic Saturation (Zur Messung der 
magnetischen Sittigung). E. Grroiv. Archiv fiir Eisenhiittenwesen, 
Vol. 5, Nov. 1931, pages 267-268. 

In using the apparatus of Gumlich, a relation can be estab- 
lished which permits the calculation, with sufficient accu- 
racy, of the magnetic saturation at a certain field strength 
when one value of induction has been measured. When, in 
magnetizing with a current of 1 ampere the induction, B has 
been found and the saturation is then calculated according 
to the normal graphic method of Gumlich to be 4 q I oo, the 
equation holds true: 4qI = Bia X 1.018 — 5400. Many time- 


consuming measurements can thus be avoided. 4 retersa te 
The Testing of Strip Copper and Copper Alloys. Maurice 
Coox & E. C. Larxe. Metal Stampings, Vol. 4, Nov. 1931, pages 897- 
898, 926. 
The physical testing of thin strips for specified work by 
tensile, hardness and cupping tests is discussed. See Metals & 
Alloys, Vol. 2, Dec. 1931, page 306. Ha (6) 
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On the Transverse Effect of the Magneto-striction. (Ueber 
den Quereffekt der Magnetostriktion.) G. Dietscu & W. Fricxe 
(University of Jena). Physikalische Zeitschrift, Vol. 32, Aug. 15, 
1931, page 640. 

The transverse effect of the magneto-striction, i.e. the 
cross section changes of ferro-magnetic poly-crystalline ma- 
terial in magnetic fields was studied by 2 testing methods 
developed in the Physikalisches Institute of the University of 
Jena. A short description of the methods, the sensitivity of 
which amount to 10-8 cm., and a characteristic testing curve 
gained on vacuum melted electrolytic iron are elie 

(6) 

On the Transverse Effect of the Magneto-striction. (Ueber 
den Querefiekt der Magnetostriktion.) A. Esau (University 
of Jena). Physikalische Zeitschrift, Vol. 32, June 15, 1931, pages 
483-485. 

The transverse effect of the magnetostriction (see abstract 
above) is computed for soft iron, Ni, Co and Ni steel contain- 
ing 29, 36 and 46% Ni. EF (6) 

The Yield Point and Initial Stages of Plastic Strain in 
Mild Steel Subjected to Uniform and Non-Uniform Stress Dis- 
tributions. Gitsert Coox. Transactions Royal Society of London, 
Vol. 230, 1931, pages 103-147. 

The paper describes an investigation carried out to deter- 
mine for mild steel, (1) the relation between the stress at 
the yield point in simple tension and in the non-uniform 
distribution produced by torsion, flexure, and internal pres- 
sure in a hollow cylinder, and (2) the stress distribution in 
each of the latter cases in the early stages of overstrain. 
Apparatus is described for obtaining load-deformation dia- 
grams in which the true resistance to deformation during 
overstrain is measured. Those obtained for the non-uniform 
distribution are compared with theoretical diagrams based 
upon the assumption that a specific shear stress causes the 
initial breakdown, and that the initial stages of plastic 
strain take place at a uniform, but lower, shear stress. It 
is shown that the maximum shear stress at the initial yield 
point is consistently higher in the non-uniform distribution 
than in uniform tension. In the cylinders a pronounced 
scale effect was observed. All the results are consistent with 
the supposition that the initial dislocation resulting in elas- 
tic breakdown takes place at a critical value of the shear 
stress at a certain depth in the material, in other words, 
that a surface layer exists possessing the same elastic 
properties as, but higher elastic limit than, the interior. In 
the initial stages of overstrain, the load-deformation dia- 
grams follow closely the theoretical shape, and confirm the 
assumption that a lower stress exists in the overstrained 
parts than is required to initiate the yielding process. The 
author suggests that the stress reduction is a consequence 
of variations in load from one crystal grain to another. Ir- 
reversible and discontinuous displacements occurring either 
at the crystal boundary or in the interior of the crystal, 
which are associated with the process of slip, are regarded 
as affording relief to the reversible elastic distortion in the 
same crystal, the amount of relief depending upon the mas- 
nitude of the individual displacements. WAT (56) 


Influence of the Velocity of Deformation on the Deforma- 
tion Resistance. (Einfluss der Verformungsgeschwindiz): cit 
auf den Verformungswiderstand.) W. Tare: & E. VIEHW: &©R. 
Zeitschrift Verein Deutscher Ingenieure, Vol. 75, Dec. 5, 1931, pores 
1479-1483. 

A series of static and dynamic tests for determining the 
dependency of the average flow limit upon the velocity of 
deforming is described and the formula of Fink used for ‘he 
calculation of the dynamic stresses. A relation is found be- 
tween the static and dynamic stresses which can be ex- 
pressed by 84,, = 2Vm + 8m stat + A8- The tests lead the au- 
thors to the conclusion that the official regulations for riv- 
eting steels should be revised by defining the exact upset ng 
temperature and number of blows. Ha (6) 


New Methods and Results of Elasticity and Sound Velocity 
Measurements in Solid and Molten Metals. (Ueber newere 
Methoden und Ergebnisse der Elastizitiits-und Schaligesch- 
windigkeitsmessungen in festen und geschmolzenen Meial- 
len.) O. Srierstapt. Metallwirtschaft, Vol. 11, Jan. 8, 1932, pages 
18-21; Jan. 15, pages 32-34. 

Contains 12 references. The velocity of sound through 
metal is measured by attaching two microphones to the 
metal rod at different distances from the end where the 
source of sound is placed. If each microphone is connected 
to an earphone the sound will reach the two ears at different 
intervals. By inserting a direction compensator and adjust- 
ing it so that the sound from the two microphones reaches 
the ears at the same instant, the velocity of the sound can 
be calculated. Molten metals are placed in a tube and the 
velocity is determined in a similar manner. Measurements 
on several metals proved that the velocity through the solid 
metal is very nearly two times the velocity through the 
molten metal. Bi is an exception, the velocity through the 
solid metal being lower. By a series of mathematical deduc- 
tions the author gives relationships between the sound ve- 
locity, compressibility, modulus of elasticity and specific 
heat of solid and liquid metals. CEM (6) 


Physical Testing During the Assembling of Boiler Water 
Tubes, Pipe Lines and Fittings. (Bautiberwachung von hes- 
selsiederohren, Rohrieitungen und Armaturen.) H. Stexe. Die 
Warme, Vol. 54, Apr. 25, 1931, pages 309-311. 

The technique of carrying out the different bending tests 
on tubes for boiler systems are discussed and illustrated. 
The lecture was delivered at the Zentralverband der Preus- 
sischen Dampfkessel tbherwachungsvereine, 1931. EF (6) 


Testing of Tubes and Super-heater Pipes. (Abnahme _vor 
Rohren und UWherhitzer-schlangen.) R. Scunanze. Die Warme, 
Vol. 54, Apr. 25, 1931, pages 309-311. Sonderheft “Werkstoft 
und Herstellung in neuzeitlichen Dampfkesselbau.” 

The different manufacturing methods of seamless boiler 
water tubes, the sources of trouble in the manufacturing 
processes, the traditional testing methods for the materia 
in the as-received state are fully dealt with in this paper 
which was presented before the Zentralverband der Preus- 
sischen Dampfkessel ttberwachungsvereine, 1931. EF (6) 








Investigation of the Influence of Heat Treatment of Struc- 
tural Steel on Its Behavior in a Drilling Test. (Versuche tiber 
den Einfluss der Wiirmebehandlung von Baustah! auf sein 
Verhalten beim Bohrversuch.) W. Scuwinninc & G. GUTBERLET. 
Maschinenbau, Vol. 10, Mar. 5, 1931, pages 178-183. 

Tests were made on five structural steels (St 37, St 48, 
St 52, VCN 35 and an unualloyed tool steel). The effect of 
a systematic variation in structure obtained by gradual an- 
nealing on the machinability was made on tool steel chips. 
The mechanical properties of the heat-treated material 
(hardness, tensile strength, elastic limit, elongation, reduc- 
tion of area, notch impact strength) were determined and 
compared as a means of explaining the relationship between 
the structure and behavior in the drilling test. MAB (6) 


Notes on the Hardness Testing of Metals. Sheet Metal Indus- 
tries, Vol. 5, July 1931, page 236; Sept. 1931, pages 352, 357, 
358; Oct. 1931, pages 431-432, 437. 

From a pamphlet issued by Wild-Barfield Electric Fur- 
naces Ltd., Elecfurn Works, North Road, Halloway, N 
The introduction points out that the Vickers method will be 
dealt with and shows the fallacy of a spherical indenter in 
that the relation between diameter and surface area of 2 
unequal impressions will not be the same. Then, since di- 
ameter alone is measured, it follows that the readings will 
be fallacious. The diameter of impression in Brinell testing 
which yields the ideal is taken as being % the diameter of 
the ball. The angle of the Vickers pyramidal diamond is 
126° which is the angle arrived at by subtending the tangents 
of the extremities of the ideal ball impression. A test to 
verify the accuracy of the Vickers test is outlined. Errors 
of the ball indenter are given as, its spherical form and 
distortion of the indenter, while the diamond indenter is not 
subject to deformation at normal loads. The area of impres- 
sion is in direct proportion to the hardness with a given 
load. The hardness reading will be the same and strictly in 





load 

cordance with the Brinell equation , irrespective of 
area 

load. The accuracy of the Vickers method and the ease of 


reading the diagonal of the’ impression obtained are dis- 

ssed. The cost of maintenance is set at $4-5 for relapping 
the diamond. This is necessary at intervals varying from 6 
mo. to 2 yrs. depending on the materials tested. AWM (6) 


\ “Magnetic Sharpener.” L. W. McKeenan. Physics, Vol. 1, 
J . 1931, pages 388-392. 

‘he research was carried out at Yale University. The 
( m that the mere placing of a double-edged safety razor 

ie upon the poles of a permanent magnetic of special 
d en has a sharpening action has been investigated by 
studying the characteristics of the device and by testing 


t sharpness of blades so treated in comparison with un- 
treated and with mechanically stropped blades. No definite 

.enetic sharpening’ was observed to occur in these tests. 
T method of measuring the sharpness was similar to that 


i by Honda and Takahasi (Scientific Reports Tohoku 
I erial University, Vol. 1, No. 16, 1927, pages 755-773). 
The blade, mounted vertically in a brass block with cutting 
edve horizontal, was drawn slowly to and fro across a stack 
of paper strips clamped on a metal base. The paper was a 
g i grade of condenser paper about 0.0013 cm, thick. The 
n ber of pieces of paper cut in a given number of strokes 
' a measure of the sharpness. There is positive evidence 
mechanical stropping helps in maintaining a fair de- 

' of sharpness. A conspicuous feature of these data is 
wide difference which may exist between properties of 
s intended by manufacturers to be alike, that is, the 
es of a single blade. This makes generalization from a 
eases particularly dangerous, but the effect of treat- 
in the “magnetic sharpener” is less beneficial than ad- 
sing claims in such phrases as these: “An instantane- 
automatic sharpener, in which a powerful magnetic 
the place of all stropping, honing or crank-turning”’ 

- the strong magnetic of the amazing sharpener instantly 
draws the bent ‘teeth’ into straight and true alignment — 
restoring factory keenness absolutely.” Extravagant state- 
ments like these, if untrue, can only diminish the confidence 
of the general public in better-founded claims presented for 
inventions in which physical principles are correctly ap- 
plied. WAT (6) 


Apparatus for Measuring Elongation. (Messgeriite fiir 
Dehnungsmessungen.) Ernst Lenr. Maschinenbau, Vol. 10, Dec. 
3, 1931, pages 711-725. 

Includes 57 references. The constructor must, if he wishes 
to build with the least expense and yet safely, recognize the 
fact that stresses will occur in the structures, and he must 
know where they are distributed. This knowledge can be 
obtained only by means of elongation measurements. Static 
elongation measurements will serve to determine the spatial 
distribution of stresses in the structure and particularly to 
locate the extent of the strains and the time of load. The 
apparatus which have been accepted for carrying out such 
measurements is described in the article. MAB (6) 

Changes in the Dimensions of Metallic Wires Prodaced by 
Torsion. Il. Silver, Gold, Aluminum and Nickel. Ill. Lead. 
Tnomas Lonspare. Philosophical Magazine and Journal of Science. 
Series 7, Vol. 11, June 1931, pages 1169-1196. 

The papers give the measurements of the changes in 
lengths of the metals named in the form of wires when they 
are twisted at room temperature. Considerable elongations 
are produced by twisting even under very small tensions. 
Five references, Ha (6) 


International Testing Congress Discusses Impact and Cast 
Iron. Correspondence from A. Portrvin, Paris, France. Metal 
Progress, Vol, 21, Feb. 1932, pages 67-68. 

The writer discusses some of the matters presented at the 
Zurich meeting September 1931. WLC (6) 

Electromagnetic Testing for Mechanical Flaws in Steel 
Wire Rope. (Elektromagnetische Priifuang von StahIseilen 
auf mechanische Risse). T. F. Watt. Elektrotechnische Zeitschrift, 
Vol. 52, No. 14, 1931, page 448; Journal Institution Electrical Engi- 
neers, Vol. 67, 1928-29, pages 899-911. 

See Metals & Alloys, Vol. 1, Feb. 1930, page 383. (6) 
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Fatigue of Metals & Alloys (6f) 


The abstracts appearing under this heading are prepared in codp- 
eration with the A.S.T.M. Research Committee on Fatigue of Metals. 


/-Test Results and Service Values of Materials. H. F. Moors. 
Ilecta¥e at joint meeting American Society for Testing Materials and 
American Institute of Mining & Metallurgical Engineers, Feb. 18, 
1932, Advance Copy, 7 pages. Mimeographed. 


Making of accurate tests and deciding what they mean 
in terms of service are 2 different things. Ductility tests 
are ordinarily taken as showing service value, but it is 
difficult to conceive of a structure which can utilize more 
than 5% deformation without failing to function. Good 
tests are needed to indicate ability to withstand spreading 
of a crack under repeated stress and to defeat high localized 
stress. All accelerated corrosion tests are regarded as of & 
doubtful reliability. Impact tests on notched bars were de-= 
veloped without knowledge that they measure important 
qualities, but rather because they were easy to make and 
because it seemed reasonable that a material with high 
resistance in the test must be able to stand punishment in 
service. Comparison of service results is tending to estab- 
lish the test as a valuable one. Delicate proportional limit 
determinations do not appear to measure as important serv- 
ice properties as do tests with greater plastic deformation 
as the criterion. Attention is called to the proposed new 
A. S. T. M. definition of yield strength and methods for 
determining it. Endurance limit data are valuable in respect 
to machine parts, but not to most structures. The test should 
be correlated with the service. Tests for creep at high tem- 
peratures give promise as of great engineering significance. 

HWG (6f) 

Tables of Elastic Properties of Alloys. C. H. Kent. Univer- 
sity of Nevada Bulletin, Vol. 23, No. 6, Oct. 1, 1929; Engineering 
Experiment Station Bulletin No. 2, 55 pages. Price 20c. 


This is a compilation of data from various American 
sources. It could well have been extended to include foreign 
data. The individual references from which the data are 
taken are not given so the user will often have difficulty 
in checking back to the original source for more complete 


information. This is the main drawback of the compilation “> 


The term “elastic properties” as here used is a broad one; 
special attention is given to tabulation of endurance prop- 
erties of various steels and non-ferrous alloys. Consider- 
able attention is paid to’‘high temperature properties of 
metals and heat-resistant alloys, but since these data are 
chiefly of the 1910 to 1924 vintage, they are not particularly 
valuable. There are data on C steels, S.A.E. steels, Mo steels, 
Ni steels and cast irons, Si steels, bearing metals, die casting 
alloys, Cu-Be alloys, ete. The only original material is 
found in the brief introductions to the various sections. 
These are good, that to the section on endurance being 
especially to the point. On the whole, the compilation is 
a useful one. HWG (6f) 

Contribution to the Problem of Fatigue of Metals. (Zur 
Problemstellung der Metallermiidung.) W. Kuntze. Metallwirt- 
schaft, Vol. 10, Nov. 27, 1931, pages 895-897. 

Contains 13 references. The author attempts to prove that 
there is no disagreement between himself and Sachs-Laute 
in their theories on fatigue of metals, especially in regard 
to strengthening by understressing. He shows graphically 
that the fracture by repeated alternating stress is always 
at the intersection of the tensile strength line and the re- 
sistance to change in shape line. It is not a case of strength- 
ening during the first cycles and a tendency toward fracture 
during later cycles, but both occur at the same time with 
the tendency to fracture outweighing the strengthening. 
Understressing functions first to increase tensile strength 
and, second, to reduce disintegration. The endurance limit is 
higher than the endurance yield point by an amount propor- 
tional to the understressing capacity. The formula, 


endurance limit = endurance yield point x 
tensile strength of unstressed material 








tensile strength of material stressed to initial fracture 


has been checked by numerous tests on various materials. 
However, the endurance yield point disappears when the 
number of cycles increases beyond the point where the ma- 
terial loses its plasticity. CEM (6f) 

The Static and Fatigue Properties of Brass, J. B. Kommenrs. 
Proceedings American Society for Testing Materials, Vol. 31, Pt. 2, 
1931, pages 243-258. 

Includes discussion. See Metals & Alloys, Vol. 2, Oct. 1931, 
page 215. HWG (6f) 

Nickel Tubing Resists Fatigue. R. WortTHIncton. Automotive 
Industries, Vol. 66, Jan. 30, 1932, page 164. 

Stress-cycle endurance curves, to 100 million cycles, are 
shown, as determined at Wright Field, for tubing. These 
show: 


Material Elongation 


Fo in 2 in. 


Endurance Limit 
100 Million Cycles 


lbs./in.2 
Hard drawn Ni, 
surface ground 9% 42,000 
Annealed Ni, 
surface ground 48% 29,000 
Hard drawn Cu, 
surface as drawn 4 22,000 
Annealed Cu, 
surface as drawn 56 12,000 


Vibration tests at higher stresses place the materials in 
the same order as do the endurance tests. Annealing of 
airplane fuel line tubing does not produce improved re- 
sistance against repeated stress. Annealed Ni tubing is sug- 
gested for this use as it combines ease of bending with 
good endurance limit. The article contains a good discussion 
of the significance of short-time bend tests as compared 
with long-time fatigue tests. HwWG (6f) 
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ELECTRO-CHEMISTRY (7) 


Electrochemistry of Magnesium (Zur Eilektrochemile des 
Magnesiums). Sven Bropvrorss. Zeitschrift fiir physikalische Chemie, 
Vol, 153, Feb. 1931, pages 83-106. 

The change of potential of a Mg-electrode with time was 
determined in MgSO, and MgCle solutions. The effect of 
varying the acid content and varying the buffer in the pres- 
ence of neutral salts and NH, salts or of hydroquinone, 
resorcinol succinimide, phrocatechol, CO, COg and Hg was 
determined. Me becomes leas noble as the pH concentration 
of the solution is increased, till a maximum is reached. This 
is explained by the reaction Mg g@ (ion) + e or 2Mg 
Mége (ion) + 2: Ha (7) 


Theory of the Velocity of Diffusion of Strong Blectrolytes 
in Dilute Solution, G. S. Harriry. London, Edinburgh & Dublin 
Philosophical Magazine & Journal of Science, Series 7, Vol. 12, Aug. 
1931, pages 473-488 

The paper considers the diffusion velocity of strong elec- 
trolytes in the light of the activity function and derives 
a theory based on a uniform pressure acting on any ele- 
mentary layer of the liquid which is equal to the difference 
of the osmotic pressure at the 2 surfaces of the layer. Addi- 
tional forces are exerted on the ions because of the gradient 


of electrical potential. 17 references Ha (7) 


Oversaturation Phenomena during the Electro-Deposition 
of Metalea (Ueberschreitungsersacheinungen bei der elektro- 
Iytiachen Metallabsacheidung). T. Ervry-Gruz & M. VoLmer 
(Technische Hochschule, Berlin). Zeitschrift fiir physikalische 
Chemie, Abt. A, Vol. 157, Nov. 1931, pages 182-187. 

Irregularities in current-voltage curves plotted during 
the electro-deposition of metals upon indifferent electrodes 
of forelten carrier materials are ascribed to over-saturation 
phenomena. The metals experimented with are Cd, Pb, Bi, 
Cu, and Age which were deposited on electrodes of Pt, Ta, 
Au and, in some cases on C EF (7) 


On a New Blectro-Chemical Method in Radio-Chemistry 
(Hin neuartiges elektrochemisches Verfahren der HRadio- 
chemie)., ©. Ernacuer (Kaiser Wilhelm Institut flr Chemie, 
Berlin-Dahlem). Zeitschrift fiir physikalische Chemie, Abt. A, Vol. 
164, Sept. 1931, pages 142-149 

A new method of electro-depositing polonium and the 
radio-active isotopes of bismuth (radium E and thorium C) 
on platinum electrodes loaded with hydrogen is given and 
the advantages of the deposition on a noble metal carrier 
are pointed out EF (7) 


Klectrolytic Over-Voltages on Metals (Zur Frage der 
elektrolytiachen Metalliberspannung), T. Erxvey-Gruz & M 
Votmer (Technische Hochschule, Berlin), Zettschrift fiir phys 
kalische Chemie, Abt. A, Vol. 157, Nov. 1931, pages 165-181. 

The investigators carried out experiments with the object 
of clearing up the phenomena connected with the chemical 
polarization, or the metal over-voltage as designated by the 
authors BHF (7) 


The Deposition Potentiale of Nickel (Die Abscheidungs- 
potentiale des Nickels). F. Forrsterr & K. Grorat (Technische 
Hochschule, Dresden), Zeitschrift fiir physikalische Cheme, Boden- 
atein Festband, 1931, pagwes 453-467 

When electro-depositing the metals of the iron group from 
the solutions of their simple salts, a strong polarization 
effect oceurs at the cathode. The logarithmic course of the 
current-density/potential curves disclosed the reaction to 
bea “checked” one, Recent investigation of Gladstone (/our 
nal Chemical Sectety, London, 1926, page 2887) on the polariza- 
tion phenomena led to the conclusion that the Ni-deposition 
only starts at a definite equilibrium potential materially 
different from the ecathode-potential and thence, without 
any retardation. The authors present evidence to prove 
theoretically and experimentally that Gladstone's assump- 
tions are erroneous BF (7) 


Klectrochemistry, Principles and Practice, C. |]. Brockman. 
Van Nostrand, New York, 1931. Cloth, 6 x 9% inches, 348 
pages. Price $4.00 

This is one of a series of “Industrial Chemical Mono- 
graphs.” The preface states that the volume is aimed to 
present electrochemistry in not too technical a fashion, to 
“the chemist, plant manager and the fringe of business men 
who are not adepts with electrochemical manipulations; yet 
it is to be hoped that the scientifiC©c value of the work will 
not be lost to the virtuosi of electrochemistry.” The volume 
turns out to be a rather elementary text book of the usual 
type, with the usual brief descriptions of processes, cells, 
furnaces, ete., and very little reference to principles. Little 
diatinetion is made between successful processes and those 
that are obsolete, and while the bulk of the information 
naturally is correct, not all of it may safely be taken as such. 
Platine or electro-winning of Cu, Ni, Zn, Cr, Pb, Sn, Fe, 
Cd, Co, Ag, Au, Al, Me, Na, Ca, Ce, Be has attention unde 
electrolysis, and the usual topics on per-salts Cl, NaOcl, 
NaCliOs, Og, NO»e, on primary and secondary batteries, on 
CaCe, SIC, graphite, AlpOs, CSe, P, Zn by distillation are 
covered, and brief comments made on furnaces for steel and 
brase. Ferro alloy manufacture is not touched upon, Copi- 
ous references only partly redeem the book from the charge 
of giving each topic too brief treatment to be sufficiently in- 
formative. For example, the section of phosphorous and 
phosphoric acid tells next to nothing, although it states that 
“eoneentrated fertilizers are gaining more notoriety each 
year.” It is stated that the size of electric furnaces may in- 
crease now that the Séderberge electrode is developed, but no 
inkling is given as to what the electrode is like. In reference 
to larewe furnaces, it is said that the “40 ton furnace unit 
eontains 4 separate 3-phase circuits which do not seem to 
get mixed up by etray current circuits.” On the whole, it is 
a mediocre book from every point of view, but may serve as 
an introduction to the subject H, W. Gillett (7) -B- 
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Industrial Electrochemistry. ©. L. Mantetr. McGraw-Hill] 
Book Co., New York, 1931. Cloth, 6 x 9% inches, 528 pages. 
Price $5.00. 

A text book for chemical engineering courses, designed 
also as a work of reference. The principles of electrolysis 
are given in 60 pages. Hydrogen ion concentration and 
chemical reactions, such as preparation of per-salts, are 
next discussed, the electrolytic theory of corrosion is given 
4 pages, electro-osmose and cataphoresis, 6. Then follow 
oe Fa sees of primary and secondary batteries and 
rectifiers. 

Electroplating, refining, forming and winning receive 
more extended treatment, 110 pages. Good balance is main- 
tained, the older processes such as nickel plating and copper 
refining and the newer ones such as chromium plating and 
the winning of zine being treated at about the same length. 
The electrolysis of alkali halides and the production of 
hydrogen and oxygen complete the discussion of aqueous 
electrochemistry. The electrolysis of fused salts covers 150 
pages, dealing with Al, Mg, Be, Na, Ca, Li, Ce and with 
Pb alloys. Electrothermics has 85 pages, dealing with metal 
melting, ferro alloys, carbide and cyanamid, SiC, fused Al,- 
Os, and S8iQg, graphite, CSe, HgPO4 and P. The discussion of 
electric iron-smelting furnaces usually found in treatises 
on electrothermics is absent, presumably as of too little 
interest, under American conditions, to deserve space. While 
many defunct types of steel and brass-melting furnaces ars 
mentioned briefly, care is taken to indicate which ones are 
obsolete or practically so. On the other hand, high-frequency 
melting scarcely seems to get as much space as its im 
portance deserves. The section on steel and brass melting 
and that on ferro alloys is more of a description of furnaces 
than of the high-temperature chemistry made possible by 
the furnaces. The metallurgist would have welcomed, and 
a text book of chemical engineering might well have con- 
tained, some discussion of acid and basic electric steel slag 
practice, for example, but the author confines his chemistry 
to more simple cases, The reader will hardly gather that 
electric steel foundry practice is essentially acid practice. 
Silicon as a reducer in ferro-alloy smelting is casually 
mentioned, but its importance not brought out. The refining 
step in the production of low carbon ferro-alloys is scarcely 
dealt with. The metallurgy of the book is somewhat 
skimped, and few references to important literature alone 
metallurgical lines are included, though well-selected refe; 
ences are given on some other branches of electrochemistr) 

Blectrical discharges in gases, electronics, electrostati: 
precipitation, ozone and nitrogen fixation are briefly treated, 
as are materials of construction for electrolytic and electro 
thermic apparatus (electrodes receiving most attention), 
power generation and economics, The book ends with the 
usual tables. To condense so much into so little space, to 
give so much accurate and up-to-date information and so 
little near mis-information from ill-advised brief side co: 
ments that are only half-truths, is quite an achievement. it 
is decidedly above the usual text-book level. One w: 1 
have liked to see fuller treatment of principles, especially 
in the metallurgical sections, even at the expense of sg; 
devoted to description of equipment, but perhaps that had 
better be made the subject of another book, for which there 
is still room, H, W. Gillett (7)-n- 


Electroplating (7a) 


Chromium Plating. (Cromatura elettrolitica.) O. Macca. 
Ulrico Hoepli, Milan, 1932. Paper, 6% x 9% inches, (83 
pages. Price 50 Lira. 

A very complete exposition of the subject, profusely il! 
trated. Many of the illustrations are from American sour 
and for both theory and practice, constant reference is n 
to the writings of Sargent, Blum and Schneidewind, On: 
gathers that Macchia finds the basis for successful commer- 
cial chromium plating fully covered in the work of Sargent 
and of Blum, even though others have alleged that these 
were laboratory workers only. The history of Cr plating 
the properties of the coating, suitable plating baths, analy! 
ical and control methods for the solution, current efficiency, 
bath conductivity, limits for bright plating, throwing power, 
testing of deposits, discussion of the theory involved, the 
dangers to health and their avoidance, anodes, and equip- 
ment and technique for commercial plating are all discussed 
in detail. Abstracts of some 190 technical articles and pat- 
ents are included. The book is thoroughly indexed. A large 
table showing thickness of deposit per hour at various cur- 
rent efficiencies and current densities is included. The book 
is decidedly up to date, and probably more complete than 
any other so far published between a single pair of covers. 
Although it is in Italian, anyone knowing something about 
chromium plating and having a reading knowledge of Span- 
ish or French can make it out fairly readily with occasional 
reference to an Italian dictionary. Most of the important in- 
formation is elsewhere available in English, but scattered. 
It is collected here into convenient compass 

H. W. Gillett (Ta) -B- 


Theory of Chromium Deposition. R. |. Prersot. Metal Cleaning 
& Finishing, Vol. 3, Mar. 1931, pages 207-214. 

The electrophysica of the ionic currents in chromic acid 
and the effects of osmotic pressure on the cathode and an- 
ode in the chromium solution are explained and compared 
with previous theories. The substance of the theory of 
chromium plating as offered by the author is that the chro- 
mium products formed by the partial reduction of chromic 
acid are insoluble and, therefore, do not decompose into 
ions. They may combine with chromic acid to form colloidal 
chromium dichromate, Cr(HCrO,4)s, which is not ionized, 
either. The addition of sulphurie acid permits its chemical 
reaction with chromium dichromate under formation of 
Cre(SOq4)s, and the liberation of the chromate radical. The 
chromic sulphate, being soluble, ionized into chromic, Cri 
ions and sulphate ions. With the formation of free chromic 
ions, the deposition of chromium is exactly analogous to 
other metals which decompose initially into a sees oe ; 

a a 








Blectrodeposition of Iron, Copper and Nickel Alloys. Law- 
nence E. Stout & Cuartes L. Faust. Preprint, Transactions Electro- 
chemical Society, Vol. 61, Apr. 1932, pages 1-22. 

The cathode process in the electrodeposition of Cu-Fe-Ni 
alloys from the cyanide bath is controlled by the metal 
and hydrogen overvoltages, both of which depend upon the 
concentration polarization of the solution as indicated by 
the rule of mixtures, which states that in an electrolyte 
containing a common ion, the degree of dissociation depends 
solely upon the concentration of the common ion and is 
independent of all unlike ions, This explains the inhibitive 
effect upon the ionization of Cut, Fett, Nit**, etce., from their 
complex cyanides by the presence of one with another, 
and also by the presence of free KCN or NaCN., This inhibi- 
tive effect upon ionization, together with a variation in the 
initial concentration of the salts in solution, raises the 
over-voltage of each metal sufficiently high to be near each 
other in value so that a simultaneous deposition of the 
metals is obtained in the form of an alloy. The degree of 
dissociation of various metal ions in a mixture of their 
salts, according to the established rule, is determined by 
the product of the valences of the 2 ions in solution, wherein 
those salts of lower valence product have greater dissocia- 
tion. Hence, in a mixture of complex cyanides of Cu, Fe and 
Ni, which dissociate in the following manner: 

KaCu(CN)4 <2 3K+t + Cu(CN)4> s Cut + 4(CN)- 

KeNi(CN)4 z2 2K+ + Ni(CN)4* es Nit*+ + 4(CN)- 

K4Fe(CN)g <2 4K+ + Fe(CN)gé ze Fet+ + 6(CN)- 
would equally favor ionization of Cu+ and Ni++ at the ex- 
pense of Fe++. In actual plating, however, the Cu deposits 
more readily than Ni, because of a secondary reaction at 


the cathode: 
Ni(CN)4™ 2 Nit+ + 4(CN)- 
Nit+ + (CN)- 2? NiCN* 
2NiCN+ + 30 — Ni + NiCN + (CN)- 
NiCN + 2KCN — KeNi(CN)s 3 

hich interferes with Ni deposition. The presence of tar- 
trate as a buffer in the complex cyanide bath is essential 
re deposition, Extensive experiment work with sulphate 
th as well as cyanide bath variously buffed with tartrates, 
ro-tartrates, citrates and boro-citrates, verifies the view 
it deposition of Cu, Fe and Ni occurs from the cyanides 
id not from the tartrates of these metals; even if the 
nplex tartrates were initially present, they would have 
en replaced by the complex cyanides. LCP (Ta) 
Tests for Quality of Electroplates. CC. L. Manrert. Metal 
ning & Finishing, Vol. 3, Mar. 1931, pages 189-192, 203-204. 
kinds of tests are made to determine the quality of elec- 
lated deposits: (1) the specimen is tested for porosity to 
rmine the number of pinholes and cracks in the plating; 
accelerated tests for corrosion resistance and wear are 
lied; (3) service tests on service panels are made. The 
ue of these methods is discussed. 7 references. Ha (7a) 


‘roblems in High Current Density Nickel and Chromium 
position, N. R. Lanan. Metal Industry, London, Vol. 39, July 
i931, pagwes 63-64; discussion, July 31, 1931, pages 110-112. 
rom paper given before the BElectroplaters and Depos- 
: Technical Society. Etching of basis metal is necessary 
wood adhesion of Ni deposit. For Ni, Cu, steels, etc., use 
lic sulphuric acid etching, but for brasses use nitric 
i. Peculiar to high current density work are (1) inclu- 
is of foreign matter in deposit, overcome by depolarized 
ies and good filtering; (2) lack of throwing power, over- 
e by increasing estimated plating time; (3) contact re- 
inee, reduced by use of spring clips and jigs. The same 
culties are encountered in Cr plating, which shows the 
its immediately. Articles which have “missed” should be 
lically etched and repolished before re-chrome plating. 


\ New Method for the Hydrogen-Ion Control of Electro- 
iting Selutions. I. Lairp Newer. Brass World, Vol. 28, Jan. 
pages 1-2. 
simply constructed inexpensive apparatus sufficiently 
urate for pms control is described. The apparatus con- 

(s of a slide comparator and a burette similarly supported. 
rT) comparator slide of bakelite contains the color stand- 
ards corresponding with given pH value. The base contains 

‘lot in which the slide can be moved back and forth and 
holes for the vials of indicator solution, and comparator 
tubes, WHB (Ta) 

New Ways to Surface Refining. (Neue Wege der Ober- 
fliichenveredelung.) K. ALTMANNSRBERGER. Oberflichentechnik, Vol. 
9, Jan. 19, 1932, page 14. 

A few prescriptions are given to obtain decorative effects 
on electroplated surfaces; on Cr plated surfaces mat and 
glossy areas and change of the bluish-white tinge of this 
metal; an electrolytic method to obtain a yellowish hue of 
silver plating; a method of mat-pickling of brass and then 
Ni-plating. Ha (Ta) 
The Present Status of Plating on Zinc. E. A. Anverson. Metal 
Cleaning & Finishing, Vol. 3, Feb. 1931, page 101-104. 

A complete description of the electrodeposition of Ni and 
Cr on Zn as it is often employed for die castings and the 
treatment of Zn. Solutions for cleaning are given. A good 
nickel bath is the following: water, 1 gal.; single nickel 
Salts, 10 oz.; anhydrous sodium sulphate, 15 oz.; ammonium 
chloride 1.75 oz.; boric acid, 2 oz. No method for producing 
bright chromium coatings directly on Zn is known at pres- 
ent. Ha (7a) 
_ Experimental Plating Cell. T. F. Hawiey. Metal Industry, New 
York, Vol. 29, Nov. 1931, page 480. 

For use in preliminary studies of regular plating proced- 
ure, such as control of current density, strength of solution, 
effect of temperature, an experimental plating cell can be 
easily made from 8 pieces of paraffined poplar board which 
form the sides and bottom and the two ends are formed by 
clamping in place metallic electrodes using rubber gaskets. 
_ Layout ef a Small Blectro Zincing Department. Jonny L. 
ant. Metal Industry, New York, Vol. 29, Dec. 1931, pages 
ve t-Oc8, 

A general description is given of the arrangement of a 
plant for zine plating 150 dozen yokes and 80 Ibs. ferrules 
per day. PRK (7a) 





METALLIC COATINGS OTHER THAN ELECTROPLATING (8) 


Metal-Lined Steel Tubing Made by New Process. Brass 
World, Vol. 27, July 1931, page 160. 

Steel tubing lined with various non-ferrous metals suit- 
able for a variety of uses is made by the Detroit Seamless 
Steel Tube Co., Detroit, Mich. A metal-lined tube is supplied 
with a very perfect bond between the outer and inner shells, 
showing no evidence of possible separation. The centrifugal 
casting of the lining metal provides a superior texture. Lin- 
ings already successfully applied are bronze, brass, Sn, and 
almost any alloy or non-ferrous metal. WHB (8) 

Status of the Welded-On Overlay. M. Catiin Smitu. Steel, 
Vol. 88, June 18, 1931, pages 39-42. 

A review of the development of hard-facing or welded-on 
overlay by means of electric or acetylene heating; good 
prospect is seen for this process. Ha (8) 

Surface Treatment of Materials. (Oberflichenbehandlung 
der Werkstoffe.) W. WirperHoLt. Maschinenbau, Vol. 10, Feb. 19, 
1931, pages 132-134. 

A short, concise review of the field of surface treatment 
is made, including both the mechanical and chemical meth- 
ods. The surfaces may be covered by the effects of chemical 
treatment, by the use of paints and by metallic coatings. 
The variety of behavior and range of usefulness of each, as 
well as the possibilities for improvement and the necessity 
for coéperative research is discussed. MAB (8) 

Aluminum and Its Alloys, Electrician, Vol. 106, May 29, 1931, 
page 782. 

The principles of surface treatment by electrochemical 
methods and processes for various uses are discussed. The 
available methods of surface treatment may be divided 
broadly into 2 main categories (mechanical and chemical) 
with the latter subdivided into pure chemical, physico- 
chemical and electrochemical. The treatments may serve as 
protection, decoration, or insulation, Various forms of anodic 
oxidation are outlined. Al presents special difficulties for 
electro-deposition, but the difficulty of non-adherent film 
can be overcome by: (1) coating the metal with a fast- 
adhering coating of a second metal (usually Cd or Zn); (2) 
working with a very big current; (3) rendering the metal 
passive. The last method is most commonly used. Some spe- 
cial methods are pointed out. An Al surface may be pre- 
pared for electrodeposition by electrolytic deposition of an 
amalgam. A suitable bath contains: 10 gm. zine chloride, 5 
=m. mercuric nitrate, 200 gm. caustic soda, 200 gm. sodamide, 
40 gm. stannous chloride and 10 gm, caustic potash to 20 
liters of water. The voltage is 1.5 and the time a few min- 
utes. For Al plating, the bath must be well buffered, con- 
tain a suitable addition agent and have a definite pH value 
maintained. Ni, Cu, Cd and Zn are plated directly on Al and 
combinations of Cd-Cr, Ni-Cu-Ni or brass, Ag, Au, Pb, Co, 
etc., with an intermediate plating of one of the former 
metals, usually Ni or Cu, Ni is plated on a roughened sur- 
face: Cu, Cd and Zn on a smooth surface. Several baths for 
Ni plating solutions for Al are given, as well as for Zn and 
Cd. Soft rubber may be fixed directly to Al by vulcanization 
Coloring, and coppering of Al, and blackening are touched 
upon. WHB (8) 

Calorising. Engineer, Vol. 152, Aug. 7, 1931, page 139. 

Brief discussion of the process of alloying the surface of 
steel with Al. A photomicrograph is given which shows the 
normal steel structure merging at the surface into an alloy 
with the Al and finally a thin film of aluminum oxide form- 
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ing a protective coating on the outside. A graph is given 
showing the resistance of calorized steel as compared with 
untreated metal to scaling at high temperatures. LFM (8) 
The Surface Treatment of Aluminium and Its Alloys. Metal 
Industry, London, Vol. 38, May 29, 1931, pages 555-558; June 
26, 1931, pages 649-651. 
This is Intelligence Memorandum No. 16 of the British Aluminum 
Company, Lid. A detailed description is given of the mechani- 
cal, chemical, and electrochemical methods of surface treat- 
ment of Al and its alloys for protective and decorative pur- 
poses. PRK (8) 
Zine Coating Protects Hudson River Bridge Cables. Metai 
Industry, N. Y., Vol. 29, May 1931, page 210. 
Special apparatus was used to hot galvanize twice the 
29,000 tons of wire, 0.192 in. in diameter, before it was 
“spun” into the bridge cable. PRK (8) 
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INDUSTRIAL USES & APPLICATIONS (9) 


Lead in Form Of Continuous Mold Used in Curing Rubber. 
American Metal Market, Vol. 38, Apr. 8, 1931, page 3. 

Reprint of same by James L. Cutler in The Circle, National 
Lead Co. Bulletin, Apr. 1931. DTR (9) 

Honing Cylinder Blocks, Barnes Drill Co. Abrasive Industry, 
Vol. 12, Nov. 1931, page 30. 

An all-geared, hydraulically operated honing machine is 
described and illustrated. It is designed especially for eco- 
nomical finishing of automobile engine cylinder blocks. 

WAT (9) 

Aluminum-Alloy Motor Launch. Enyincering, Vol. 131, Apr. 
24, 1931, page 542. 

Describes launch built by the Birmingham Aluminum 
Casting Company, using Birmabright Al alloy. This is a 
high-Al alloy containing some Mg but very little Si. It is 
highly corrosion-resistant and has excellent physical prop- 
erties. When cast in sand, the alloy has a clean, bright finish 
and is free from porosity. LF'M (9) 

Alloy Steels Important in Valwe Manufacture. A. H. ALLEN. 
Iron Trade Review, Vol. 86 Feb. 20, 1930, pages 39-42, 47. 

Describes practice of Thompson Products Inc., Cleveland. 
Si-Cr steel containing 3-4%C and 7-10% Cr is used in auto- 
motive exhaust valves. Intake valves are made from a spe- 
cial steel, S.A.E. steel 3140, and a few from 6150. An austen- 
itic steel known as C.N.S. steel, with a Cr content of 11-15%, 
Ni, 7-9%, and Si, 2-3%, is used for most aircraft exhaust 
valves. It is corrosioh resistant, has high strength at heat 
and will not harden. S.A.E. 71360, a high W steel, is used for 
aircraft intake valves and some exhaust valves. A Co-Cr 
steel, PRK-33, is used for a few aircraft exhaust valves. It 
is heat resistant and has high tensile strength and good im- 
pact values. Outlines the various operations in the manu- 
facture of valves. MS (9) 

Cleveland's Results From Rail Wear Studies. Howarp H. 
Grorce, Electric Traction, Vol. 27, Nov. 1931, pages 540-541. 

The use of intermediate manganese steel rails at car shops 
and other points of excessive wear by the Cleveland Rail- 
way Company has been justified through rail wear studies. 
The results show that the rate of vertical wear per 100,000 
wheel passes between stops and at the stop are identical, a 
condition which is very desirous. No difficulty has been en- 
countered in welding this material; both seam welds and 
Thermit welds have shown no breaks to date (since Aug 


1928). The company feels that the increase rail cost of 7%% 
has been well worth while. Composition of material not 
given. WAT (9) 


Aluminum Foil as a Basis of Insulation. Max Breitunc 
Refrigerating Engineer, Vol. 22, July 1931, pages 11-14. 

Al foil insulation is built up by applying successive layers 
of foil with spacings of approximately 1/3 in. The foil may 
be in flat sheets or crumpled to provide irregular surfaces 
The foil used is about 0.0003 in. in thickness, Al foil insula- 
tion has the advantage of being very light in weight, weigh- 
ing only 8 oz./ft.3 of insulation, while cork and magnesia 
weigh 10 lbs. and 17 lbs./ft.8, respectively. As an insulation, 
the crumpled Al foil is equal to cork at low temperature 
and superior to magnesia at high temperature. Al foil op- 
erates as an insulant because of its high reflectivity for 
radiant heat, about 95% of the radiant heat being reflected. 
Long exposure of the foil to the atmosphere even at high 
temperature did not change the reflectivity. (9) 

The Building Spandrel of Cast or Sheet Aluminum alloy. 
Engineering News-Record, Vol. 108, Feb. 11, 1932, pages 216-217. 

Discussion of the manufacture and properties of cast 
aluminum ornamental spandrels. CBJ (9) 


Welded Steel Tools. Edgar Alien News, Vol. 10, Jan. 1932, 
page 28. 

In these tools the ends, not only the tips of high-speed 
steel are welded to shanks of a high-grade quality steel, for 
which method a considerabis economy is claimed. Ha (9) 


Cast Steel Foundations for Railroad Kquipment. Wm. M. 
SHeenan. Railway Mechanical Engineer, Vol. 105, Dec. 1931, pages 
573-577, 584; Steel Founder, Vol. 2, Jan.-Feb. 1932, pages 18-23. 

Many parts of very bulky proportions, as bottoms of ten- 
der tanks, locomotive beds, etc., are illustrated. Problems of 
maintenance were simplified by the introduction of cast steel 
parts. Ha (9) 

Cepper Tubes in Domestic Plumbing. (Le tube en cuivre 
dans les canalisations d’eau domestiques.) Cuivre et Laiton, 
Vol. 4, 1931, Dee. 15, pages 543-549, Dec. 30, pages 567-574. 

The hygienic and economic advantages of Cu pipes over 
Pb pipe in the water installation of houses are pointed out: 
formulas and diagrams for the determination of proper 
diameter of pipes are given. Ha (9) 

Report of the Springs Research Committee. Department of 
Scientific & Industrial Research, London, Nov. 1931, 75 pages. 

Research work was carried out with particular reference 
to properties of spring materials, design of springs, and 
method of suspension of vehicles. The points investigated 
were the best distribution of material in the spring and the 
stresses to be allowed in the material, the various methods 
of transmitting the driving torque and their effect on the 
spring, the methods of attachment of the spring to the 
chassis, the effect of nip on the safe stress to which the 
material could be subjected, the use of rebound plates, resil- 
ient stoppers, and reversed camber. The materials used, the 
test methods applied are described in detail; as a general 
conclusion it could be stated that all steels investigated can 
be treated so as to give very high intrinsic properties, yet 
these high properties are not realized in the spring material 
as ordinarily manufactured and used. This surprising dis- 
crepancy is due to the fact that, owing to development of 
surface weaknesses as the result of heat-treatment or other 
causes, the intrinsic properties are never fully realized 
either in spiral springs or in plates. The influence of the 
weak surface layer seems to be sufficient to nullify to a 
great extent the advantages gained by the use of properly 
treated high-grade spring steels. The general theory of de- 
signing springs is developed: appendices with bibliographies 
on sprints and a list of published papers on research in this 
field is added. Ha (9) 
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Copper Roofs. (Les Toitures en Cuivre.) Cuiwre et Laiton, 
Vol. 4, Nov. 30, 1931, pages 517-530. 

The various types of roofs as employed for buildings and 
other edifices of a more formal character, their construction 
details and materials are described in detail; a solution for 
producing an artificial patina is given, and a number of im- 
portant buildings with copper roofs in America and Europe 
enumerated. Ha (9) 

Copper and Wine. (Le Cuivre et le Vin.) Cuivre et Laiton, 
Vol. 4, Dec. 15, 1931, pages 553-554. 

The important part which copper has in the modern treat- 
ment of grapes and wine is pointed out; copper sulphate 
serves to destroy injurious insects. Copper apparatus and 
tubing are used in pressing, fermenting the juice, and treat- 
ing the finished product. Ha (9) 

Thallium. Chemicals, Vol. 36, Dec. 1931, page 25. 

Sources, properties and uses of Th are given. Because of 
their high refracting power, Th compounds are used in the 
manufacture of certain kinds of optical glass. WAT (9) 

Alloy 43 in Architecture. (Legierung 43 in der Architektur.) 
Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 13, 1931, page 882. 

This is an Al-Si alloy of silver white color which can be 
cast very easily; it has a tensile strength of 14 kg./mm2 
and a very high resistance to corrosion. It is used particu- 
larly for ornaments, frames, window sashes and sills, etce., 
for architectural purposes. Ha (9) 

Bomb of Chrome-Nickel Steel withstands High-Pressure. 
Steel, Vol. 89, Aug. 27, 1931, page 33. 

In an oil cracking process, bombs are used for heating a 
heavy crude oil to 850°-950° F. for the extraction of com 
mercial gasoline. The bomb is of forged chrome-nickel stee] 
and withstands a pressure of 1000 lbs. Ha (9) 

Mirrors and Reflectors. Metal Progress, Vol. 19, May 1931, 
pages 92-96. 

Description of silvering methods and the history of mir- 
ror making. WLC (9) 

Nickel Cast Iron in the Automobile Industry. Foundry Trade 
Journal, Vol. 45, Oct. 29, 1931, pages 267-271. 

An article, accompanied by 8 figures and 1 table, showing 
suggested compositions of castings for the automobile in- 
dustry. A brief discussion is introduced of the value of 
nickel (1)-in equalizing the structure and thus minimizing 
the variations between thick and thin sections in a casting, 
(2) in improving machinability, (3) in refining and c 
densing the iron in thick sections, (4) in eliminating por 
ity, (5) in inducing heat- and corrosion-resistant proper! 
when present in sufficiently high proportions together with 
other elements, (6) in improving resistance to wear i 
abrasion, (7) in giving to iron qualities which make it capa- 
ble of improvement by heat treatment, and (8) in producing 
high expansion castings to work in conjunction with al 
inum alloys. This is followed by a description of numerous 
instances where nickel cast iron has proved of value in 
automobile industry. OWE 


Aluminum Cable Specified. American Metal Market, Vo) 
Apr. 1, 1931, page 14. 

Reprinted from Metal Bulletin, London. Total of 12,000 miics 
steel-cored Al cables and earth wire specified for main lines 
or total of 8,500 tons. Equal quantity of secondary low vv 't- 
age lines. DTR ) 

Hafnium Has Few Uses. American Metal Market, Vol. 38, Muy 
28, 1931, page 5. 

Reprinted from U. S. Bureau of Mines Information Circular 6} 
“Hafnium.” High melting point and electronic emissivity to 
be used in radio tubes and incandescent electric lamp fi\!:- 
ments, and for cathode surfaces of X-ray tubes and recti- 
filers. DTR (9) 


Platinum Has No Substitutes For Many Of Its Uvnea. 
American Metal Market, Vol. 38, Apr. 8, 1931, pages 2-3. 

Reprinted from Information Circular 6389, “Platinum,” US. 
Bureau of Mines. Covers entire scope of uses of Pt and allied 
metals. Some substitutes in electrical industry for Pt, and 
in surgical dental instruments Pt replaced by Stellite and 
other alloys of Cr, W, and Co. DTR (9) 


New Ways in Building Pipe Lines (Neue Wege im Rohkr- 
leitungsbau). H. JuerGens. Autogene Metallbearbeitung, Vol. 24, 
Oct. 1, 1931, pages 291-293. 

Notes the advantages offered by welding and cutting in 
the building of gas lines and water lines for building up 
new city districts and settlements. A comparison of costs 
shows considerable savings against other methods. Ha (9) 


Pipe Line Review Notes. W. S. Jonnston. American Gas Journal, 
Vol. 136, Feb. 1932, page 31-32. 

More than 9009 miles of natural gas lines were laid in 1931 
costing approximately $450,000,000. The largest line, 975 
miles long, cost on an average of $75,000 per mile. 220,000 
tons of 24-inch diameter steel pipe were used. Line crosses 
portions of the states of Texas, Oklahoma, Kansas, Ne- 
braska, Iowa and Illinois. Pipe was welded and used sleeve 
couplings at pre-determined intervals to provide for expan- 
sion. Exterior of pipe was coated with non-corrosive paint. 
In some soil conditions the pipe was wrapped with espe- 
cially impregnated felt and then sealed with hot ae ee 

( 


Automobile Body Sheets; Properties of Steel for Body 
Building. R. ©. Grirris. S. A. E. Journal, Vol. 30, Jan. 1932, 
pages 27-28. 

The requirements of sheets for producing automobile bod- 
les are that they can be formed without breaking, necking 
down, wrinkling or buckling, and that the surface of the 
finished part shall be free from defects which would cause 
excessive finishing costs. Automobile body sheets are made 
today by 3 principal methods: the hand-operated mill, the 
continuous hot-mill practice, and the continuous cold-mill 
process, working either on coils or single sheets. Methods 
for testing the quality of the sheet are described. The fac- 
tors which are at present beyond the absolute control of 
the sheet manufacturer are ingot segregation. slight chem- 
ical variations between different heats of steel, unavoidable 
variations in normalizing temperatures or cooling rates, and 
variations in items like gage and surface conditions. Sug- 
gestions for coéperation of shops are offered. Ha (9) 












HEAT TREATMENT (10) 


Improved Equipment Facilitates Heat Treatment of Bolts. 
A. H. Aten. Steel, Vol. 88, Feb. 26, 1931, pages 31-34. 

A rather complete account of the modern heat treating 
department in the bolt and nut plant of the Lamson and Ses- 
sions Co., Cleveland, Ohio. JN (10) 


A Contribution to the Question of Inner Stresses in Steel 
due to Heat Treatment. (Beitrag zur Frage der Eigenspan- 
nungen im Stahl durch Wiirmebehandlung.) Hans BUHLER. 
Mittetlungen aus dem Forschungs-Institut der Vereinigte Stahlwerke 
Aktiengesellschaft Dortmund, Vol, 2, No. 8, 1931, pages 149-192; 
Archiv fiir Eisenhiittenwesen, Vol. 5, Feb. 1932, pages 413-418. 

The concept of “inner stresses” is defined as that state 
which is produced in a body in any manner without the 
effect of an exterior force. Inner stressés occur as soon as 
non-uniform changes of volume or shape occur in a body 
over its section. These changes can be of chemical origin, 
a consequence of non-uniform chemical composition; of me- 
chanical origin as consequence of forging, rolling, drawing, 
etc., of thermal origin as heating or cooling stresses; of 
physico-chemical origin as consequence of a transformation 
of structure with change of volume. The last two are the 
principal causes in the heat treatment of steel and are thor- 
oughly investigated. From the test results, for the details 
of which the paper must be referred to, it follows that pure 
heat stresses caused by water quenching of C steels below 

mperatures of point Ay, increase gradually up to 450° C. 
then considerably. Tangential stresses have a similar course 
as the longitudinal stresses. Inner stresses can be removed 
Llmost entirely by annealing; up to 300° C, they are reduced 
considerably, and by annealing up to 600° C, also the maxi- 
mum stresses are reduced to less than 10 kg./mm.2 Numer- 
ous diagrams and curves illustrate the test results and a list 
i 9 bibliographic references is added. DTR+Ha (10) 


Heating and Treating Locomotive Forgings. Metal Progress, 
Vol. 19, Apr. 1931, pages 45-48. 
4 release of the Recommended Practice Committee A.8.8.T. 
es the recommended methods of heating for forging, forg- 
annealing, normalizing and tempering. Times and tem- 
atures for various steels and sizes are recommended. 
WLC (10) 


Decarburizing Action of Fused Salt Bath. A. Seutue & E. 
1:uLz. Iron Age, Vol. 128, Dec. 17, 1931, page 1554. 
n abstract translation of an article in Stahl und Eisen, 
1. 51, June 25, 1931. See Metals & Alloys, Vol. 3, Jan. 1932, 
e MA 13. VSP (10) 


Difficulties of Heat Treating Tubular Axles are Overcome 
i Special Design of Normalizing and Hardening Furnace. 
W. Sprinc (Logan Gear Co.). Automotive Industries, Vol. 65, 
1931, pages 241, 244; American Gas Journal, Vol. 135, Sept. 

|, pages 56-57. 
ecial furnace is continuous-chain-conveyor type, gas 
. with capacity of 50 axles/hr, from cold to normalizing 
perature of 1650° F. and hardening temperature of 
> F. Normalizing furnace inside 13 ft., hardening unit 
, and cooling chamber between units 6 ft. long. Descrip- 
of normalizing, hardening, quenching, pickling and 
wing is given. CBJ+DTR (10) 


‘ieat Treatment of Small Tools with Modern Equipment 

! Technique. Davip A. Nemser (Pratt & Whitney Co.). Metal 
ess, Vol. 21, Feb. 1932, pages 23-28. 

onsiderable advance has been made in recent years in the 

trol of the art of hardening both by furnace manufac- 

rs and metallurgists. The determination of the physical 

! iirements of the tool material and the selection of com- 

inereial steels is followed by study of the ability to duplicate 

ity in mass production and facilities necessary. The 

(hor amplifies the statement that cost of such facilities is 

ndary to their efficiency. Furnaces for the treatment of 

s ll tools of water hardening tool steel, oil hardening tool 

|, and high speed tool steel are described. Considerable 

f e is devoted to the treatment of high speed steel and 

furnaces used. Tongs and other fixtures to facilitate quality 

and uniformity of work are discussed. Surface finishing of 

tools and inspection methods are described. WLE (10) 


Decarburization of Steel at Heat-Treating Temperatures. 
Gas Journal, Vol. 195, July 15, 1931, page 149. 


Reviews the Bulletin put out by the Department of En- 
gineering Research of the University of Michigan under the 
auspices of the Committee on Industrial Gas Research of the 
American Gas Association in 1928 for a remedy for the de- 
carburization of steel in certain hardening operations in 
which the maximum surface hardness is required. The paper 
is written by W. E. Jominy, who points out that decarburiza- 
tion has often been the cause of excessive wear and the 
early failure of parts in practice. The influence of gases 
found in the products of combustion of manufactured gas, 
the effect of changes of pressure, of rate of flow of the gases, 
and of the atmosphere were investigated. H has the strong- 
est decarburizing action of gases in an open-fired furnace. 
Carbon dioxide is the second most serious gas. N, if abso- 
lutely pure, causes no decarburization, though ordinary 
nitrogen does. Steam causes a very small amount after 5 
hours’ heating at 1450° F. and air has very little under the 
Same conditions. Variations in pressure from % to 1% at- 
mospheres have practically no effect on decarburization. The 
stronger the oxidizing furnace atmosphere as measured by 
the percentage of free O, the less the tendency to carburize, 
and conversely. Elimination of decarburization and of scal- 
ing can be accomplished by heating in pure N. 3 main 
methods are given: (a) heating in a so-called neutral or 
slightly oxidizing furnace atmosphere; (b) a hypereutectoid 
case will minimize softness if the steel has been carburized; 
(c) formation of certain types of scale on the surface will 
prevent decarburization. Short periods of exposure may be 
used to minimize the decarburizing effects. Steels of certain 
composition may decarburize more rapidly than others. 
MAB (10) 


Case Hardening & Nitrogen Hardening (!0c) 


Temperature Control a Feature of New Nitriding Furnace. 
James H. Knapp. Steel, Vol. 88, Feb. 19, 1931, pages 38, 40. 

Describes new type of gas-fired furnace, the Convecto, 
especially adapted for continued low temperature operation. 
The temperature of the furnace is kept below the flame 
temperature of the fuel by means of a regulated stream of 
cold air which mixes with the gases of combustion around 
the flame. Also, a uniform and rapid circulation of hot gases 
is maintained throughout the furnace chamber. It is claimed 
that this furnace can be operated satisfactorily between 
300° and 1200° F. with close temperature regulation and uni- 
form heat distribution. JN (10c) 


New Carburizing Bath Affords Increase in Depth of Case. 
E. C. Morrett. Steel, Vol. 88, Mar. 12, 1931, pages 38-42. 

The usual sodium cyanide bath gives a case of about 0.01 
in. thickness. By adding an activating ingredient, calcium 
cyanide, cases from 0.005 to 0.032 in. at carburizing tem- 
peratures of 1650° to 1700 ° F. can be produced in 3 hours 
The procedure is described more in detail and curves show- 
ing the improvement produced. Ha (10c) 

Hardness Induced by Nitriding. Marcus A. GrossMAnn. Foundry 
Trade Journal, Vol. 45, Oct. 22, 1931, page 259. 

Extended abstract of paper which was read at a meeting 
of the American Iron & Steel Institute. See “An Appraisal 
of Nitriding,” Metals & Alloys, Vol. 2, Nov. 1931, page 264. 

OWE (10c) 

Is the Carburizing Process a Success? E. IF. Lakr. Heat /reat 
ing & Forging, Vol. 17, May 1931, pages 455-459. 

The author believes that frequently properly heat-treated 
alloyed steels give better service and even make a saving in 
material for parts under heavy fatigue stresses possible. The 
carburizing process often does not give uniformity of grain 
and causes inner stresses leading to microscopic cracks. 

Ha (10c) 

Influence of High Frequency Electrical Oscillations on the 
Properties of Metais and Alloys. Jutius Grant. Metal Industry, 
London, Vol. 39, Aug. 28, 1931, page 205. 

The diffusion of chromium and of carbon in iron is speed- 
ed up by the high frequency vibrations set up by electro- 
magnetic oscillations. The degree of nitriding hardness can 
also be increased. PRK (10c) 


Quenching (10d) 


An Investigation of Martensitic Quenching and a Huarden- 
ing Thermal Treatment for Cast Irons (Recherches sur ia 
trempe martensitique et le traitement thermique durcissant 
des fontes). Leon GuiLtet, Jean Gatinourc & Marcer Bauray. Rev 
de Métallurgie, Vol. 28, Nov. 1931, pages 581-597. 

The advantages of white cast iron castings can be full) 
realized when castings leave the mold in martensitic state, 
softened for machining by a proper treatment and rehardened 
again by some very mild treatment which will not introduce 
any cracking. The same results can be obtained using gray 
iron to which some alloying elements are added and which 
is heat treated after machining. The present paper is th: 
result of a very extensive investigation dealing largely with 
the influence of Ni addition on hardening properties of cast 
iron. Critical points, necessary quenching rates and physica! 
properties after heat treatment of several hundred different 
irons were determined. Quenching decreases all mechanical 
characteristics with exception of hardness, but drawing 
after it increases shear resistance by about 50% and bend- 
ing value by 10%. In selection of the desired composition, 
one must have a gray iron, which, the carbon content being 
given, specifies the minimum amount of Si. Quenching ten 
dency is obtained by addition of Ni. Its amount depends on 
the permissible cooling speed. For oil quenching, 1.5-2% are 
sufficient. For air quenching, 4 or 5% are required, depend 
ing on the thickness of the casting. In the majority of cases 
Si can be around 1%. The paper is illustrated with 41 curves 
and tables and 11 photomicrographs. JDG (10d) 


Effect of the Quenching Temperature om the Physical 
Properties of KA2S. Joun L. Evernart. Wire & Wire Products, 
Vol. 7, Jan. 1932, pages 5-7. 

The tests were made with the stainless steel KA2S of the 
composition 0.065% C, 0.54% Si, 16.96% Cr, and 8.93% Ni. The 
samples were heated up to different temperatures and 
ore in cold water. The following table shows the re- 
sults: 


Quench- Hard- Yield Tensile Reduc- 
ing ness Point Strength Elong. tion of 

Temp.°F Rockwell lbs./in.2 lbs./in.2 %in2” Area % 
1850 B-74 28,000 94,000 62 75 
1950 B-78 29,500 95,000 60 72 
2050 B-78 30,000 96,000 58 71 
2150 B-73 27,000 89,500 62 68 
2300 B-70 25,500 84,000 66 72 


The results indicate that although the heat treatment of 
the austenitic alloys is a very simple process as compared 
with some other alloys, the quenching temperature is a very 
important factor in obtaining suitable physical properties 
and grain size. Ha (10d) 


Does Quenching Stiffen a Spring? Metal Progress, Vol. 18, 
Dec. 1930, pages 90, 116. 

A discussion by A. L. Boegehold, (General Motors, Detroit) 
and F. P. Zimmerli, (Barnes, Gibson-Raymond, Inc., Detroit) 
of an editorial article in Oct. Metal Progress, regarding the 
effect of quenching after coiling heat treated wire into a 
spring. WLC (10d) 

Quenching Cracks (Les tapures de trempe). A. SourpiLion. 
Revue de Métallurgié, Vol. 28, Nov. 1931, pages 631-638. 

A summary of the well known factors leading to crack- 
ing of steel on quenching. Recommendation is meade to re- 
place, where possible, high carbon steels with alloy steels 
containing less carbon. For important parts, the use of 
plain carbon steel requiring a water quench should be 
avoided. JIDG (104d) 
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Drawing (10e) 

A Contribution to the Study of Tempering Quenched Steels. 
(Contribution a Vetude du revenu des aciers trempes.) 
Pierre CHEVENARD & ALBERT Portevin. Revue de Métallurgie, Vol. 
28, Aug. 1931, pages 417-425; Sept. 1931, pages 503-517; Oct. 
1931, pages 546-556; Revue Universelle des Mines, Series 8, Vol. 
6, Nov. 15, 1931, pages 309-315; Dec. 1, pages 391-400; Dec. 
15, 1931, pages 443-448. 

All complex changes occurring in a metal during thermal 
treatment can be detected and accurately estimated only by 
thermo-physical methods. Dilatometer records the weakest 
and slowest reactions on the diagrams which are easy of 
interpretation because the aggregates obey the laws of 
mixtures. 12 steels were investigated dilatometrically, sepa- 
rating the heating and cooling periods by a 7-hr. interval 
at a constant temperature. The results were checked mag- 
netometrically and under a microscope. High C alloy steels 
quenched to a fully austenitic state were used as samples 
with a few exceptions. In Mn steel (1.5% C, 2.05% Mn) the 
decomposition of austenite occurs in 2 stages: (1) austenite 
into cementite and less carburized austenite (2) partially 
decarburized austenite into cementite and q iron. The de- 
composition of martensite is slower and is accompanied by 
variations in the distribution of Mn in cementite and q iron 
segregating in the former. In a Cr steel heated under 330° 
C., precipitation of cementite with the low Curie point, 
transformation of into a iron and the precipitation of 
cementite with a high Curie point are observed. The pre- 
cipitation of proeutectoid cementite preceding or accom- 
panying the formation of troostite is very sharp here. The 
decomposition of martensite is completed at 350° C. Above 
330° C., the precipitation of carbides is faster than the for- 
mation of troostite. At the end of the heating interval the 
austenite which remains undecomposed becomes more 
abundant and contains less C and Cr, the higher was the 
temperature of isothermic heating so that, deprived from 
the stabilizing action of these elements, it cannot return 
to the room temperature without some profound changes. 
Cooled from this range, the steel becomes quenched with the 
formation of secondary martensite. Dilatometer shows it 
clearly. With 1.25% C and 4.8% Cr, the phenomena are the 
same as for lower C-Cr steel but are much sharper. On its 
hardness curve there are 3 distinct maxima at 300°, 400° 
and 475° C, corresponding to the formation of troostite, pre- 
cipitation of cementite from austenite and secondary quench- 
ing. Quenched from 1180° C., a 1.60% C steel forms a mix- 
ture of equal amounts of austenite and martensite. The 
latter appears after an acid etch as bright needles. From 
the room temperature to about 150° C. martensite decom- 
poses forming finely divided cementite and martensite less 
rich in C. This increases its solubility and after an acid 
etch the martensite appears now as dark needles. From 
150° C. upwards the decomposition of austenite into pro- 
eutectoid cementite and troostite (a mixture of martensite 
and cementite) becomes more and more rapid and partially 
decomposed austenite becomes more corrodible so that acid 
etch darkens it while leaving martensitic needles bright 
again. Above 245° C., no more y iron is present. The steel 
consists then of 3 martensites: the original, the one formed 
on decomposition of austenite and martensite of troostite. 
They all lose their C progressively tending towards sorbite, 
a mixture of a iron and cementite. To this reaction must 
be added structural changes such as coalescence of cemen- 
tite, etc. Drawing above 550° C. causes in this steel the 
dissociation of cementite into graphite and ferrite. In draw- 
ing a quenched 0.8% C steel, the decomposition of austenite 
is slight and changes in martensite are pronounced. The 
transformation of austenite into troostite is completed here 
at 225° C. The rapid increase in hardness at 75° C. is not 
due here to the decomposition of austenite, which is prac- 
tically unaffected under 100° C. but to the precipitation of 
cementite from martensite. Freed from the secondary phe- 
nomena of austenite decomposition, the mechanism of mar- 
tensite decomposition consists in progressive decarburiza- 
tion of a Fe-C solution taking place over a wide temperature 
range. 72 graphs and 11 photomicrographs are given. 


Ha+JDG (10e) 
Aging (10f) 


Age-Hardening of Titanium-Copper Alloys. (Vergiitbare 
Titan-Kupferlegierungen.) W. Kroii. Zeitschrift fiir Metalikunde, 
Vol. 23, Jan. 1931, pages 33-34. 

Cu-Ti alloys can be melted in air up to 3% Ti, but greater 
Ti-content leads to formation of titanium nitride. With air 
excluded (argon) forgeable alloys can be prepared with 
Ti as high as 6%. A (t-x) constitutional diagram is given up 
to 25% Ti in which the liquidus and solidus have been ex- 
perimentally determined. The solid solubility curve is ap- 
proximated: at 900° C. (the eutectic temp.) the solid solu- 
bility is probably 3-4% Ti, at room temperature the solu- 
bility is less than 0.56% Ti since this alloy ages. Curves are 
given for Brinell hardness and tensile strength of Cu-Ti 
alloys up to 4% Ti immediately after quenching from 850° 
Cc. and after 24 hrs. aging at 350° C. In the quenched 3% Ti 
alloy, the Brinell hardness is 85 and the tensile strength 
45 ke./mm.2 as compared to 52 and 32 kge./mm.2 for pure 
Cu; aging for 24 hrs. at 850° C. increases these values to 200 
and 72 kg./mm.2. Curves are given showing changes in elec- 
trical conductivity of alloys up to 3% Ti as a function of 
aging treatment. RFM (10f) 

Heat Treatment of Highly-stressed Pipe Line Parts. 
(Ausgiiihen von hoechbeanspruchten Rohrleitungsteilen.) 
W. Paut. Die Wairme, Vol. 54, July 18, 1931, pages 560-562. 

By an annealing treatment, which is discussed at length, 
the aging phenomenon occurring in tubes deformed at ordi- 
nary or elevated temperatures, can successfully be overcome. 

EF (10f) 

The Phase-Theory Basis of Aging of the Duralumin Tyce 
in the Ternary System. E. Scuerrt. Metallurgia, Vol. 3, Mar. 1931, 
pages 177-180, 182. 

Translated from Zeitschrift fiir Metallkunde, Vol. 22, Sept. 1930, 
pages 297-302. See Metais & Alloys, Vol. 2, July 1931, page ar 

(10f) 
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Cast Steel in the Aged Condition. A. Pomp. Canadian Foundry. 
man, Vol. 22, Oct. 1931, page 18. 

An extended abstract of the article which appeared in 
Stahl und Eisen, Apr. 3, 1930, page 440. See Metals & Alloys, Vol. 
1, Oct. 1930, page 800. OWE (10f) 

Age Hardening of Copper-Titanium Alloys. Earte E. Scuv- 
MACHER & W. C. Exttis (Bell Laboratories, N. Y.). Metals & Alloys, 
Vol. 2, Sept. 1931, page 111. 

The authors report the age hardening properties of Cu 
alloys containing up to 2% Ti. WLC (10f) 

The Improvement of a High Alloy Austenitic Chromium- 
Nickel Steel by Precipitation Hardening. (Die Vergiitung 
eines hochlegierten austenitischen Chrom-Nickel- Stahlis 
durch Ausscheidungshirtung.) E. Greuticu. Archiv fiir Eisen- 
hiittenwesen, Vol. 5, Dec. 1931, pages 323-330. 

Report from the Research Laboratory of the Isolation 
A.-G., Mannheim. 9 references. After briefly reviewing the 
literature on precipitation hardening in various alloys, the 
author presents the results of his own investigations which 
were carried out on 6 Cr-Ni steels of the following ranges 
of composition: C: 0.22-0.51%; Si: 0.06-0.12%; Mn: 1.40- 
2.30%; P: 0.018-0.037%; S: 0.014-0.032%; Cr: 9.60-11.48%; Ni: 
33.53-36.05%. The mechanical properties were determined 
after various treatments which caused precipitation of car- 
bides. For hardness tests, cubic specimens 20 mm.2 of the 
above steels were annealed at 1200° C. for 6 hrs., water 
quenched and aged at temperatures from 400° to 1000° C. for 
from % hr. to 100 hrs. The hardness is essentially increased 
at aging temperatures between 650° to 800° C., with the 
largest increase shown at temperatures between 650° to 
700° C. amounting to about 90% of the original hardness. To 
attain maximum hardness aging times between 24 hrs. and 
100 hrs. are necessary at 650° C, but at 700° C. the maximum 
values are obtained at 24 hrs. The increase of hardness is 
accelerated at higher temperatures but the possible increase 
of hardness decreases, so that it amounts to only 65% at 
750° C. and to 50% at 800° C. The other mechanical proper- 
ties also were determined on test bars, annealed at 1000° 
C., 1050° C., 1100° C., 1150° C. and 1200° C. and aged at 700°, 
750° and 800 C. for various times. In quenching from 1200° 
C. and aging at 700° C., the yield point is increased by about 
90% to 52.3 kg./mm.?2; the tensile strength by about 20% to 
80 kg./mm. These maximum values were attained after an 
8 hr. aging. Elongation and notch toughness are correspond 
ingly decreased, maximum, about 50%. Whereas after an 
8 hr. aging, elongation and reduction of area amount to 
19% and 47% respectively, the corresponding values after 
100 hrs. aging are 13% and 36%, respectively. The cooling 
velocity must be rather rapid for air cooled specimens show 
but slight effects of improvement and furnace cooled speci- 
mens, none at all. The C content of the steel is of great im- 
portance, The effect of improvement is remarkable even at 
0.2% C., reaches its maximum at 0.3%, but decreases agzain 
at 0.4%. The properties of improved specimens were also 
studied at elevated temperatures. The result is that up to 
500° C., yield point and tensile strength are essentially 
higher than in non-improved state. The author, therefore, 
draws the conclusion that the creep limit will also be found 
at higher temperatures and that the velocity of creep is 
lowered. The solubility in concentrated HCl is increased by 
improving by about 400%. This increased solubility does not 
become apparent unless the specimens are aged for a very 
long time. The carbide precipitations are clearly shown in 
the aged specimens, and it could be proved that the number 
of the carbides precipitated has to surpass a certain linit 
to bring about an essential improvement of the mechanical 
properties. It is, furthermore, shown that the arrangement 
of the carbides upon planes of slippage is of importance. In 
comparing the results on the number of carbide particles 
precipitated with those of the previous investigation by E. 
Greulich & G. Bedeschi. (Archiv fiir Eisenhiittenwesen, Vol. 3, 
1929, pages 359-363), it is found that the decrease of the 
number of the precipitated carbide particles with increasing 
drawing temperature is slower when cold work does not 
precede the drawing. From this fact Greulich concludes that 
the improvement itself is also accelerated by preceding cold 
work. GN (10f) 

Hardening Phenomena of the Iron-Boron-Alloys with Par- 
ticular Reference to Precipitation Hardening. (Ueber Hiirt- 
ungserscheinungen der Eisen-Bor-Legierungen mit beson- 
derer Beriicksichtigung der Ausscheidungshirtung.) R. \\ As- 
MuUHT. Archiv fiir Eisenhiittenwesen, Vol. 5, Nov. 1931, pages 261- 
266; Krupp’sche Monatshefte, Vol. 12, Nov. 1931, page 273. 

The system Fe-B belongs to a group of systems having a 
narrowed y-field. The solubility of B in y-iron varies be- 
tween 0.10 and 0.15% B according to temperature. The Ags 
point is raised by B with simultaneous lowering of A,4. A 
series of tests is described which showed an increase in 
Brinell hardness from 140 to 330 when the content of B in- 
creased from 0 to 2.5%. By addition of Mn and heat treat- 
ment higher values could be obtained; all Mn-B steels 
showed after a subsequent annealing a pronounced segre- 
gation hardening. Cr-Ni-B steels with not more than 0.4% 
B show an increase of tensile strength and elastic limit. 
Fe-B alloys show, according to the degree of alloying, both 
quenching hardness and tempering hardness. For details of 
the tests the paper must be referred to. GN-+Ha (10f) 

Age-hardening of Alloys, Especially on the Basis of In- 
vestigations of Light Metals and of Beryllium Alloys (Ver- 
gziitung von Legierungen, insbesondere auf Grund der Unter- 
suchungen an Leichtmetalien und an Legierungen des Bery!- 
Mums). G. Masinc. Zeitschrift fiir Elektrochemie, Vol. 37, Aug.- 
Sept. 1931, pages 414-428. 

The refining phenomena of alloys occur only if the alloy 
can be obtained by quenching from high temperatures in 
the state of homogeneous crystals which disintegrate at low 
temperatures. These conditions are thoroughly investigated, 
using as a basis the diagrams of state of binary and ternary 
alloys and the change of technological properties in re- 
fining. Dependence on temperature conditions is discussed. 
Examination with X-rays produced the most fruitful results 
in the determination of the changes of structure in cote 
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JOINING OF METALS & ALLOYS (I!) 
Welding & Cutting (IIc) 


Galvanized Steel Tank Fabricated with Bronze Welding. 
Steel, Vol. 89, Nov. 2, 1931, page 42. 

Galvanized tank parts are welded together with a high- 
strength bronze welding rod, the metal flowing freely with 
absence of any boiling and fuming of the weld metal; the 
weld is sound and free from blowholes. Ha (lic) 


Aluminum Welding Technique. Sheat Metal Worker, Vol. 22, 
Nov. 27, 1931, page 672. 

The fundamental rules to be observed in aluminum weld- 
ing are explained. Ha (llc) 


The Welding of Monel Metal, Sheet Metal Industries, Vol. 5, 
Dee. 1931, pages 579-583. 

French welding practice forms the basis for this section 
of the article. Positions and the preparation of welds are 
detailed and the nature of the blowpipe and flame, the weld- 
ing wire, and the flux are given. Irregularities in the weld- 
ing of Monel such as corner welds are defended and ex- 
plained. AWM (lic) 


Barrier to Sound Welding Removed by Research. Graphic 
Formula for Determining Specifications for Good Welding 
Steels Proves of Great Advantage to Welding Users. Welding 
Journal, Vol. 28, May 1931, pages 146-147. 

A discussion of the Lincoln-Stine equilibrium curve dwell- 
ing on the manner of development and the method of use. 
Knowing the carbon content of a steel, the Mn, Si, and Al 
contents which will result in good welding properties are 
directly read from the graph. See also Metals & Alloys, Vol. 3, 
Jan. 1932, page MA 16. st AWM (llc) 

Ocean Outfall Gas Welded. Welding, Vol. 2, Nov. 1931, pages 
729-730. 

Wrought iron pipe, 8 in. diameter, 20 ft. lengths, was 
xyacetylene welded into 5 strings of 600 ft. and tied to- 
wether with bell-hole welds as it was towed out to sea to 
serve as a sewage disposal pipe line. TEJ (11c) 


Non-Destructive Testing of Welds. Welding Journal, Vol. 28, 
Nov. 1931, pages 347-348. 

Reprinted from O-xy-Acetylene Tips. The tests described are: 
hydrostatic pressure, air pressure, reheating of welds and 
X-ray. TEJ (11c) 

Bronze-Welded Casings Overcome Well Problems. Water 

orks Engineering, Vol. 84, Dec. 30, 1931, page 1784. 

Description of bronze welding of cast iron pipe. The bronze 
velded joint insures full thickness of the pipe wall and re- 

sts ordinary attack of water. CBJ (llc) 


A Few Practical Communications from the Field of 

cetylen-Welding. (Einige praktische Mitteilungen aus dem 

zetylenschweiss Gebiete.) H. ScHUHMACHER. Autogene Metall- 
irbeitung, Vol. 24, Dec. 15, 1931, pages 367-372. 

Methods of welding pipe lines for steam, gas and water 
domestic and industrial installations are discussed and 
ustrated. Ha (1l1c) 


improvements in Automatic Electric Arc Welding. Welder, 

1. 3, Sept. 1931, pages 21-24. 

The advantages of automatic arc-welding are given as 
f.llows: increased speed due to the use of higher current 

ilues than can be employed by hand welding and, conse- 
quently, better penetration and a smaller number of passes 
for welding any given thickness of material; neater ap- 
pearance and sounder weld due to elimination of the human 

ement. In England, 95% of the welding is carried on with 
flux-covered electrodes. 2 processes (Metro-Vick and the 
Murex Welding Process, Ltd.) are described in detail and 
the difficulties in the way of employing flux-covered elec- 
trodes are indicated. Ha (lic) 


\ Severe Test for “Cresta” Electrodes. Welder, Vol. 3, Sept. 
l, pages 31-32. 

2 semicircular mild steel plates of 5/16 in. were welded 
together to form a disk of 9 in. diameter and then, after 
heating to flanging heat, a cup-shaped vessel was formed 
by driving through a ball 4 in. in diameter under a steam 
hammer. After this, it was reheated and swaged down to 4 
diameter of 3 in. under a steam hammer. After reheating 
again, it was flanged to a diameter of 5 in. The weld re- 
mained intact during the whole process. Ha (11c) 


Steel Founders Hear Talk on Welding of Rolled and Cast 
Steel Parts. Steel Founder, Vol. 2, Jan.-Feb. 1932, pages 3-5. 

In a discussion the American Society for Testing Materiais 
and American Railways Association specifications are en- 
dorsed by the Steel Founders’ Society of America. Ha (lic) 

Are and Resistance Welding of Monel Metal. (Ueber das 
anutogene und elektrische Schweissen von Monel-Metall.) 
F. Scntpre, & W. KAstner. Zeitschrift fiir Metallkunde, Vol. 23, Oct. 
1931, pages 286-291. 

Physical test data (breaking strength, tensile strength, 
reduction in area, and elongation) are given on sections of 
Monel metal welded by the are and resistance methods. 
These show that Monel may be satisfactorily welded with- 
out the use of flux powders or pastes by electric resistance 
welding and are welding. Electric butt seam welding is 
not successful. The finished welds resist corrosive attack 
successfully of bleaching solutions, soap baths, hot water, 
caustic soda solutions, dyes such as sulphur black and 
colored and vat dyes,—to a limited extent in hypochlorite 
lye and formic acid, and poorly in solutions of copper 
mordants. RFM (lic) 


Acceptance of Watergas Lap-welded Boiler Drums and 
Shell Rings. (Abnahme wassergas-tiberlapptgeschweisster 
Kesseltrommein und Schiisse.) E. Ritter. Die Wirme, Vol. 54, 
Apr. 25, 1931, pages 312-316. 

The paper before the Zentralverband der Preussischen 
Dampfkessel ttberwachungsvereine, 1931, takes the follow- 
ing steps: manufacture of water gas lap-welded shell rings 
and drums, question of weldability, acceptance in accord- 
ance with the regulations of the Verein der Grosskessel- 
besitzer, supplementary testing methods such as tensile and 
bend tests, serve as inspection of the semi-finished gas- 
welded seams. EF (llc) 








New Code for Fusion Welding likely to be Misapplied. 
F. G. Suexponpy. Steel, Vol. 39, Nov. 30, 1931, pages 35-36. 

Some of the specifications in the new code give rise to 
misinterpretation; the difficulties of classification are dis- 
cussed and the coédperation of all companies urged to take 
into account the new developments in this comparatively 
new field. Ha (lic) 

The Arcatom-Welding Process; Electric Arc-Protective 
Gas-Welding in Dissociated Hydrogen Gas According to 
Langmuir. (Das Arcatom-Schweissverfahren; Lichtbogen- 
Schutzgasschweissung in dissoziiertem Wasserstofigas nach 
Langmuir.) S. SaAnpELOwSKY. Zeitschrift Verein Deutscher Ingenieure, 
Vol. 75, Oct. 31, 1931, pages 1361-1364. 

After a thorough discussion of the principles of the pro- 
cess, the metallurgical conditions of the weld and its tests 
and the fields of application, the advantages of this method 
are summarized; the structure is finely crystalline, the 
strength of welds is hardly inferior to that of non-welded 
sheets. The economy is good for thin sheets, 1 to 6 mm. Most 
steels and non-ferrous metals can be welded by this process. 

Ha (l1lc) 

The Permissible Loading of Arc-Welded Seams. (Die zuliis- 
sige Beanspruchung von lichtbogengeschweissten Nihten.) 
arene. Maschinenbau, Vol. 10, Mar. 19, 1931, pages 197- 
199. 

The article discusses the importance of calculating the 
strength of the weld in machines, the relative costs of 1 kg. 
of welding rod, the lowest stress values for seams, permis- 
sible stresses, numerical values and the influence of stresses. 

MAB (llc) 

The Oxy-Acetylene Welding of Copper and Aluminum and 
Some of their Alloys. Francis A. Westeroox. Metal Industry, New 
bee Vol. 29, Oct. 1931, pages 424-425; Nov. 1931, pages 469- 

The welding of brasses, bronzes and Monel metal is dis- 
cussed. Cu completely deoxidized with Si can be readily 
welded. Welding rod of commercially pure Al and a good 
Al flux are requisites for welding Al. For strong Al alloys, 
simple joints must be made using welding rods of 5% Si or 
of same composition as the base metal, in which case al- 
lowance for contraction must be made. After welding it is 
advisable to heat treat at 890-940° F. and water quench. 

PRK (llc) 

The Rigidness of Rails when their Joints are welded (Die 
Steifheit der Eisenbahngleise mit geschweissten Schienen- 
stoessen). W. Wivpt. Zeitschrift des Oesterreighischen Ingenieur- und 
Architekten Vereins, Vol. 83, Apr. 30, 1931, pages 89-93. 

The advantages gained by the welding of rails are 
pointed out and the precautions which must be borne in 
mind on welding rails are given. The warping due to tem- 
perature influences are calculated for different mounting 
profiles of the tracks. 6 illustrations. EF (llc) 

Welding of Nickel (Das Schweissen von Nickel). H. Oner- 
MULLER. Apparatebau, Vol. 44, Jan. 22, 1932, pages 12-13. 

Outline of the welding practice of nickel. GN (ilc) 

Inspection Service for Welded Structures Seen as Need. 
H. L. Wuittremore (Bur. of Standards). Steel, Vol. 88, Feb. 1931, 
page 44. 

Points out the urgent need in the welding industry for an 
authoritative consulting service to qualify welders, pass on 
welding methods, criticize the suitability of structural de- 
sign, inspect, test and approve of work under way, and 
certify to the reliability of the completed job. JN (11c) 

The Efficiency of Weided Joints. More recent View-points 
regarding their Valuation and Calculation for the Construc- 
tion of Boilers and Tanks. (Der Wirkungsgrad von Schweiss- 
verbindungen. Neuere Gesichtspunkte fiir thre Bewertung 
und Berechnung im Kessel- und- Behilterbau.) K. Vicener & 
F. W. River. Die Warme, Vol. 54, Nov. 28, 1931, pages 875-888; 
Dec. 5, 1931, pages 901-908. 

The article subdivides the topic as follows: Calculation of 
the wall thickness of cylindrical boiler drums. The notion 
“seam efficiency” and its significance specified by the au- 
thoritative regulations. “Method efficiency” (changes in 
physicals, later occurrence of internal stresses) and “shape 
efficiency” (depending on the kind or shape of the joining) 
a) welded joints, b) riveted joints. New proposal on the 
method efficiency for welded joints and determination of 
the “partial efficiency.” Shape efficiency of welded joints 
and their determination by a) theoretical derivations b) 
tensile tests. Tables collecting data on shape efficiencies for 
longitudinal and- circumferential seams. Influence exerted 
by the location of the seam, Summary: limiting conditions 
for the efficiency degrees. EF (1l1c) 

Testing of Alumino-Thermally Welded Rail Joints in 
Soviet Russia. (Priifung von aluminothermischen Schweiss- 
ungen bei Schienenstissen in U.d.S.8.R.) B. Tconistyaxow. Organ 
fiir die Fortschritte des Eisenbahnwesens, Vol. 86, Aug. 15, 1931, 
pages 352-354. 

62 welded rail joints were submitted to static and dynamic 
testing respectively. The experiments under the auspices of 
the Russian Government refer to (a) a “combined welding 
method” and (b) to butt welding. Tests concerning the bend- 
ing and ultimate load determination yielded the following 

ata: 

bending ultimate load 
(a) 37 500 ke. 64 kg/mm? 
(b) 33 200 kg. 57 kg/mm2 

The experience gained on the application of the combined 
welding method and on butt welding are detailed. EF (1lic) 

A Personal History of the Arc-Welding Process. ]. C. Lin- 
coin. Boiler Maker, Vol. 31, Oct. 1931, pages 265-267, 

An historical sketch of the development of arc welding, 
up to its latest improvements, as illustrated by the Lincoln 
Electric Company. Ha (11c) 

Impressions in the Field of Welding Technique in the 
United States of America (Eindrticke auf dem Gebiete der 
Schweisstechnik aus den Vereinigten Staaten von Amerika). 
H. Lotrmann. Zeitschrift Verein deutscher Ingenieure, Vol. 75, Oct. 
10, 1931, pages 1265-1269. ’ . 

The latest developments, particularly in electric arc weld- 
ing, both manual and automatic, are described and the de- 
tails of welds for tanks, boilers and in shipbuilding are dis- 
cussed. Ha (1l1c) 
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The Valuation of Welding with Reference to the Legal 
Enactments on the Manufacture of Boilers. (Bewertung des 
Schweissens in den fiir die Herstellung von Dampfkesseln 
gzegzebenen gesetzliichen Bestimmungen.) K. VicENER. Die 
Warme, Vol. 54, June 27, 1931, pages 481-492. 

Historical review of the government’s enactments. Specifi- 
eations for welding and riveting. Comparative valuation of 
both methods of joining. Practical examples of actual weld- 
ing performances. Testing methods for welded seams. Ré- 
sumé of the advances of welding technique. Regulations in 
foreign countries and future trend. A paper before the com- 
bined meeting of 3 German engineering associations. 

EF (lic) 

Electric Arc Welding in Mines. Cart Leet. Electrical World, 
Vol. 98, Nov. 28, 1931, pages 953-954. 

Electric are welding is effecting substantial savings in the 
salvage of worn or broken parts in a majority of operating 
mines. A motor-generator set is cheapest for more than 85 
hrs.’ welding time/yr. Tires are also built up of weld metal. 

WHEB (lic) 


Production Welding of Auto-Body Stampings. J. W. Mreapow- 
crort & James J. Paucu. Metal Stampings, Vol. 4, Dec. 1931, pages 
953-956. 

Modern stamping designs and fabrication methods of weld- 
ing parts of the automobile body are discussed. Ha (llc) 


Fire-welded Seams on Headers. (Feuergeschweisste Nihte 
an Wasserkammern.) H. Tirxe. Die Warme, Vol. 54, Nov. 28, 
1931, pages 890-892. 

The paper reports on the difficulties which were en- 
countered with the defective welded joints on the flanged 
end plates of the front headers of two 300 m.2 boilers. The 
headers are electric-welded and strengthened by Hdhn lashes 
and the remaining fire-welded seams are strengthened by 
welded-on bracings. The single steps of the reconstruction 
work are described. EF (11c) 


The Structural Steel Welding Committee’s Report, Franx 
P. McKissen. Welding, Vol. 2, Dec. 1931, pages 808-810. 

The author refers to this report as a classic of greatest 
value to engineering and summarizes it as follows: (1) Per- 
missible unit stresses, namely 11,300 lb./in.2 shear, 13,000 
tension, 15,000 compression, specified by the American Weld- 
ing Society for structures bearing quiescent loads, are ap- 
proved. (2) Qualified welders of commercial joints may be 
expected to produce strengths within 12% of a general aver- 
age for a given type of joint. (3) The types of joints in- 
vestigated are divided into 2 classes, depending upon the 
degree of symmetry or eccentricity in the welds. TEJ (11c) 


Welding of Acid Resistant Steels. (Das Schweissen von 
siurefestem Stahl.) E. R. Tuews. Die Metallbérse, Vol. 21, Jan. 
24, 1931, pagwes 149-150. 

The difficulties encountered in the welding of stainless 
steels are pointed out and the successful welding perform- 
ance is fully discussed with reference to (a) the arc weld- 
ing process and (b) oxy-acetylene welding. EF (llc) 


The Practical Application of the Arcogen Welding Method 
with Special Reference to its Suitability to Welding of the 
Technically Important Materials. (Die praktische Anwend- 
ung des Arcogen-Schweissverfahrens unter besonderer 
Briicksichtigung seiner Geeignetheit fiir das Schweissen der 
technische wichtigen Werkstoffe.) H. Muernter. Die Schmelz- 
schweissung, Vol. 10, Dec. 1932, pages 279-284. 

The principle of the arcogen method is briefly explained. 
The method of its application for and the results on steels 
of low carbon up to 50 mm, thickness is described, obtained 
values of tensile strength, elongation and notch-toughness 
are given, also metallographic results of pertiver sey rs) 

a c 


Welding of Stainless and Corrosion Resistant Alloys. W. B. 
Mitter (Union Carbide & Carbon Lab.) Metal Progress, Vol. 20, 
Dec. 1931, pages 68-72. 

General technique of welding these alloys is described. 
Neutral flame, flux which will dissolve oxides of Fe and Cr 
and show suitable fluidity, desirability of preheating, care 
of the cooling weld to avoid straining in its tender tempera- 
ture range and cleanliness are emphasized. Special precau- 
tions with individual alloys are discussed under 6 headings, 
cutlery stainless, low carbon stainless, high chrome iron, 
18-8 type, high Cr-Ni-Si alloys and heat resistant alloys. 

WLC (llc) 


Fallures during the Welding of Overhead Cranes (Naht- 
risse wihrend der Kranschweissung). K. Metcuer. Zeitschrift 
des Oecsterreichischen Ingenicur- und Architekten Vereins, Vol. 83, 
Sept. 18, 1931, pages 291-292. 

The writer reports at length how to overcome the shrink- 
age difficulties experienced during the welding of a 10 ton 
over-head crane. EF (1l1c) 


Erection of Vale Welded Buildings. D. E. K1inc. Welding, Vol. 
2, Nov. 1931, pages 745-750. 

Paper presented before the October meeting of the Pitts- 
burgh Section of the American Welding Society. Details of 
construction of the Yale University group of welded build- 
ings. Includes estimating, detailing and fabrication, erection, 
the fleld force, inspection, general information, suggestions, 
comparison of welds and rivets and advantages credited to 
welding. TEJ (11c) 


Opportunities for Welding-Trained Men in Metal Working 
Trades. S. Lewis Lanp. Heating & Ventilating, Vol. 29, Jan. 1932, 
pages 43-45. 

Welding insures lower first costs and maintenance costs. 
Data obtained from a welded pipe installation in one of the 
buildings of the Bureau of Standards in Washington shows 
a considerable saving in weight and bulk, in some cases as 
much as 100%. WAT (1l1c) 


Determining Factors for the Application of Oxy-Acetylene 
Welding in Welding-On of Flanges (Massgebende Gesichts- 
punkte fiir die Anwendung der Azetylenschweissung beim 
Aufschweissen von Flanschen). Hans Krust. Autogene Metall- 
bearbeitung, Vol. 24, Oct. 15, 1931, pages 307-310. 

For medium and high-pressure pipe lines, oxy-acetylene 
welding has given excellent results in the welding of flanges 
and branches. A few examples are illustrated. Ha (llc) 
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Welding of Steel Girders. (Schweissen von Biechtrigern.) 
Hans Kruse. Autogene Metallbearbeitung, Vol. 25, Jan. 15, 1932, 
pages 25-30. 

The author gives examples for welded girders made up of 
T-steels and fiat plates and points out the advantages of 
this method over riveting; prerequisite for successful con- 
struction is careful design which must take into account the 
particularities of welding. The calculation of an example is 
carried out in detail, and tests made to verify the design 
are described. Ha (lic) 


Boiier Repair Welding. (Dampfkessel-Reparatur-Schweiss- 
ungen.) J. Krerrt. Die Warme, Vol. 54, Apr. 4, 1931, pages 259- 
260. 

The author summarizes his paper read before the Ver- 
band fiir autogene Metallbearbeitung, Braunschweig, 1931, 
which discusses some examples of boiler repair work per- 
formed by welding. EF (llc) 


Typical Example of a Difficult Cast-Iron Welding. (Schul- 
beispiel einer schwierigen Gusseisen-Warmschweissung.) 
Kours. Die Schmelzschweissung, Vol. 11, Jan. 1932, page 4. 

The broken driving block of a 20 m. turn-table was suc- 
cessfully repaired by welding; the parts were first heated 
slowly to 450° C. and annealed after welding. Ha (llc) 


Distribution of Tension in Welded Joints with Special Re- 
gxard to Boilers. (Spannungsverteilung in Schweissverbind- 
ungen unter besonderer Beriicksichtigung des Kesseibaues.) 
KUCHENDUERFER, Autogene Metallbearbeitung, Vol. 25, Jan. 1, 1932, 
pages 5-12 

The distribution of tension in butt-welds was determined 
by means of the laminar flow pictures of Hele-Shaw. A 
quantitative evaluation of the pictures is, however, not pos- 
sible, it shows merely the danger spots of a joint. The 
actual course of the tensions can be determined by elastic- 
optic methods, from which then the most favorable profile 
of a butt-weld can be theoretically developed. The procedure 
is described and photographs of flow pictures reproduced. 

Ha (llc) 

Searfing Process is Effective in Eliminating Defects. J. D. 
Knox. Steel, Vol, 88, March 19, 1931, pages 36-38. 

A method of removing seams, scales, scratches, etc., from 
the surface of billets, slabs or other semi-finished shapes 
before the stock runs through the finishing mills, by means 
of scarfing torches similar to ordinary cutting torches is 
described. Ha (lic) 


Lead Welding. Owen C. Jones (Linde Air Products Co.). 
re American Welding Society, Vol. 10, Nov. 1931, pages 
41-42. 

The author outlines the general procedure for oxy-acety 
lene welding of Pb and describes a particular application of 
this process in the manufacture of lead lined steel storage: 
tanks for H2SOx4. TEJ (lic) 


Repair of a Pressure Tank Lined with Aluminum. (Repa- 
ratur eines mit Aluminium ausgekleideten Druckgefisses.) 
Ww. Jonas. Autogene Metallbearbeitung, Vol. 24, Dec, 1, 1931, pag 
355-356. 

Description of procedure. Ha (11 

How Fast Does the Student Welder Learn? James R. Gr 
hy Agrees State College). Welding, Vol. 2, Dec. 1931, paz 

-807. 

An experiment with learning curves of student gas weld 
in which the author attempts to establish an index by which 
one could anticipate an individual’s ability to learn welding 

TEJ (11 

Electric Welding—Present and Future. C. A. Hapiey. : 
rs  ~ Vol. 28, Nov. 1931, pages 341-343; Dec. 1931, pag 
374-375. 

First installment of a paper read before the members 
the Birmingham Electric Club, Nov. 20, 1931. A general 1 
view of arc and resistance welding applications. Several 1: 
sistance welding machines are described. TEJ (11 

Welding of Pressure Vessels is Winning Approval. J. 
Hovce (Babcock & Wilcox Co.). Steel, Vol. 88, Jan. 15, 19: 
pages 44, 46. 

During the past year, the Boiler Code Committee of the 
American Society of Mechanical Engineers has proposed 
tentative codes for the testing of fusion welded steam 
boiler drums and unfired pressure vessels. These tests in- 
clude examination of representative test specimens, X-ray 
examination of the weld and hydrostatic testing. The U. S&S. 
Navy has accepted the use of welded construction in the 
fabrication of drums for 24 boilers now being built. Tests 
on 2 welded steel shells are described and the use of the 
X-ray equipment is illustrated. JIN (lic) 

An Alternating-Current Are Welder. J. B. Gian. Electric Jour- 
nal, Vol. 28, Dec. 1931, pages 665-667. 

The new type welder with a high-frequency oscillator re- 
moves the danger in a.c. welding of dangerously high over- 
circuit voltage, an unstable arc and the difficulty of using 
small currents. The new outfit consists of a welding trans- 
former with means for adjusting the current by small steps 
and an oscillator which makes the are as easy to handle as 
a d.c. are. Characteristics are: lightness, cheapness, con- 
venience, safety, ease of operation and adaptability. 

WHEB (lic) 

Electric Welding Saves 30 Per Cent of Job Cost. C. L. Ipsen. 
Electrical World, Vol. 98, Nov. 28, 1931, page 966. 

A test, on a considerable scale, of electric welding and 
casting showed a saving of 30% of the cost of the cast job. 

WHB (lic) 

The Strength of Frontal and Lateral Welds, E. Horxun. £n- 
gineering, Vol. 132, July 24, 1931, pages 115-118. 

Translated from a report to the Swiss Boiler Owners’ As- 
sociation. LFM (1lc) 

The Shielded Are Process. C. J. Horstac. Industry & Welding, 
Vol. 3, Jan. 1932, pages 21-24. 

The process consists of covering the electrode so as to 
shield the are and provide a refining atmosphere and in ad- 
dition to the speed and refined metal advantages gained by 
this process, layer annealing is used. The procedure for 
welding V-cuts and the electrodes, voltage and current re- 
quired for different thicknesses of the weld are tabulate. 
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The *Stevens Open Hearth Furnace. Tuomas G. Kus. Proceed- 
ings Engineers’ Socsety of Western Pennsylvania, Vol. 47, Oct. 1931, 
pages 391-404. 

The Stevens open hearth furnace was primarily designed 
to establish and maintain, within the furnace, conditions 
that will promote more uniform metallurgical reactions; 
conditions that will reduce loss of metal and thereby result 
in greater yield; and conditions that will reduce inclusions, 
and produce better metal. The purpose was also to attain 
the highest thermal efficiency by better combustion and 
maximum heat recovery and to speed up and, thereby, in- 
crease the tonnage output of a given size unit. The Stevens 
furnace, both basic and acid, has been in continuous service 
long enough to establish the principal facts of these out- 
standing advantages. Patents have been granted Arthur L. 
Stevens for his methods of construction and operation, and 
demonstrations in the past 4 years have prompted others 
to imitate the method in part. In the discussion a fuel 
consumption of 3,500,000 B.t.u./ton of product was quoted as 
a monthly figure for one unit. WAT (12a) 


The Production of Synthetic Cast Iron in the Electric Fur- 
nace (Die Erzeugung von synthetischem Gusseisen im elek- 
trischen Ofen). R. B. Dupuis. Giesserei mit Giesserei-Zeitung, Vol. 
18, Nov. 6, 1931, page 867. 

A brief review of the historical development of the pro- 
duction of cast iron from steel scrap and C. This manner 
of manufacture has gained a great importance in many 
countries, especially in Italy. Ha (12a) 


The Manganese Reduction During the Steel Melting Proc- 
ess (Zur Frage der Manganreduktion bei der Stahtherstel- 
lung). Ep. Maurer & W. Biscnor (Bergakademie Freiberg). 
Zeitschrift fiir physikaische Chemie, Abt. A, Vol. 157, Nov. 1931, 
pases 285-309. 

Based on their previous equilibria investigations the 
authors consider quantitatively the factors dominating the 
distribution of manganese between the steel and the slag 
in the basic open-hearth process. The influence of the input 
of Mn, the amount of slag, the slag analysis and the tem- 
perature are successively taken up. Formulae covering the 


Mn-balance are derived. The theoretical deductions made 
are in very satisfactory agreement with data collected in 
the plant. The results are presented in 14 diagrams. 7 ref- 
er ‘es. 3 tables. EF (12a) 


i bh ysleochemistry of the Reactions Between Steel Bath and 
Sla (Physikalisch-chemische Unterlagen zur Beurteilung 
der Beziehungen zwischen StahiIbad und Schliacke). G. Tam- 
MA Archiv fiir Eisenhiittenwesen, Vol. 5, Aug. 1931, pages 71-74. 

ort 212 of the Steel Mill Committee of the Verein deut- 


sc Kisenhtittenleute. The author shows that the classifica- 
ti if the electro-chemical potentials as it holds with regard 
to jueous solution of metals also holds in general with 
re i to liquid melts of the chlorides and silicates of metals. 
TI metals which are nobler than iron migrate from the 
sl to the steel bath when they are not yet contained in 
th steel bath, and metals which are less noble than iron 
m te from the steel bath into the slag. According to 
th ‘ule, the metals of the alkalies, the alkaline earths 
mi te from the steel bath into the slag or they remain in 
the ag if they are already present in the slag. The above 
ru as to the direction of the reaction, however, can only 
be plied when the metal in consideration in the silicate 
m¢ is present as cation. The paper then deals with the 
equilibria between the binary mixtures of metals and liquid 
mixtures of its salts and shows that there exist simple 
ru about the quantitative distribution of alloying ele- 
me between steel bath and slag within the concentration 
rar which is governed by the laws holding for diluted 
solutions, GN (12a) 


The Distribution of the Alloying Elements of Iron be- 
tween Steel Bath and Slag During Steel Production (Die 
Vericilung der Eisenbegleiter zwischen Stahibad und 
Schincke bel der Stahlerzeugung). G. TammMann & W. O§FLSEN. 
Archiv fiir Eisenhiittenwesen, Vol. 5, Aug. 1931, pages 75-80. 

Report 213 of the Steel Mill Committee of the Verein deut- 
scher Eisenhtittenleute. The paper endeavors to deduce some 
Simple empirical rules about the distribution of the admix- 
tures of the steel between steel bath-and slag. This has been 
done by critically reviewing the literature on the subject. 
The results are as follows: The distribution of Mn between 
steel bath and slag is governed by the simple law of mass 
action. With basic slags having the ratio of CaO to SiO2 
above 2, the equilibrium constant is independent of this quo- 
tient, but the equilibrium constant is decidedly affected by 
this quotient when the ratio of CaO to SiOz is below 2. 
According to the present known data, the equilibrium con- 
stant is not very much affected by the temperature. With 
basic melts, the distribution of Mn between bath and slag is 
In equilibrium only in the case the P reaction is also ap- 
proximately in equilibrium. GN (12a) 


Lime-Iron Oxide-Silica Slags (Uber Kalk-Eisen-Silikat- 
schlacken). E. J. Koutmeryer & G. Sitz. Congres International des 
Mines, de la Métallurgie et de la Géologie appliquée, Section de Métal- 
lurgie, 6th session, Liege, June 1930, pages 429-435. 7 figures, 
11 references. 

The dissociation of Fe2O3 in these slags was studied by 
magnetic methods. The melting points of the slags are 
shown in ternary diagrams. HWG (12a) 


Fundamental and Applied Research on the Physical Chem- 
istry of Steel Making. C. H. Herty, Jr. Blast Furnace & Steel 
Plant, Vol. 19, Feb. 1931, pages 277-278. 

Reproduction in part of Report No. 3054 of the U. S. Bureau 
of Mines on investigations of clean and dirty steels from 
various heats. See Metals & Alloys, Vol. 2, Feb. 1931, page a 

Ha (12a) 
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Soda Ash as Desulphurizing Agent in the Foundry. Ameri- 
can Metal Market, Vol. 38, Sept. 16, 1931, page 10. 

Reprinted from Manchester Guardian. Desulphurizing by 
means of soda ash is both simple and inexpensive. Process 
can be applied at various stages in the manufacture of steel 
and iron and alloys with the regular routine followed. 
Reagents required are commercial powdered soda ash and 
ground limestone. Reduction of S content of the metal pre- 
vents cracking of steel castings and is also accompanied by 
definite improvement in the physical properties, together 
with almost complete elimination of non-metallic inclusions 
of sulphides, oxides, etc. Cost of manufacture is reduced 
because products can be made from pig iron and coke of 
higher S content and greater proportion of scrap metal. 

DTR (12a) 

The Comparison of Different Fluxes for Magnesium Alloys. 
K. Enpvo. Kinzoku no Kenkyu, Japan, Jan. 1932, pages 24-30. 

Mg and its alloys were melted with various fluxes and the 
effect of the latter was compared by measuring the electrical 
resistance, tensile strength and microscopic structure of 
metals obtained. The melting loss was also compared. The 
best result was obtained by using 3% of a flux consisting 
of 66 % MgCle + 7 % MgeFe + 23 % KCl + 4 % NaCl. The 
electric resistance of pure Mg was 3.983 x 10-6 ohm and the 
tensile strength 13.88 kg./mm2. The tensile strength of elec- 
tron A.Z.D. and Dow metal D was 19.8 and 19.6 kg./mm2 
respectively which is 1 to 3 kg. greater than the alloys 
treated with other fluxes. KT (12a) 


The Bessemer Process and Its Product. R. S. McCarrery. 
Yearbook American Iron & Steel Institute, 1931, pages 351-386. 

Includes discussion. The author surveys the present posi- 
tion of the Bessemer process in America. The change of 
conditions taking place for some years past has placed the 
process in a more favorable position than it occupied a few 
years ago. Bessemer steel has retained its place for those 
uses where it has always been superior and has replaced 
other steels in some of the newer applications. This im- 
proved position is due to larger Bessemer ore reserves than 
formerly, a more complete knowledge of metallurgical chem- 
istry, the introduction of control methods and new equip- 
ment. Electrically-driven blowing equipment has been in- 
stalled recently at one plant, each converter being provided 
with an individual motor-driven centrifugal blowing unit 
on an individual air line to the converter. Any blower can 
be connected with any converter with complete control from 
the blowing pulpit. The operator has a pressure gage, a 
volume meter, and a tachometer in addition to start, stop, 
and speed regulation buttons. Two charts are given of 2 
soft steel blows, one blow maintaining constant pressure, 
after cold metal additions, and the other maintaining con- 
stant volume for the same time. Where constant pressure 
was maintained, the volume remained practically constant 
in the early part of the blow, but in the latter part the 
volume increased rapidly from 18,000 to 30,000 ft3/min., al- 
though the pressure remained the same. The volume at the 
end increased about 60%. The slope of the volume curve 
decreases and flattens out just before the turn down. In 
the case where the volume was kept constant, corresponding 
pressure decreases are shown. This variation of metal bath 
resistance to the blast is caused by changes in the viscosity 
of the bath because of changes of composition and tempera- 
ture and also by the increase of weight*of the bath due to 
the elimination of C toward the end of the blow. A chemical 
change in the molten metal bath can be noted almost in- 
stantaneously by means of the pressure gage, and a change 
in the rate at which oxygen is added can be made in a few 
seconds. The author draws attention to the fact that high 
air pressure does not mean high tonnage production and 
that a reduction in pressure may cause a very considerable 
decrease in blowing time and a decrease in blowing energy. 
A table is given showing the results obtained by increasing 
the number of tuyeres and decreasing the blast pressure. It 
is predicted that in the future the Bessemer converter will 
be operated on a predetermined cycle, with adjusted com- 
position and initial temperature. The volume and pressure 
of the air blast will be maintained or varied as the blowing 
cycle chart indicates, the regulation being done by auto- 
matic control. The turn down will be done automatically 
either when the required air volume has been blown into 
the converter or by the carbon-flame drop, or one method 
may be used to check the other. The blown metal on the 
turn down will then be at the proper temperature, and it 
will contain the desired amount of Si and Mn to secure the 
proper softening reaction which will be completed during 
pouring. For other than soft steel blows, the turn down will 
be made automatically when the predetermined volume of 
air has been blown to obtain the specified C. The bath will 
contain the requisite Si and Mn which, being residual, will 
rapidly deoxidize the metal so that, on pouring, no additions 
need be made for this purpose. Ha (12a) 


Reverberatory Melting of Tin and White Metal Scrap. 
(Flammofenschmelzen von Zinn-und Weissmetalirtickstin- 
den.) E. T. Ricnarvs. Die Metallbérse, Vol. 21, Apr. 4, 1931, 
pages 627-628; Apr. 18, 1931, pages 726-727. 

A critical discussion on the melting of tin and white 
metal scrap in blast furnaces and in reverberatory furnaces 
respectively is anticipated in the introduction and the prac- 
tice and experiences with respect to the melting in the re- 
verberatory furnace are fully discussed, whereby much re- 
gard is paid to the calculation of the furnace charge. 

EF (12a) 

Fluxes for Melting and Remelting of Aluminum. (Fluss- 
mittel beim Schmelzen und Umschmelzen von Aluminium.) 
E. R. Tuews. Die Metallbérse, Vol. 21, Jan. 24, 1931, pages 147- 
148; Jan. 31, 1931, pages 195-196. 

The affinity of.Al for oxygen and nitrogen, the low specific 
gravity of Al and its contaminations and the embedding 
tendency of aluminum oxide are considered and conclusions 
are drawn, aside from economical considerations, in regard 
to the peculiar metallurgical demands which must be ful- 
filled bv fluxes indispensable for the melting of Al and Al- 
scrap. The different mixtures of fluxes and their properties 
are dealt with. EF (12a) 
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Silico-Spiegel Deoxidizing Agent Makes Uniformly Clean 
Steel. Steel, Vol. 88, Mar. 19, 1931, page 46. 

Silico-spiegel is an alloy containing 7-8% Si and 25-30% 
Mn; its low melting point at about 1250° F. insures rapid de. 
oxidation, and its composition leads to the formation of ex- 
tremely large inclusions which rise rapidly at about 600 to 
2400 in./min., thus providing a uniformly clean steel. 

Ha (12a) 

Open-Hearth Operators Study Quality of Rimming Steel, 
Steel, Vol. 89, Dec. 14, 1931, page 38. 

The best methods of obtaining high-grade steel from open 
hearth furnaces, distribution of heat and composition of 
metal in different levels within the bath, method of sample 
taking, velocity of refining action, are discussed with refer- 
ence to an investigation of these questions by the Verein 
deutscher Eisenhiittenleute. Ha (12a) 


On Dimensions and Operation of German Thomas Con- 
verters (Ueber Abmessung und Betriebsverhiltnisse deut- 
scher Thomaskonverter). Sitahi und Eisen, Vol. 51, Sept. 3, 1931, 
pages 1105-1113; Sept. 10, 1931, pages 1136-1148. 

This is the résumé of the results of a questionnaire sent 
to 17 German Thomas steel plants. General arrangement 
and operation are described; capacity, composition of charge 
additions, amount of slag are tabulated. Figures on the con- 
sumption of refractory bricks and tar are given. All di- 
mensions of the converters are given and compared. The 
last part deals with results of operation, the lining and life 
of converters and converter bottoms. GN (12a) 


Vaporization of Magnesium in Vacuum (Verdampfung von 
Magnesium im Vakuum). W. KaurMANnn & Pu. Srepier. Elektro- 
technische Zeitschrift, Vol. 37, Aug.-Sept. 1931, pages 492-497: 
Die Metallbérse, Vol. 21, July 4, 1931, page 1255. 

Mg evaporates very easily. The following 3 methods are 
possible: (1) distillation, (2) sublimation, (3) evaporation 
from a melt and condensation in a solid state. The range 
for distillation is above 650° C. and a pressure of 2 mm. Hg 
gage. Sublimation can be effected only at temperatures be- 
tween 500° and 650° C. and pressures of 0.05-2 mm. He. The 
third method requires a definite temperature gradient be- 
tween the place of evaporation and condensation and is an 
extreme case of distillation. The experimental arrangement 
is described and the precautions which are necessary to pre- 
vent foreign particles from being drawn along in the evap- 
oration current are discussed. A purity of 99.99% Mg could 
be obtained. Pure Mg crystallizes easily in giant crystals in 
a manner similar to Cu. For a practical application, sub- 
limation is the most promising process. EF +Ha (1! 2a) 


The Melting of Metals; Induction Furnace Design. Roserr 
Sere Times, London, Faraday Number, Sept. 21, 1931, page 

The principles of the modern coreless high frequency fur- 
nace are based on the Faraday discovery of induction. The 
construction and materials used are explained. The use of 
such furnaces covers a very wide range. Materials requir- 
ing 2000°-3000° C., for instance high class tool and marnet 
steels, heat-resisting and corrosion-resisting alloy steels, 
Ni-Cr alloys, tungsten-chromium-cobalt carbide, silica ware, 
precious and non-ferrous metals generally, can be me'ted. 
The melting is caused by the heat developed in the mass 
by the “Foucalt” eddy currents. The thermal efficiency of 
the energy exchange, that is the ratio of the heat uti'ized 
as sensible and latent heat in the metal to the heat equiva- 
lent of the power supplied at the bus bars, is from 50 to 60%. 
The cost of operation is discussed briefly as dependent on 
local conditions. Ha (12a) 


Further Experiments on Oil-Hardening and Air-Hardecning 
Cast Irons. J. E. Hurst. Foundry Trade Journal, Vol. 45, D: 
1931, pages 345-348. 

The author records the results of further experiments on 
the heat-treatment of cast iron by air-hardening, and oil- 
hardening and tempering. The experimental work was con- 
ducted on the standard ring form specimens of the B.E.S.A. 
Air Board Specification 4K6. He finds that in suitable thin 
sections, plain unalloyed cast iron can be hardened by oil- 
quenching from suitable temperatures. Cr irons are capable 
of being similarly hardened, the presence of Ni being un- 
necessary to obtain the hardening effect. In suitable thin 
sections, plain Cr iron appears to give higher hardness val- 
ues than Ni-Cr iron, and the hardening effect is more stable 
on tempering. In thicker sections, ordinary cast iron is not 
particularly susceptible to hardening by quenching in oil; 
Ni and Cr increase the hardening capacity, Ni having the 
effect of increasing the depth of penetration and the degree 
of hardness obtainable. A higher hardening temperature 
(320° C.) gives inferior results. The lowest possible quench- 
ing temperatures are to be desired. The development of air- 
hardening properties in Ni-Cr iron by the addition of Mn is 
discussed, and the effects of normalizing on the hardness and 
strength values have been shown to be of use in making the 
initial hardness more uniform and in slightly improving the 
strength properties. Quenching in molten salts at 150° C. 
results in a slightly higher strength value after hardening 
and prior to tempering and in a slightly lower hardness 
value. OWE (12a) 


The Use of the Rotating Furnace for Melting Gray Iron 
(L’impiego dei forni girevoli per la rifusione della Ghisa). 
OT vali La Metallurgia Italiana, Vol. 23, Oct. 1931, pages 

The Stein-Brackelsberg and similar revolving powdered 
coal furnaces are favored over the cupola because of a lower 
pick-up of S and better control of composition. Suitable pul- 
verized coal costs 130 lire/ton and, with a 5 ton furnace, 
not over 16% of the weight of the iron melted is required, 
while the cupola will take at least 13% of metallurgical coke 
costing 170 lire/ton, the fuel cost, under Italian conditions, 
thus being in favor of powdered coal. High test or pearlitic 
cast iron (steel added to the charge) is very satisfactorily 
made in the furnace, even when cast iron turnings are used. 
Tests cited show good properties. Use of the powdered coal 
furnace for mixing, superheating, degasifying and making 
additions to correct the composition of cupola metal is men- 
tioned as a future possibility. Experiments on the use of 
the furnace for melting steel are encouraging. HWG (12a) 











Casting & Solidification (12b) 


The Manufacture of Cast-Iron Molds for Steel Plants. (Die 
Herstellung von Stahlwerkskeokillen.) R. Travactint & R. 
Comina. Gtesserei mit Giesserei-Zeitung, Vol. 18, Nov. 6, 1931, 
page 867. 


The composition, manufacture of molds and causes of 
waste are discussed. Castings from chill molds do not have 
a great mechanical strength but resist great fluctuations of 
temperature. C is present in an almost free state. The com- 
position of such castings is 3.2-3.8% C, 1.5-3% Si, 0.7 Mn, 
0.07% S. The charge is made up of 3/5 pig iron and 2/5 
crushed mold-castings, not burnt. The molds are made by a 
centrifugal sand-molding machine; the core is made by a 
special device. Molds of 3 ton capacity can stand a little 
more than 300 castings. Waste castings are caused, gener- 
ally, by cracks, corrosion and burns or erosions. A few sug- 
gestions are given for elimination of these causes. Ha (12b) 


Experiences with Ingot Molds (Erfahrungen mit Stahl- 
werks-Blockkokillen). F. W. Morawa. Stahi und Eisen, Vol. 51, 
Oct. 1, 1931, pages 1221-1228; Oct. 8, 1931, pages 1256-1263. 


Report 218 of the Steel Mill Committee of the Verein 
deutscher Bisenhtittenleute. Includes discussion. The selec- 
tion of ingot molds must be based, in the first place, on 
metallurgical considerations, i. e. the cross-section and 
weight of the ingots must be determined with due consid- 
eration of the production program of the individual steel 
mill. The molds must then be dimensioned and the material 
of the molds, either cast iron or steel molds, be so chosen 
that the highest degree of efficiency is guaranteed. In order 
to attain this end, the highest lifetime of the molds, with 
due regard to the continued production of sound steel ingots, 
is of prime importance. The experiences of the author favor 
the cast iron mold which, in spite of the shorter life in com- 
parison with the steel mold, gives a sound ingot surface and 
which can also be handled more quickly than the steel mold. 
This experience does not prove that the cast iron mold is 
always better than the steel mold since there are also 
eases known where the steel mold proved to be superior. 
The life of cast iron molds was studied in applying various 
methods of cooling the molds. Some of the results are tabu- 
lated below: 


Life of Molds continually used Molds used at every 2nd heat 
Water dipped 128 


Temporarily water dipped 160 209 
Water sprayed 170 213 
A cooled 198 232 


These results indicate that the best cooling would be a 
normal air cooling with 2 sets of molds, using them inter- 
mediately for subsequent heats. With this working proced- 
u lifetimes of 250 heats have been attained. The last 


ch. pter of the paper deals with the manufacturing of gray 
ca iron and steel molds with special American experimen- 
t molds composed of 2 materials, and with molds provided 
with special cooling devices. Finally the addition of alloy- 


ing elements to cast iron is referred to. The prime alloying 
el ments are: Cr, Ni and V. Ti has been used in tb) 


ae Regular Reactions in the Solidification and Crystalliza- 
thon of Steel Ingots. (Die gesetzmiissigen Vorgiinge bel der 
Eretarrung und Kristallisation der Stahiblicke). Brrnxyarp 
MoatuscnKa, Archiv fiir das Eisenhiittenwesen, Vol. 5, Jan. 1932, 
pages 335-354. 


Report No. 220 of the Steel Mill Committee of the Verein 
deutscher Bisenhtittenleute. Includes tables of entire results, 
36 illustrations, 24 references, and excellent discussions. 
After a review of the state of our knowledge on origin, char- 
acter, and crystallization of ingots, a new method of in- 
vestigation of C steels is described, by which the formerly 
unknown ingot structure may be seen by the so-called “blue- 
short fracture.” Systematic tests of various casting and cool- 
ing conditions on the structure of a steel with 0.7% C. led 
to disclosure of disintegration reactions of ingot crystalliza- 
tion. For the primary crystal formation and the grain disin- 
teeration, the casting temperature and stopping time, or 
slow cooling and super-cooling conditions, especially in the 
critical temperature range, are decisive factors. Character 
of different types of steel ingot structure is given in com- 
plete detail and important distinctions between primary and 
secondary structure are defined. Comparisons of behavior 
of different steels may be made from the regularities ob- 
served in crystal structure of C steels. The great importance 
of formation of steel ingot structure is discussed with re- 
gard to heat treatment purposes and building up of finished 
materials, GN+DTR (12b) 


Aluminum Castings in Permanent Metal Molds. V. FrrIepserc. 
Vestnik Metallopromyschlennosti, Vol. 9, Nov. 1929, pages 116-132. 


The principles on which metallic molds for castings must 
be constructed are laid down. The shapes of the different 
sections of the molds and their methods of joining are dis- 
cussed in detail. For gravity castings, special modifications 
are required for Al in view of its low density. To avoid the 
formation of cavities due to contraction on cooling, the low- 
est practicable pouring temperature must be used and the 
molds designed to facilitate gradual cooling. A series of 
mold designs for various purposes is discussed and a cast 
Fe of the composition graphitic C, 2.9%; combined C, 0.4%; 
Si, 1.5%; P, 0.5%; S, 0.05%; Mn, 0.9% is suggested. For cast- 
ing under pressure, the most important factors are the ac- 
curacy of manufacture of the different component parts of 
the molds, and the provision of adequate vent holes to avoid 
bubble formation. The best material is Cr-V steel of com- 
position: Cr, 2.1%; V, 0.35%; C, 0.4%; Mn, 0.65%: Si, 0.1%. 
Such a steel may give 5000-8000 castings, but for larger 
Quantities W steels of the type C, 0.07%-0.88%; Si, 0-0.2%; 
Mn, 0-0.5%; W, 8-18%, Cr, 2.5-6.5%; Mg, 0-2.5% V, 0-1.50%; 
Mo, 0-6% is recommended. It is concluded that casting has 
not yet been perfected and considerable progress both in 
construction of molds and the composition of the alloys used 
for them is desirable. WHB (12b) 









Fluidity of Cast Iron. N. N. Feicin. Scientific Research Institute 
of Machine Building & Metal Treatment, No. 7, 1931, Moscow, 
Russia. 

The Curry method was used by the author to measure the 
running qualities of molten metals. Fluidity of molten met- 
als is shown to be directly influenced by the pouring tem- 
peratures as well as other factors such as metal composi- 
tion, etc. Metal may be hot and at the same time not fluid 
on account of the presence of gases, oxides or slag inclu- 
sions. The gases liberated during solidification as well as 
oxides or other impurities present in the molten metal pre- 
vent undercooling effects and therefore, affect fluidity. The 
melting point of iron oxides is high and due to this fact 
itself should have a certain effect on the fluidity of cast 
iron. A clean metal, therefore, possesses greater fluidity 
than dirty metal. 16 heats of cast iron, 3 heats of Sn-bronze 
and 2 heats of steel were made. It was found that Curry’s 
method was not suitable for steel. Dry and green sand 
molds were employed. Hand molding was employed by the 
same molder throughout all the tests. Moisture of green 
sand was 5-7%, permeability 20-30, and compressive strength 
was 0.15-0.20 lbs./in.2 At each pouring temperature a dry 
sand mold was cast first and followed by pouring green sand 
mold. The temperature measurements were made by means 
of an optical pyrometer. This method, the author admits, 
was unsatisfactory for measuring the temperature of molten 
bronze. On the other hand, he states, a thermocouple in- 
closed in the protective tube gave too great a lag in read- 
ings. Experiments with Cast Irons: Although the same cupola 
charge was maintained during this investigation, the chemi- 
cal analysis of different heats was quite different. The com- 
positions of some of the most typical heats of cast iron used 
in this investigation are given in Table 1. 


Element Jo 
c 3.65 3.64 3.51 3.61 3.53 3.29 
Si 2.57 2.67 2.96 2.92 3.12 2.48 
Mn 1.20 1.35 1.84 0.85 1.05 0.93 
P 0.13 0.70 0.60 0.41 0.33 0.50 
Ss 0.11 . 0.099 0.053 0.086 0.063 0.11 


5 dry and 5 green sand molds were cast from each heat. 
Diagrams of each heat were drawn. From the fluidity data 
of these individual heats, an average fluidity of various cast 
irons was calculated and average diagram was drawn. 


Table 2—Fluidity of Cast Iron. 


Pouring Average Lengths of Spirals Cast of Different 
Temperatures Cast Irons Expressed in Number of Divisions 
“Ls of Curry’s Spiral 
Dry Sand Mold Green Sand Mold 
1340 19.50 17.2: 
1320 20.33 19.17 
1310 20.00 15.50 
1300 18.50 16.87 
1290 18.75 17.25 
1280 16.94 15.44 
1270 14.50 11.25 
1260 15.83 13.00 
1250 15.66 12.60 
1240 13.25 11.50 
1230 13.62 10.57 
1220 11.33 10.57 
1200 10.50 8.92 
1180 7.62 6.50 
1170 4.83 4.50 


The maximum heating temperature of the melt is, of course, 
of a great importance, but as the author pointed out, the 
Same charge and same cupola procedure were used during 
this investigation. The rate with which an average fluidity 
of cast iron decreased with a temperature drop was more 
pronounced in the dry sand molds than in the green sand 
molds. It was emphasized by the author that different fluidi- 
ties may be obtained for the cast irons of the same chemical 
composition depending upon the previous history of produc- 
tion. It was observed, for instance, that when Fe-Si was 
added to a white iron, the iron had a tendency to solidify as 
a white iron, in which case the fluidity of such an iron will 
be quite different from the iron of similar composition but 
prepared under different conditions. Experiments with Tin-Bronze: 
The composition of bronzes examined is given in Table No. 8. 


Table 3—Composition of Bronzes. 


Bronze No. Cu Sn P Pb 
Per Cent 

1 86.0 13.5 0.03 0.15 

2 89.0 10.52 0.02 ined 

3 93.58 5.75 0.05 0.12 


The maximum heating temperature in all cases was around 
1170°C. The results of this test are presented in Table 4. 
Table 4—Results of Fluidity Test with Tin-Bronze. 
Bronze 
No. 
1 Pouring 
Temperature °C 1150 1120 1100 1075 1050 
Number of divi- 
sions spiral ran 
in dry sand 22.5 19.0 18.0 11.5 12.0 
Number of divi- 
sions spiral ran 
in green sand 15.0 13.0 11.0 
2 Pouring 
Temperature, °C 1140 1130 1110 1060 
Number of divisions spi- 
ral ran in dry sand 13.0 10.0 10.0 13.0 
Number of divisions spi- 
ral ran in green sand 10.0 9.0 8.0 10.0 
3 Pouring 
Temperature, °C 1120 1110 1100 1090 
Number of divisions spi- 
ral ran in dry sand 7 7 5 3 
Number of division spi- 
ral ran in green sand 5 5 4 2 
In all cases a higher fluidity was obtained with the dry sand 
molds than with the green sand molds. The fluidity of 
bronze increased with an increase of tin content. AIK (12b) 
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Rolling (12c) 


Repairing Rells in Aluminum Rolling Mills by Hand Pol- 
ishing (Die Herrichtung der Walzen in Aluminium-Walz- 
werken durch Handschleifen). R. J. Anverson. Metallwirtschaft, 
Vol. 10, Nov. 27, 1931, pages 897-898. 


In rolling Al and Al alloys into sheet and strip it is nec- 
essary to keep the rolls polished, as any cracks, holes, dents 
or irregularities in the rolls produce a rough surface on the 
soft Al. In hot rolling, heat cracks often form and a deposit 
of Al powder from the material being rolled builds up on 
the rolls. This also causes a rough surface on the sheet. If 
the rolls are deeply cracked they must be removed and pol- 
ished on machines, but small cracks and the deposit can be 
removed by polishing by hand. The deposit can be kept fo 
a minimum by scrapers on the rolls. For hand polishing, a 
3x4 in. piece of hard wood is used, tapered at one end to 
approximately the radius of the rolls. This is covered with 
a mixture of grease and emery or alundum. The rolls are 
set about % in. apart and rotated at high speed and the 
polishing wood is pressed against the rolls and moved side- 
ways back and forth until the rolls attain the desired pol- 
ish. CEM (12c) 


Aluminium Sheet Production. Part IX. The Hot Break- 
down Operation. Part X. Hot Mills. Rosert J. Anverson. Metal 
luryia, Vol. 4, Aug. 1931, pages 117-118; Sept. 1931, pages 149- 
151; Oct. 1931, pages 173-174, 176; Nov. 1931, pages 21-22, 26; 
Dec. 1931, pages 37-38,40. 

Continuations of a series of articles giving a detailed de- 
scription of aluminum sheet fabrication. JLG (12c) 


Investigation of Cold Rolled Steel V2A. G. W. Aximorr. U. S 
S. R. No. 404—Scientific-Research Department Trans Central Aero- 
Hydrodynamical Inst. No. 59. Moskow, 1930. 


The object of this investigation was to (1) study the pos- 
sibility of improvement of the mechanical properties of V2A 
steel by means of cold working alone; (2) study the influ- 
ence of the cold work on the chemical stability of steel in 
the sea water and in the acids; (3) study the structural! 
changes resulting from the cold rolling of steel. Hot rolled 
Krupp’s sheet steel, grade V2A, was investigated. The thick- 
ness of the sheets was lmm. and 2mm. Chemical composi- 
tion of the steels used in this investigation was as follows: 


Type Cc Cr Ni Si Mn 

No. 13 (2 mm.) 0.11 18.35 8.96 0.66 0.35 
No. 10 (1 mm.) 0.13 18.20 10.06 0.55 0.40 
The sheets were cold rolled and the following 2 series 


were obtained: 
SERIES 1 


Original 
material Cold rolled material 
13 13 ‘ 

1 2 3 
Thickness of sheet in mm. 2.2 1.55 1.0 0.52 
Reduction in % 0 30 55 76 

SERIES 2 

Original ' 

material Cold rolled material 
10 10 10 10 

1 2 3 4 
Thickness of sheet in mm. 1 0.84 0.62 0.42 0.37 
Reduction in % 0 16 38 58 63 


The investigation showed that the cold rolled sheet steel 
of V2A type is possessing both high mechanical properties 
and high chemical stability and is of great value for various 
structural purposes. These cold rolled steels may be classi- 
fled as follows: 

1. Steel reduced by cold deformation from 25% to 40%. 
The mechanical properties are: ultimate strength = 100 to 
120 kg./mm.2, the proportional limit = 75 to 90 kg./mm.?, 
elongation 18 to 12%. 

2. Steel reduced by cold deformation from 60% to 75%. 


The mechanical properties are: ultimate strength = 140 to 
150 kg./mm.2, the proportional limit = 110 to 130 kg./mm.?2, 
elongation = 3% to 5%. The steel can be bent, and bends of 


small radii can be obtained. Elimination of the heat treat- 
ment makes it possible to obtain smooth unbuckled sheets. 
Seamless tubing can be made by cold rolling to the dimen- 
sions required, after the first passes were made in hot con- 
dition. Metallographic examination showed that the highly 
deformed metal possessed a normal structure. No trans- 
formation of the solid solution and no precipitation of car- 
bides during the cold deformation were observed. All the 
steels, hot rolled as well as cold rolled, were perfectly stable 
in sea water and in 20% HNOsz solution, both at 70°-80° C 
and at lower temperatures. The steels of type No. 13 are 
subject to corrosion in cold hydrochloric acid; the corrosion 
increases uniformly with the degree of cold deformation. In 
ease of steels of type No. 10 treated with hot hydrochloric 
acid there is no pronounced difference in the rate of cor- 
rosion; no definite relation is established between the rate 
of corrosion and the degree of deformation. In the case of 
steels of both types in hot sulphuric acid it was found 
that: (1) the original hot rolled metal is subject to intense 
corrosion; (2) the cold rolled metal is perfectly stable when 
reduction is 16% (type No. 10) and 30% (type No. 13); (3) 
when the amount of reduction is over 30% there was a 8e- 
vere corrosion; the loss in weight being about twice as 
large as that of the original material. In a 3% NaCl, 3% 
HeO solution there was a slight corrosion; the intensity 
was reduced by nearly half for the cold rolled material 


1 
with a 30% reduction (class — steel) as compared with the 
1 


hot rolled metal. A greater corrosion was obtained when re- 
duction was above 30%, so that for 76% reduction the rate 
of corrosion was about equal to that of the original hot 
rolled metal. ATK (12c) 
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The Process of Wear of Turning Tools Made of High Speed 
Steel and Straight Carbon Steel (Ueber den Abnutzungsvor- 
gang von Drehmessern aus Schnelidrehstah!l und Kohlen- 
stoff¥stahl, F. Rapatz & H. Potrackx. Stahl und Eisen, Vol. 51, Dec. 
10, 1931, pages 1538-1539. 

In rough turning with high speed steel tools, the wear 
does not take place at the edge of the tool but somewhat 
behind it, It is generally assumed that tools of carbon stee} 
do not show such type of wear; wear starts at the edge of 
the tool. Comparative tests with carbon and high speed stee] 
tools indicate that the above assumption does not hold true. 
In rough turning, grooves are gradually formed behind the 
edge on both carbon steel and high speed steel tools. The 
appearance of the grooves depends upon the speed of cut- 
ting. In smoothing, the wear starts on the edge for both the 
carbon steel and high speed steel tool. GN (12g) 


Judging the Surface Condition in Machining Tests. (Die 
Bewertung der Oberflichengiite bei Zerspanungsversuchen.) 
ot hips Stahl und Eisen, Vol. 51, Nov. 12, 1931, pages 1402- 
1403. 

In tests to compare the smoothness of machined surfaces 
of steels, the author used an instrument described by G. 
Schmalz, Zeitschrift Verein deutscher Ingenieure, Vol. 73, 1929. 
pages 1461-1467, and developed by the Institute ftir Mess- 
technik und Austauschbau of the Technische Hochschule 
Dresden. Shafts of 8 different steels having diameters of 
about 38 mm. were used in turning with depths of cut of 
| mm. and feeds of 1.15 mm. Every steel was tested with 
cutting speeds of 12, 24, 48, 70 and 96 m./min. The surfaces 
appearing at the various speeds are shown and in a diagram 
the uneveness of the surface was plotted against the speed 
of cutting. The results are as follows: The tile-shaped chips 
disappear with the steels containing a higher content of 
carbon, or better, having a higher tensile strength at lower 
cutting speeds than with the steels of a lower tensile 
strength. Former investigations revealing that the smooth- 
ness of the machined surface improves with increasing 
cutting speed are confirmed. GN (12x) 


Economical Boring and Milling. (Wirtschaftliches Bohren 
und Frasen.) H. J. Stozwer. Maschinenbau, Vol. 10, Feb. 19, 1931, 
pages 117-119. 

_ Economical boring and milling operations may be obtained 
in practice by using hard metal tools, correctly shaped tools 
and machines, and carefully installed machines and tools, by 
standardization and by use of knowledge based on scientific 
tests, MAB (12¢) 


New Tests on Cutting of Tools. (Nouveaux essais sur ia 
coupe des outils et sur Vusinage.) L. Persoz. Aciers Specous 
Métaux et Alliages, Vol. 6, July 1931, pages 333-346. 

y Translation of article by F. Schwerd, Stahl und Eisen, Vol. 
51, Apr. 16, 1931, pages 481-491. It is not possible to follow 
with the eye exactly how the high speed machine tool 
cutting operation proceeds. By means of a cinematograpnic 
camera, which was developed by C. Cranz in Berlin, the 
author was able to get a clear picture at a speed of 10 «x- 
posures per 1/1000 sec., with illumination of 1/1,000,000 sec. 
A great number of photographs are reproduced showing cut- 


ting tools in operation on steel and cast iron, working at 
different speeds, different cutting angles, and varying depihs 
of cut. See also Metals & Alloys, Vol. 3, Jan. 1932, page MA 19. 

GTM (122) 


Machinability Properties of Some Cold Drawn Steels. 
(Bearbeitbarkeitseigenschaften einiger Kalt gezogener 
eT ya F. Rapatz. Stahl und Eisen, Vol. 62, Jan. 21, 1932, paces 
(1-72. 

The writer summarizes the results of others, making 
graphs for all properties of machinability by the various 
methods. Brinell hardness, moment of rotation, feed pres- 
sures, and depth of penetration in drilling, cutting pressures 
in planing, ete. for 13 steels. Compositions of an ordinary 
and easily machinable steel are: 


C Si Mn P S Cr 
(1) Ordinary 0.06 0.18 0.31 0.012 0.022 13.35 _— 
(2) Easy to 
machine 0.08 0.14 0.30 0.016 0.46 15.15 0.25 


Cause for this property is explained by sulphide lines in 
crystal structure, produced by molybdenum sulphide. How- 
ever, data is not presented regarding rates of cutting and 
standards. DTR (12g) 


Drawing & Stamping (12h) 


The Bessemer Process and its Product. R. S. McCarrery. 
Rolling Mill Journal, Vol. 5, Oct. 1931, pages 675-676. 

A brief discussion of recent developments: Bessemer steel 
wires, for instance, can be reduced from No. 5 gage to No. 
19 or 20 gage without annealing, whereas open-hearth steel 
would require two or three anneals for the same reduction. 
The precautions to observe in order to turn out a flawless 
material are discussed. Ha (12h) 


Thin Strip Steel for Deep Drawing. H. T. Morton & I. A. 
RumMter. Metal Stampings, Vol. 4, Oct. 1931, pages 819-820, 840. 

The test methods for judging thin sheets for deep-drawing 
are discussed. Hardness (Brinell) test, cup-forming tests and 
bending tests, in their relative appropriateness, are treated. 
A small percentage of strips from each shipment should, 
also, be examined for surface conditions, size tolerances and 
internal defects. The analyses of 2 steels, S.A.E. 1010 cold 
rolled and S.A.E. 1010 hot rolled, both suitable for the pro- 
cess, are given. Ha (12h) 


Deep Drawing of Sheet Metal on Wooden Molds. A New 
Shaping Method for the Manufacture of Coach Parts. (Blech- 
ziehen tiber holzerne Formen. Ein neues Streckverfahren sur 
Herstellung von Karosserieteilen.) O. Kiuner. Maschinenbow, 
Vol. 10, Jan. 1, 1931, pages 7-8. 

The manufacture of relatively small sheet-metal parts un- 
der conditions where a draw bench would be uneconomical 
is discussed. The sheet, held at each end is forced into 4 
mold at the center by means of a wooden plunger. MAB (12h) 











DEFECTS (13) 


The Nature of Defective Laminations in Wrought-Iron 
Bars and Chain Links. H. J. Goucn & A. J. Murpuy. Engineering, 
Vol. 131, May 15, 1931, pages 653-655; discussion, May 
1931, page 680. , 

Condensed from Communication from the National Physi- 
cal Laboratory, read before the Iron and Steel Institute, 
London, May 8, 1931, See Metals & Alloys, Vol. 2, Nov., 1931, 
page 273. LFM (13) 


On the Cause of Inverse Segregation. Kei lIoxine. Science Re- 
ports of the Tohoku Imperial University, Sendai, Japan, Vol. 20. 
Oct. 1931, pages 608-648. 

After an exhaustive review on previous work on inverse 
segregation the author describes his experiments with elec- 
trolytic Cu, electrolytic Zn, and of 99.9% pure Sn. From the 
results of the detailed examination of contraction at various 
points of the chill cast ingots the mechanism of inverse seg- 
regation has been explained as follows: The solidification 
shrinkage of primary crystals at the outer portion of the 
ingot causes the outward movement of the mother liquid 
from the inner portion. The liquids thus flowing toward the 
outer surface become impoverished with respect to the com- 
ponent of higher melting point, i.e., relatively pure, primary 
constituents are left in the center causing the enrichment of 
the secondary component at the outside. 37 references. 

Ha (13) 

Non-metallic Inclusions in Steel, Cuartes H. Herry, Jr 
(Pittsburgh Station, U. S. Bureau of Mines). Transactions 
American Society for Steel Treating, Vol. 19, Nov. 1931, pages 1-40; 

fetal Progress, Vol. 20, Oct. 1931, pages 37-42. 

Sixth Campbell Memorial Lecture delivered before the 
Boston Convention of the Society, Sept. 1931. 22 references 
are cited. Non-metallic inclusions in steel have been a direct 
cause of great expense to steel makers in inspection and 
rejection. The sources of inclusions and methods of manu- 

ture suited to their elimination are pointed out. A study 

f S and O free alloys must be made to form a base line for 

nparison of commercial steels and steel-making methods. 
Available data point to large inclusions as most harmful to 
the physical properties. The importance of oxides and sul- 
phides where certain metallographic structures are to be 
obtained or avoided is discussed. The fact is emphasized that 
t steel consumer often imposes an impossible burden in 
ifications on the maker. Codédperation between consumer 

i maker is urged as a solution of this situation to the end 

t the steel maker may use the methods and materials 

t suited to the production of the quality of steel required 

he consumer, WLC (13) 


\ New Type of Inclusion in Cast Iron and its Relation to 
icon and Manganese Content. F. J. Coox. Transactions & Bulle- 
imerican Foundrymen’s Association, Vol. 2, Oct, 1931, pages 
{ 439. 

Metals & Alloys, Vol. 2, Nov. 1931, page 274. (13) 
allure of Steel in Machine Parts. L. T. Horr. Steel, Vol 
Aug. 20, 1931, pages 31-33. 
me of the principal causes of failures are caused by 

h fatigue, insufficient heat treatment, tool marks, and 
presence of inclusions. Means of detecting them by 

ographie and micrographic testing are discussed. 
Ha (13) 


rrmation and Elimination of Non-Metallic Inclusions in 
the Acid Open-Hearth Process. C. H. Herty, Jr. & J. E. Jacoss. 
Ts wtions American Society for Steel Treating, Vol. 19, Jan. 1932, 
I s 271-288; Blast Furnace & Steel Plant, Vol. 19, Apr. 1931, 
[ es 553-556; May 1931, pages 683-686. 

ve references are cited. The paper gives a brief summary 

cid open-hearth furnace practice. A study of the elimi- 
n 1 of the non-metallic matter derived from the charge 
sh s it to be partially effected by the oring but that the 
addition of spiegel in the ore facilitates their elimination. 
Use of a Mn-Si alloy followed by small additions of Mn 
effectively eliminates SiOeg inclusions coming from the bot- 
tom due to the boiling action. At the ending of the working 
period the oxide content of the bath can be controlled by 
changes in the slag composition, viscosity and temperature. 
Mn-Si alloy gives a much cleaner steel in the furnace than 
Mn and Si alloys separately. Holding the ladle and pouring 
on the cold rather than the hot side is beneficial in the elimi- 
nation of non-metallic matter. Ha + WLC (13) 


Loose Wheel Tires of Locomotives. (Ueber lose Radreifen 
an Lokomotiven.) Lupwic Kocnu. Organ Fortschritte des Eisen- 
bahnwesens, Vol. 86, Feb. 15, 1931, pages 118-122. 

Observations of the German State Railroads are communi- 
cated according to which it is not a rare occurrence that the 
tires on the wheels of locomotives become loose. The reasons 
for this rather costly occurrence can not be cleared up at 
present. Faulty treatment in the shop in pressing the tire 
on, and the greater effect of modern brakes can be con- 
sidered as reasons. It is recommended to specify exact di- 
mensions for wheel and tire for shrinkage the latter on the 
wheel and to see that they are observed in the enop,. “ 

a (13) 


Notch Load (Die Entlastungskerbe). A. Tuum & S. Bere. 
Forschung auf dem Gebiete des Ingenieurwesens, Vol. 2, Oct. 1931, 
pages 345-351. 

The detrimental effect of notches which are unavoidable 
and always presert in structures and which, due to vibrat- 
ing loads, product a reduction in the endurance strength, 
may be modified by the use of supplementary notches ad- 
Jacent to the notches occasioned by the construction. By 
long-time notch tests it is shown how this is carried out. 
Model tests show further evidence of the satisfactory effect 
of additional notches and bores by alleviation of the thick- 
ness of the lines of stress. MAB (13) 


Effect of Inclusions on Impact Strength of Steel. A. B. 
nn é Water Crarts. Rolling Mill Journal, Vol. 5, Feb. 1931, 
Abstract of a paper presented at a meeting of the Amer- 
can Institute of Mining & Metallurgical Engineers, held in 
New York, week of Feb. 16, 1931. See Metals & Alloys, Vol. 2. 
July 1931, page 136. JN (13) 
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CHEMICAL ANALYSIS (14) 


The Volumetric Vetermination of Tin in White Antifriction 
Metals. (Sulla determinazione volumetrica dello stagno nei 
metalli bianchi antifrizione.) D. Lomsarvo. La Metallurgia [tali- 
ana, Vol, 24, Jan. 1932, pages 10-20; Giesserei mit Giesserei-Zeitung, 
Vol. 18, Nov. 13, 1931, page 883. 

Study of reduction to stannous Sn, in a COg atmosphere, 
by Pb (containing 3% Sb) and by Armed iron, prior to titra- 
tion by iodine. Fair results are obtained with reduction by 
Pb if the empirical factor 0.00599 2g. Sn per ce. of n/10 iodine 
is used. With Fe as reducing agent the theoretical factor 
gives satisfactory results in alloys of less than 38% Pb. 
In higher Pb alloys results may be 0.20-0.35% low. The Sb 
content of the solution should be, or brought to, at least 12 
parts Sb to 100 Sn. Copper up to 23% does not interfere, nor 
does As in amounts normally present. The determinations on 
which these conclusions are based are tabulated in detail. 

Ha + HWG (14) 

On the Position of Uranium-Z in the Order of the Uranium 
Decomposition Succession. (Ueber die Stellung des Uran-Z in 
der Uranzerfalisreihe). E. Wattinc (Kaiser Wilhelm Institut 
fiir Chemie, Berlin-Dahlem). Zeitschrift fiir physikalische Chemie, 
Sect. B, Vol. 14, Oct. 1931, pages 290-296. 

A quantitative Uranium-Z determination showed that 
UX, represents the parent substance of U-Z. BEF (14) 

The Practice of Spectrum Analysis with Hilger Instru- 
ments, Compiled by F. Twyman. Adam Hilger, Ltd., London, 
1931. Cloth, 6 x 9% inches, 53 pages. Price 3s. 6d. 

This paper is an attempt to sell spectrographic analysis 
and incidentally the publisher’s equipment to all interested 
in chemical analysis. Very little direct advertising is used, 
however, only occasional reference to the model of instru- 
ment best suited for a particular type of work. Many refer- 
ences to the literature are given in the text, followed by a 
bibliography of 78 publications. The booklet is composed of 
6 chapters which include considerable pertinent and con- 
densed information on all branches of spectroscopy and is 
well worth its low cost. C. P. Larrabee. (14)-B- 


The Determination of Silver in Gold Bars. (Silberbestim- 
mung in Goldbarren.) F. Micner. Chemiker Zeitung, Vol, 565, 
Sept. 23, 1931, pages 731-732. 

Usually Ag is determined by the difference between the 
Au + Ag and the Au determinations. This causes errors up 
to 0.01. A number of 4 ge. samples of synthetic alloys of 
pure Au, Ag and Cu were analyzed. In alloys low in Au, 
the Ag result was low and in alloys high in Au, the Ag 
result was high. This was at least partly due to the quan- 
tity of Pb used in the cupel. For accurate results, analysis 
by the usual method is recommended; then make up a syn- 
thetic alloy of the same composition and check it by the 
same method using the same quantity of Pb. If the Ag result 
in the sample was lower than in the check, subtract the 
difference from it and vice versa. CEM (14) 


A New Method of Checking the Catalytic Effect of the 
System Pd-H by Means of Resistance Measurements (Ueber 
eine neue Methode zur Verfolgung der katalytischen wirk- 
ungen des Systems Palladium-Wasserstoff mit Hilfe von 
Widerstandsmessungen). C. A. Knorr (Technische Hochschuls 
Mitinchen). Zeitschrift fiir physikalische Chemie, Abt. 2, Vol. 157, 
Nov. 1931, pages 143-163. 

A modified method of electric resistance measurement was 
employed and the factors governing the hydrogen liberation 
from Pd were studied. EF (14) 


The Chemistry of Khenium, Il. The Determination of Rhen- 
jum as Thallium Perrhenate. (Beitriige zur Chemie des 
Rhenium, Il. Die Bestimmung des Rheniums als Thallium— 
Perrhenate.) F. Krauss & H. Steinrep. Zeitschrift fiir anorganische 
und aligemeine Chemie, Vol. 197, Mar. 24, 1931, pages 52-56. 

The production of thallium perrhenate is described and its 
properties are discussed. Instructions for the determination 
of rhenium as thallium perrhenate are given. Ha (14) 


The Cathode Ray Tube in X-Ray Spectroscopy and Quan- 
titative Analysis. Gorton R. Fonpa & Grorce B. Cottins. Journal 
American Chemical Society, Vol. 53, Jan. 1931, pages 113-125. 

The application of the cathode ray tube to the quantitative 
analysis of alloys is shown by both the ionization and the 
photographic methods. , MEH (14) 


The Conditions for Precipitation of Polonium and Some 
of Its Complex Derivatives. I. Centrifugal Study of the Re- 
actions of Precipitation of Various Compositions of Polonium 
without Adding a Precipitator. (Sur les conditions de pre- 
cipitation du polonium et sur quelques-uns de ses derives 
complexes. I. Etude, par centrifugation, des reactions de 
precipitation de divers composes du polonium sans addition 
@entraineur.) M. Guitvor. Journal de chimie physique, Vol. 28, Jan 
1931, pages 14-41. 

Every time the precipitation of polonium with a very 
small quantity of a derived foreign metal is practically com- 
pleted, an insoluble derivative of polonium is formed, pre- 
cipitated under the same experimental conditions. These 
conditions are: (1) When polonium is soluble, but the pre- 
cipitator is sufficiently crystallized to see evidence of solid 
solution; (2) When polonium is insoluble and the total pre- 
cipitation is composed of a metal insoluble in water but 
soluble under any other chemical reaction in another neu- 
tral solvent in which it can crystallize easily. Hence a com- 
position of trivalent polonium in insoluble, can be totally 
precipitated by a composition of a bivalent metal, with the 
condition that both be extremely insoluble. MAB (14) 


Separation of Nickel from Cobalt Metal or Ferro-Cobalt. 
H. A. Kar. Chemist-Analyst, Vol. 20, Mar. 1931, page 15. 

Dissolve 1 g. sample in 50 cc. HNOsg, Sp. Gr. 1.2, neutralize 
with NH,OH and add 50 ce. excess. Add 10-15 eg. NH4SO,4 
and boil 10 minutes. Filter off Fe(OH)s and MnOse and wash. 
Cool, add 200 g. NH4Cl and dilute to 400 cc. Add i% dimethyl] 
glyoxime solution in alcohol and allow precipitate to settle 
one hour. Filter and redissolve in HNOg. Repeat the pre- 
cipitation as before. Filter on paper and ignite in a weighed 
Pt crucible, slowly at first, finally at red heat, and weigh 
NiO. NH4S0O,4 oxidizes Co(OH)e2 to Co(OH)s, which does not 
precipitate. CEM (14) 
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ECONOMIC (16) 


Efficiency in Steel Piants (Betriebswirtschaft in Energie- 
betrieben.) G. Veit. Stahl und Eisen, Vol. 51, Oct. 29, 1931, page 
1344; Nov. 5, 1931, pages 1379-1380; Nov. 12, 1931, page 1407. 

It is shown how a careful investigation of the conditions 
of operation of a large German steel plant revealed an ex- 
cessive consumption of water, steam and electric current. 
After improving the conditions, the costs could be essen- 
tially decreased; the water cost was reduced by about 60%, 
the cost of steam, by 26% and the cost of electric current 
by 14%. GN (16) 

The Italian Steel Foundry Industry in 1931. Gutpo Vanzett!. 
Foundry Trade Journal, Vol. 46, Jan. 14, 1932, pages 29-30. 

A brief article, accompanied by 2 photographs, dealing 
with steel foundry trade in Italy during 1931. OWE (16) 


Mercury in 1930. Paut M. Tyver. Mineral Resources of the United 
States, 1930, United States Bureau of Mines. Part 1, pages 31-56, 
Oct. 28, 1931. 

Hg production in 1930 in the U. S. was 21,553 flasks (76 
lb. each), a decrease of 9% from 1929. California was the 
leading producing state (11,451 flasks), Nevada was second 
(3,282), Oregon third (2,919) and Washington fourth (1,079). 
Imports for consumption were 3,725 flasks. AHE (16) 


The Pig-Iron Trade in 1931. D. N. Turner. Foundry Trade Jour- 
nal, Vol. 46, Jan. 14, 1932, page 19. 

A brief summary, with tables, covering the British pro- 
duction, imports and exports of foundry pig-iron during 
1931. OWE (16) 

The Belgian Foundry Industry in 1931. Gustave Masson. Foun- 
dry Trade Journal, Vol. 46, Jan. 14, 1932, page 37. 

General. OWE (16) 

Production Planning (Productionsplanering). Rozert Larsson. 
Jernkontorets Annaler, Proceedings of the Annual Meeting, May 30, 
1931, Vol. 114, 1931, pages 7-48. 

Advocates organization of a special planning department, 
subordinate to managing director’s office, for the purpose of 
coérdinating production and relieving the works-engineers 
of a great deal of office work. HCD (16) 

Influence of the Construction of Castings on the Cost of 
Manufacture. (Einfluss der Konstruktion von Gussstiicken 
auf den Herstellungenspreis.) Hernricu TILLMANN. Maschinenbau, 
Vol. 10, Aug. 20, 1931, pages 525-529. 

The “right and wrong” ways of constructing castings are 
given, and the differences are clearly emphasized to show 
how the models or the castings can be manufactured cheaper. 
The individual things which go to make the castings cheaper 
and the value of standardized operating of the units in the 
construction of models and in foundry practice are brought 
out. Suggestions for further combined operations are given. 

MAB (16) 

“Dull” VYear’s Iron Ore Train Reaches Twice Across Conti- 
ment. A. J. Harn. Steel, Vol. 88, Jan. 29, 1931, pages 35-37, 53. 

The Lake Superior district shipped 47,187,661 gross tons of 
iron ore in 1930. This is 28% less than in 1929 but only 9% 
less than the annual average for the previous 10 yrs. The 
author gives a set of tables and charts showing the amounts 
of ore shipped from the individual mines in each range of 
the Lake Superior district in 1929 and 1930. JN (16) 


Mineral Resources of the United States, 1930, Summary. 
O. E. Kiessiinec, et al. Mineral Resources of the United States, 1930, 
United States Bureau of Mines, Part 1, Nov. 9, 1931, pages Al- 
A120. 

The value of all mineral products in the U. S. in 1930 was 
$4,810,400,000, a decline of 18% from 1929 and the lowest fig- 
ure since 1922. Mineral fuels declined 14%, metals 33% and 
non-metals 12%. Cu, Fe, Pb, Ag and Zn declined 30-49%. Au 
alone among the metals gained. Natural gas production in- 
creased. Quantity and value gains were registered by As, 
borates, Br, Ca-Mg chloride, fuller’s earth and phosphate 
rock. Output alone gained for pyrite, asbestos and mica. 
Detailed figures of quantity and value for 1929 and 1930 are 
given tabularly for each product. AHE (16) 


Soviet Copper Development. Correspondence from M. Kara- 
sHov, Moscow, U. S. S. R. Metal Progress, Vol. 21, Jan. 1932, 
pages 69-70. 

Describes Kounrad copper deposits comparable to Utah 
deposits in the United States. Estimated production of these 
deposits by 1933 is 1,000,000 lbs. of copper daily. WLC (16) 


Arsenic, Bismuth, Selentum and Tellurium in 1930. V. C. 
He1xes. Mineral Resources of the United States, 1930, United States 
Bureau of Mines, Part 1, Nov. 4, 1931, pages 25-30. 

Production of As as As2Og in the United States in 1930 
was 17,057 short tons. Al was a by-product from smelting 
Cu and Pb ores. Bi was reported recovered at but 1 refinery 
in 1930. 3 companies reported a 1930 output of 454,769 lbs. 
of Se. Te production was 14,095 lbs. AHE (16) 


Determination of Pipe Diameters for Maximum Economy. 
C. W. Harris. Engineering News Record, Vol. 106, Jan. 15, 1931, 
page 101. 

Determination of the economic size of pipe for long lines 
has generally been treated as a problem depending on spe- 
cific conditions of the individual case. The author shows that 
the principal factors involved in economic studies are inde- 
pendent of local conditions. From the theoretical investiga- 
tion, it can be concluded that, for minimum weight and con- 
stant factor of safety, the size of any high pressure steel 
pipe should vary throughout the profile so that the diameters 
at all successive points will be inversely proportional to the 
seventh root of their respective pressure heads. Ha (16) 

Iron Mine Operators Prepare for More Active Season. A. J. 
Hain. Steel, Vol. 88, Jan. 8, 1931, pages 46-48. 

A discussion of the changes in leases, ownership and con- 
trol of mines in the Lake Superior region during 1930 with 
notes on drilling operations, construction of new shafts and 
opening of new mines. JN (16) 
a in Copper Production. Metallurgist, Mar. 1931, pages 
43-44. 

An extended abstract of Dr. Ernst Hentze’s review of the 
developments in copper production from 1920 to 1930 ap- 
pearing in the first issue of Metall und Erz for 1931. VVK (16) 


METALS & ALLOYS 
Page MA 182—Vol. 3 


The British Steel Foundry Industry in 1931. J. Descuamps. 
Foundry Trade Journal, Vol. 46, Jan. 14, 1932, page 20. 

A brief summary, with tables, covering British production 
imports and exports of steel castings during the year 1931. ° 


Platinum and Allied Metals in 1930. Huzert W. Davis. Minera! 
Resources of the United States, 1930, United States Bureau of Mines 
Part 1, Nov. 16, 1931, pages 99-112. ; 

In 1930, 385 troy oz. of crude Pt was produced in Alaska 
129 oz. in California, and 13 oz. in Oregon, a total of 527 oz. 
for the U. 8S. Domestic refiners recovered 37,780 oz. Pt, 3801 
oz. Pd, 1468 oz. Ir, 334 oz. osmiridium and 119 oz. of other 
Pt metals, a total of 43,502 oz. Recovery from secondary 
sources was Pt 33,787 oz., Pd 7426 oz., Ir 4,354 oz., and others 
1,749 oz., a total of 47,316 oz. AHE (16) 

Iron Ore, Pig Iron and Steel in 1930. Husert W. Davis. Minera! 
Resources of the United States, 1930, United States Bureau of Mines 
Part 1, Nov. 19, 1931, pages 57-98. : 

In 1930, production of Fe ore decreased 20% and shipments 
27% from 1929. The output of pig Fe (including ferrous 
alloys) decreased 25%. For the first time since 1927, build- 
ing and construction was the leading consumer, using 19% 
of the output (16.5% in 1929). The automobile industry used 
15.5% (18% in 1929) and railroads 15% (17% in 1929). Domes- 
tic output of pig Fe required about 60% of the capacity. 
Production of steel ingots was about 59% of the rated ca- 
pacity. AHE (16) 

Gold, Silver, Copper, Lead and Zine in the Eastern States 
in 1930. J. P. Dun top. Mineral Resources of the United States, 1930 
United States Bureau of Mines, Part. 1, Oct. 7, 1931, pages 17-23. 

The production of Au, Ag, Cu, Pb and Zn in the Hastern 
States in 1930 increased over 1929 but owing to the lower 
prices of Ag, Cu and Zn, the value of the production of each 
and of the total for all 5 metals declined. Production was 
Au $46,637; Ag 123,590 oz., $47,582; Cu 38,232,031 Ib., $4,970,- 
164; Pb 16,734,000 lb., $836,700; Zn 336,488,000 lb., $18,126,878: 
and total $24,027,961. AHE (16) 

The Pig Iron Situation. E. J. Fox. Iron & Steel Industry & 
British Foundryman, Vol. 5, Dec. 1931, pages 75-76. : 

An urge for tariff protection for British pig iron. CHL (16) 

Iron Mining in Spain (La Mineria De Hierra En Espana), 
Luis Barrerro. Revista Minera, No. 3289, Nov. 1931, pages 530-531. 

An economic discussion of iron mining in Spain. Produc- 
tion of iron in thousands of tons from 1913 to 1930 inclusive; 
maximum, 1913, 9,861; minimum, 1921, 2,602; 1930, 5,408. This 
decrease is due to the number of miners employed: 1913-— 


33,678; 1929—16,358. DTR (16) 
Does the United States Need a Tariff on Copper? Prncy E. 
Barsour. Mining and Metallurgical Society of America, Bulletin No, 


222, Vol. 24, Dec. 1931, pages 94-102. 

Discussing this question from the angle that the United 
States is the greatest Cu producer in the world and has in- 
vested very largely in the Cu industries in other countries, 
especially South America, the need for a tariff is denied 

Tin—Its Past, Present Plight, and Future. H. E. Eticrsew 
(Bolivia). Mining Journal, London, Vol. 176, Jan. 2, 1932, pages 
5-6; Jan. 9, pages 21-22. 


A general economic discussion. AHP (16) 
The World’s Silver Situation. W. Mont Ferry (Silver Pro- 
ducers Association). Mining Congress Journal, Vol. 17, Dec. ‘931, 


pages 660-661, 669. 

Presented at meeting of Western Division, American Min- 
ing Congress, September 1931. The buying power of half of 
the people of the world can not be destroyed withou: pro- 
foundly and adversely affecting world industry; the world’s 
gold is inadequate to support the world’s credit structure. 
Silver should be restored to its historic place as a pbasic 
money. Our so-called over-production is a myth; lack of dis- 
tribution and destruction of buying power among people 
who are potential purchasers are the cause of all stagnation 
of international commerce. The use of silver as a recognized 
money is the only remedy in sight. DTR (16) 
_ The Malleable Castings Industry in 1931. A. W. G. Bacs awe. 
Foundry Trade Journal, Vol. 46, Jan. 14, 1932, pages 37, 29 

A brief article dealing with the malleable castings indus- 
try in Great Britain during 1931. Particular attenticn is 
given to the use of rotary and semi-rotary furnaces for the 
melting of malleable iron, and the fact is noted that five or 
six of these furnaces, in which pulverized fuel will be em- 
ployed, are being built in Great Britain and Europe at the 
present time. OWE (16) 

The Automatic Increase of Price of the Liquid Iron at 
Insufficient Yield (Die automatische Verteuerung des filis- 
sigen Eisens bei nicht gentigenden Ausbringen). W. Bremer. 
Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 6, 1931, pages 857-858. 

By “yield” is meant the ratio of the weight of good cast- 
ings to the weight of the charge. Tables and curves demon- 
strate that too small a yield increases the cost of the cold 
charge and the melting costs. It is emphasized that this rea- 
son for losses should be eliminated as far as possible. 

Copper Consumption In The United States. American Metal 
Market, Vol. 38, Apr. 25, 1931, pages 2-3. 

Reported by American Bureau of Metal Statistics. Use of 
Cu, industrially classified, in the U. S. in 1930. Also compara- 
tive diagram of consumption and domestic deliveries of re- 
fined Cu from 1920 to 1930. DTR (16) 

The Group Bonus System. A. L. Arnswortn. Canadian Foundry- 
man, Vol. 22, Oct. 1931, pages 15-16. 

An article dealing with the application of the group bonus 
system in the De Forest Crossley plant at Toronto. OWE (16) 

The Importance of Heat Balances and Heat Statistics in 
an Iron Works (Virmebalansers och viirmestatistiks bety- 
delse vid jiirmverk). Axe Anjou. Jernkontorets Annaler, Proceed- 
ings of the Annual Meeting, May 30, 1931, Vol. 114, 1931, 
pages 86-132. 

An analysis is made of the heat losses in Swedish iron 
works and a plea is made for employment of a greater 
number of heat engineers as in German practice. In the 
discussion following the paper, it is pointed out that quality 
is so important a factor in Swedish steel products that too 
much emphasis can not be placed on heat economy. A very 
good discussion of German practice in heat contrat le era 
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MISCELLANEOUS (20) 


Coke Oven Design. G. W. J. Braver. Iron & Steel Industry & 
British Foundryman, Vol. 5, Dec. 1931, pages 87-94, 102. 

A discussion of the coking process dwelling on the essen- 
tial conditions for the production of good coke, i.e. uniform 
heating of the oven together with a correct width of oven. 
The means of securing an even distribution of gas and air 
throughout the length of the oven are treated. 11 types 
of oven are dealt with as regards their differences in con- 
struction, while setting forth their claims for superiority. 
They are the Becker oven, the Collin oven, the Coppée Iso- 
thermal oven, the Gibbons Kogag oven, the Koppers oven, 
the Otto oven, the Piette oven, the Semet Solvay oven, the 
Carl Still oven, the Simon Carves oven, and the Wilputte 
oven. CHL (20) 


Standardization—Transportation, Ferrous Metallurgy and 
Non-Ferrous Metallurgy Projects. American Standards Asso- 
ciation. American Standards Association Bulletin, No. 60, Apr. 1931, 
pages 25-29. 

List of specifications developed or being developed under 
A.S.A. procedure in these fields. 10 refer to electric railway 
rails and track materials. 18 refer to steel, wrought iron, Zn, 
zinc coatings, Cu, brass, bronze, solder and plumbago cruci- 
bles. HWG (20) 

Patent Rights for Scientific Discoveries. C. J. Hamson. 
,obbs-Merrill Co., Indianapolis, 1930. Cloth, 6 x 9% inches, 
286 pages. Price $4.50. 

This monograph won the prize for 1929 of the Linthicum 
Foundation. Linthicum was patent counsel for the U. S. 
Steel Corporation and lecturer on patent law at Northwest- 
ern University. As a memorial, friends established the prize 
fund for research in patent law. The 1929 topic was “Scien- 
tific Property.” Hamson is an English lawyer. 

Some French savants advanced the idea that scientists 
discovering scientific principles of the type not now patent- 
able should be rewarded by industrial firms that, in the 
course of time, manufacture anything that is an outgrowth 
of the discoveries. Radio, had such a scheme been in vogue, 
would now pay tribute to all the many scientists whose 
work underlies the industry. It is claimed that in France a 
bill securing rights of scientists to such tribute is “very 
likely to be passed in the near future.” Since science is in- 
ternational, the matter has been put up to the League of 
Nations, which has been studying it for 7 years, its experts 
invariably approving the fundamental proposition. The In- 
ternational Union of Pure and Applied Chemistry actively 
advocates the scheme. Partial governmental approval of the 
proposal forwarded by the League of Nations was indicated 
by the replies of Belgium and Brazil only. The National Re- 
search Council of the United States considers that pro- 
prietary right over discoveries is not realizable and doubts 
that it is desirable. 

iamson discusses the history of the project, recognizes 
thet so many discoveries are utilized in the manufacture of 
any modern product, and the time (50 years) suggested for 
the period in which tribute is to be paid, so long, that the 
oniy way a firm could do business under such a scheme 
would be to insure itself against litigation and exactions by 
buying a blanket right to utilize all discoveries. 

ience, he proposes an international corporation to admin- 
ister the scheme. All suggestions are complicated and hazy 
and though Hamson argues that a workable scheme could be 
evolved, very few of the opinions he cites agree with him. 

The scheme seems aimed to involve compulsory tribute 
designed to be used to encourage research. It appears entire- 
ly calculated to be an unmitigated nuisance to industry and 
quite opposed to the American way of doing things. There 
docs not seem any immediate danger of international action 
and the fact that it is to some degree sponsored by the 
League of Nations would surely subject the scheme to care- 
+ study before even the most radical U. S. Congress would 
adopt it. 

The preface says, “The unorganized army of men of 
science everywhere find here opened before them a prospect 
of just and material reward. The cohorts of the Patent Bar 
are those who can formulate and administer the measure 
when it becomes accepted. To these 2 classes in the com- 
munity a vast field of possibilities is opened. It is time that 
the professional men of America awaken and take a hand in 
the debate.” 

It would appear that any such attempt on the part of pat- 
ent lawyers to saddle industry with more difficulties and 
litigation analogous to those already imposed by our faulty 
patent system should be resented and opposed alike by indus- 
try and science. Voluntary coalition for support of pure re- 
search is one thing. Exaction of involuntary tribute is quite 
another. The scheme is unwieldly and unworkable without 
huge costs for bureaucratic administration and for litiga- 
tion. It would surely delight the average patent lawyer to 
have a whole new field of opportunities for litigation. The 
book might well be read by scientists so they may be ready 
to combat the impractical visionaries and the “cohorts of 
the Patent Bar” who may seek to foist such'schemes upon 
industry. H. W. Gillett (20)-B- 

The Electric Precipitation of Dust and the Electric Clean- 
ing of Blast-Furnace Gases (La précipitation electrique des 
Poussieres et Vépuration électrique des gas de hauts four- 
meux). Keraty. L’Industrie Electrique, Vol. 40, Apr. 25, 1931, 
Pages 173-180. 

The principle of electric precipitation is explained and the 
history of its development is briefly described. A modern 
installation of 240,000 in.3/hr. is described in detail; the best 
arrangement of such a plant and the electric equipment is 
discussed. Ha (20) 

Investigation of Different Methods to Determine the Rough- 
hess of Metallic Surfaces (Untersuchung verschiedener Me- 
thoden zur Bestimnung der Unebenheiten (Rauhigkeiten) von 
Metallfilichen). W. Kiresewetter. Feinmechanik und Prazision, Vol. 
89, Dec. 1, 1931, pages 211-215. 

A method of making a perfect cast of a surface and an 
optical method to make visible and record the unevenness 
on it is described and illustrated by many examples. Ha (20) 


Patent Law for Chemical and Metallurgical Industries. 
A. W. Detter. Chemical Catalog Co., Inc., New York, 1931. 
Cloth, 6 x 9 inches, 483 pages. Price $6.00. 

Most books on patent law and procedure are pretty hard 
reading for the metallurgist. This one, however, draws so 
many of its examples from the metallurgical field that it can 
be readily followed. 

The reviewer does not agree with the opinion quoted in 
the book, of a Japanese investigator sent over to look into 
the U. S. Patent System who ascribed the greatness of the 
U. S. to that system. But since we are saddled with the sys- 
tem and must play the game according to the rules, it is 
necessary to know what the rules are. This book is, to the 
metallurgist, at least, the most useful one of its type we 
have yet seen, for it explains the rules from the metallur- 
gist’s point of view and not exclusively from a lawyer's 
point of view. 

It covers the history, theory and nature of patents, classes 
of patentable inventions, persons entitled to patents, prin- 
ciples of patentability, acquisition and termination of pat- 
ents, remedy of defective patents, form and construction, 
infringement and infringement suits, ownership of patents, 
commercial phases and foreign patents. 

An appendix of miscellaneous statistics covering such 
things as production of metals and minerals and a tabula- 
tion of the developed and potential interpower of the world 
does not seem very germaine to the subject of the book, but 
at least does no harm. H. W. Gillett (20)-B- 

The Catalytic Reduction of Carbon Monoxide under Ordi- 
nary Pressure. IX. Tests with the Co-Cu-Mg0O-Catalyzer. X. 
Tests on the Influences of Some Materials on the Catalytic 
Action of the Co-Cu-Mg0O0-Catalyzer. (Ueber die katalytische 
Reduktion des Kohlenoxyds unter gewihnlichem Druck. IX. 
Versuche mit dem Co-Cu-MgO-Katalysator. X. Versuche 
tiber die Einfitisse einiger Stoffe auf die katalytische Wirk- 
ung des Co-Cu-Mg0O-Katalysators.) K. Fuyimura. Scientific Pa- 
pers of the Institute of Physical & Chemical Research, Vol. 17, Nov. 
1931, page 11-21. 

The most suitable catalyzer for the synthesis of petroleum 
has been found to be the Co-Cu-Mn catalyzer where the con- 
stituents are present in the ratio 3:1: (15% of Co); the 
activity of this catalyzer was studied with respect to its 
volume and with additions of other elements. Only thorium 
or uranium improved its activity, the latter in an amount of 
8:1:2:0.4 (in Co-Cu-Mg-U). Ha (20) 

Unknown Factors of Safety Present in the Quality and 
Transformation Processes of Light Metals (Facteurs de sé- 
eurité méconnus résidant dans ia qualité et les pro- 
cédés de transformation des métaux légers). R. ve FLeury. 
Revue de Métallurgie, Vol. 28, Nov. 1931, pages 610-616. 

The final factor of safety of a cast light metal article is an 
integer of numberless factors both known and unknown en- 
tering their manufacturing processes. Some probable causes 
of defects are mentioned, among them the influence of the 
remelting of scrap with virgin metal. JIDG (20) 

Cooling Phenomena in a Steel Block. Tetsu-o Horie. Tetsu to 
Hagane, Vol, 17, Nov. 1931, pages 1104-1125. 

A steel containing 0.93% C was finished into a cylindrical 
block, 416 mm, diameter and 650 mm. long. Thermo-couples 
were inserted into five holes, 9 mm. diameter, drilled into 
different depths from the surface to the center of the spe- 
cimen. At first, the specimen was annealed at 830° C. at 
which Fes C dissolved completely in the austenite, and then 
6 cooling curves including that of a point of surface were 
recorded during cooling of the specimen in the air. From 
the results thus obtained, it was revealed that the super- 
cooling of Ar, transformation was remarkable at the center 
as well as the surface. This phenomenon is attributed to the 
fact that the central part is cooled slowly at high tempera- 
ture by the transformation heat of the outside, but is rapid- 
ly cooled through the critical range, because the outside is 
already cooled to a considerably low temperature at that 
time. From the cooling curves obtained, cooling rate-tem- 
perature curves, cooling rate-time curves, isothermal curves, 
temperature distribution curves in the steel block, and tem- 
perature-cooling rate curves in critical range are drawn, 
When the specimen was allowed to cool in the air from 690° 
C., below the A, point, the temperature was uniformly low- 
ered from the surface to the center. By cooling it in iron 
molds, 60 mm. by 30 mm., from 870° C. and 830° C. respec- 
tively, it clearly shows that the transformation heat of the 
outside has almost no effect on the cooling rate of the cen- 
tral part. From these results the author further considered 
theoretically on steel ingot cooled from the melt and dis- 
cussed the occurrence of segregation. TS (20) 

The Tensions in Undivided Cast-Iron Pulleys in Operation. 
(Ueber die Betriebsspannungen in ungeteilten gusseisernen 
Riemenscheiben.) Vixtro Hevuse. Zeitschrift Verein deutscher Ingen- 
eure, Vol. 75, Dec. 12, 1931, page 1511-1513. 

Based on experiments the tensions occurring in the rim of 
cast-iron pulleys are analytically treated; it is found that 
the forces exerted by the pulling agent produce bending 
stresses in the whole circumference of the pulley rim. The 
pulley arms are subjected to longitudinal and bending 
stresses, the arms of the not-loaded part showing in general 
the same stresses as the arm on the loaded part. It is of 
greatest importance that the rim is uniformly thick and it 
is recommended to machine also the inner side of the rim as 
much as the arms permit. Ha (20) 

The Work of the Institute of British Foundrymen in 1931. 
Anprew Hariey. Foundry Trade Journal, Vol. 46, Jan. 14, 1932, 
pages 38-39, 42. 

The author refers to the work of the 1.B.F. during 1931, to 
the fact that three new sections of this organization have 
been formed during the year and to the importance the As- 
sociation places upon its educational activities. OWE (20) 

Recovery of Metals from Waste Materials. J. W. Hincutey. 
Chemical Age, London, Vol. 23, Dec. 6, 1930, Metallurgical Sec- 
tion, pages 31-32. 

A condensation of a paper before the Conference of the 
Institution of Chemical Engineers on “The Utilization of 
Trade Wastes.” The recovery of iron and steel, copper alloys, 
bronzes and tin is discussed. See also Metals & Alloys, Vol. 3, 
Feb. 1932, page MA49. VVK (20) 
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FOUNDRY PRACTICE & APPLIANCES (22) 


Loss and Gain in Components when Melting Steel Scrap 
in the Cupola. E. Prwowarsxy, H. Lancesecx & H. Nipper. Canadian 
Foundryman, Vol. 22, Sept. 1931, pages 16-17. 

Extended abstract of paper which appeared in Die Giesserei. 
See “Conditions of Absorption and Oxidation in Small Cupola 
Furnaces,” Metals & Alloys, Vol. 2, Nov. 1931, page 279. 

OWE (22) 


Binding Materials in the Preparation of Core Sands. (Des 
Agglomérants dans la Préparation des Sables pour Noyaux.) 
Revue de Fonderie Moderne, Vol. 25, Dec. 25, 1931, page 464. 

A binding material ‘“‘colsable’’ which is supposed to replace 
others, as linseed oil, molasses, dextrine, etc., is described 
and ratios of mixture with molding sand given for several 
purposes. Ha (22) 

Testing Electrical Equipment in Foundries. Foundry Trade 
Journal, Vol. 45, Dec. 10, 1931, page 369. 

Short article on methods that can be adopted for the test- 
ing of electrical equipment in foundries. Special attention is 
paid to the testing of motors for leakage, and means for 
making load tests on motors are described. OWE (22) 


A Method for Molding a Rope Pulley. ArtHurR GREENHALGH. 
Canadian Foundryman, Vol. 22, Aug. 1931, pages 17, 22. 

Article on the above subject, abstracted elsewhere in this 
journal. See Metals & Alloys, Vol. 2, Dec. 1931, page 319. 

OWE (22) 

Low Carbon Cast Iron from the Cupola (La fonte a basse 
teneur en carbone an cubilot). M. Kacan. Revue de Fonderie 
Moderne, Vol. 25, Nov. 10, 1931, pages 397-398. 

See “Some Remarks on the Foundry Defect Called Dark 
Spots,” Metals & Alloys, Vol. 2, Oct. 1931, page 228. Ha (22) 


Difficulties in Modern Jobbing Foundry Practice. KENNETH 
S. Jewson. Foundry Trade Journal, Vol. 46, Jan. 14, 1932, page 35. 
The author emphasizes the value of rationalized melting 
practice and the need for recognition of variables which are 
likely to arise in jobbing work. Some attention is given to 
prices and costs. OWE (22) 


Progress in Foundry Practice in the Second Half-Year of 
1930 (Fortschritte im Giessereiwesen im zweiten Halbjahr 
1950). ti. JuNcBLUTH & P. A. Heer. Stahl und Eisen, Vol. 561, 
Nov. 5, 1931, pages 1373-1377; Nov. 12, 1931, pages 1404-1407. 

“he paper reviews 114 articles on foundry practice which 
have been published all over the world from July to Decem- 
ber 1930. The reviewers subdivided the material as follows: 
(1) structure and properties of cast iron, (2) melting prac- 
tice, (3) molding and cleaning, (4) general. GN (22) 


Tenth Annual Report. British Cast-Iron Research Association, 
Oct. 1931, 16 pages. 

The report for the year 1930-1931 contains brief reviews of 
work carried out in the laboratories of the Association on 
molding sands and refractories, heat resisting cast-iron, 
particularly Silal and Nicrosilal, ingot mold iron, cupola 
melting practice, malleable cast-iron, alloy cast-iron, struc- 
ture of cast-iron, strength of cast-iron in relation to size 
and foundry pig iron. Ha (22) 

The “Roman Joint” in the Art Foundry. (Le Joint Romain 
en Fonderie d'Art.) Wisterzer. Revue de la Fonderie Moderne, 
Vol. 25, Dec. 10, 1931, page 452. 


A method of joining the parts of large monuments if 
they can not beé cast in one piece is described in order to 
make the joints invisible. This method was used by the old 
Romans. Ha (22) 


The Effect of Heat on the Permeability of Coal-Dust 
Facing Sands and Core-Sand Mixtures. Watter M. Saunpers & 
Water M. Saunpers, Jr. Foundry Trade Journal, Vol. 45, Nov. 12, 
1931, pages 297, 307. 

A paper, accompanied by 3 figures and 3 tables, presented 
and discussed at the 1931 Convention of the American Foun- 
drymen’s Association. See Metals & Alloys, Vol. 2, Aug. 1931, 
page 150. OWE (22) 


fecting the Demand for Aluminum Castings. Canadian 
Foundryman, Vol. 22, Aug. 1931, pages 7-11. 

An article, accompanied by 4 photographs and 1 table, in 
which the characteristics and applications of various sand- 
cast aluminum alloys are dealt with. Attention is directed 
to the problems of pattern and core design, of molding sand, 
and of gating. Melting and the effect of variations in com- 
position resulting from the melting process are discussed, as 
also are “modification” and heat treatment. The value of 
inspection and the place which X-ray apparatus finds in 
aluminum foundry work are also dealt with. OWE (22) 


Molds and Cores of Pure Quartz. (Formen und Kerne aus 
reinem Quarz) Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 13, 
1931, pages 883-884. 

wiolds made of pure quartz which has been melted in the 
electric furnace at very high temperatures are of extreme 
advantage as the quartz is, at all temperatures occurring 
in the foundry, indestructible and has a practically negli- 
gible expansion coefficient. Ha (22) 

Te Remove Sand from Deep-Cored Pockets. Canadian Foun- 
dryman, Vol. 22, Oct. 1931, page 19. 

A description of the method for removing sand from deep- 
cored pockets in castings, which has been recommended by 
the Steel Founders Society of America. OWE (22 


Lead-Base Metal Versus High-Silicon Iron. Foundry Trade 
Journal, Vol. 45, Oct. 8, 1931, page 223. 

A description of experience in producing lead-base con- 
tainers in the iron foundry. Definite information regarding 
the alloy used is, however, missing from the article. The 
article is accompanied by one figure. OWE (22) 

The Lighting of Foundries. Foundry Trade Journal, Vol. 45, 
Nov. 12, 1931, pages 298, 310. 

The article deals with suitable wiring systems for use in 
foundries. OWE (22) 


Synchronous Motor Drives in the Foundry. Foundry Trade 
Journal, Vol. 45, Nov. 26, 1931, page 330. 

Advantages of synchronous motors for operating foundry 
plant are power factor correction, higher efficiencies, and 
constant speed, irrespective of load conditions. OWE (22) 
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What Oxidized Scrap can do to Iron. Garnet PHILLIPS. Foun. 
dry, Vol. 59, Dec. 15, 1931, pages 33-34. 

Unusual chilling phenomena were observed by using scrap 
gray iron that had been oxidized. Data obtained from tests 
indicate the dafiger in using large quantities of oxidized 
scrap in mixtures intended to produce gray iron of any 
quality. It is suggested that the amount of dissolved iron 
oxide in the remeited iron is the controlling factor causing 
the white instead of the gray fracture. VSP (22) 


The Testing of Grain Size of Molding Sand. (Die Priifung 
der Korngréssen von Formsanden.) G. Sutiott: & E. Capetro, 
Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 13, 1931, page 883. 

The grain size is determined by sieving, floating and wash- 
ing; from each of these methods, curves are plotted for prac- 
tical use. Ha (22) 


The Standardization of the Foundry Raw Materials. (Die 
Normung der Giessereirohstoffe.) V. Prever. Giesserei mit Gies. 
serei-Zeitung, Vol. 18, Dec. 4, 1931, page 922. 

A far-reaching standardization in the following groups 
is advocated: 1. Raw materials for operation of cupola fur- 
naces. 2. Raw materials for making of cores. 3. Materials 
for making the mold. Ha (22) 


Improvement of Foundry Products and Reduction of their 
Prices. (Die Verbesserung der Giessereierzeugnisse und die 
Herabsetzung ihrer Preise.) E. Ronceray. Giesserei mit Giesserei. 
Zeitung, Vol. 18, Dec. 4, 1931, page 922. 

Means for improvement of the product and production 
methods are discussed. Ha (22 


Anomalies in Hardening of Cast Iron (Anomalien beim 
Hiirten von Gusseisen). A. Le Tuomas, Giesserei mit Giesserei- 
Zeitung, Vol. 18, Nov. 6, 1931, page 867. 

It has been found that, by adding to the charge a con- 
stituent containing about 2-3% Mn, the disagreeable ir- 
regularities often occurring in the hardness of castings wil] 
be prevented. This method has been found satisfactory in 
several foundries. Ha (22) 


Where are the Young Foundrymen? S. Weis Uttey. Trans. 
actions & Bulletin, American Foundrymen’s Association, Vol. 2, Jan. 
1931, pages 761-766. 

Training is urged which will produce good mechanics, 
skilled molders, coremakers and furnace operators, as the 
author believes that there are many boys who will under- 
take such apprentice courses if they are approached in the 
proper manner and are shown an opportunity in keeping 
with modern conditions. CHL (22) 


Moulding a Water-Seal Gas-Valve Pan. Rost. Jones. Foundry 
Trade Journal, Vol. 45, Dec. 3, 1931, page 352. 

An article accompanied by 9 diagrams showing the method 
adopted in producing a cast-iron pan with a minimum of 
pattern making and struck up in the foundry floor. 


OWE (22) 
Some Observations on Synthetic Sand—Its Preparation ond 
Use. L. B. Knicut. Canadian Foundryman, Vol. 22, Dec. 1931, 


pages 11-13. 
Paper presented before the American Foundrymen’s As- 
sociation. See Metals & Alloys, Vol. 2, Aug. 1931, page 15: 
TE 


Ow 2) 
Recent Progress in High Strength Gray Iron (Les fonies 
a haute résistance, progres récents). R. Lemoine. Congres |» ier- 


national des Mines, de la Métallurgie et de la Géologie appliquée, \ec- 
tion de Métallurgie, 6th session, Liege, June 1930, pages {)1- 
809. 5 references. 

Very general discussion of pearlitic iron. A resume con- 


taining no new data. See also Metals & Alloys, Vol. 2, Oct. 
1931, page 228. HWG (22) 
Operating an Iron Foundry without Pig Iron. WALTER | ER. 


Foundry Trade Journal, Vol. 45, Nov. 12, 1931, page 365. 

The author describes how, by using an electric furnace 
and working it on the continuous melting principle, any 
quantity of iron can be poured at any time during the day 
and the same floor space and melting equipment used any 
number of times daily. A description of the best method of 
working follows and a table quoted gives details of the com- 
parative costs per ton of electrically- and cupola-me!ited 
iron. Another table gives details of tests of the two types 
of iron. A brief editorial criticism refers to the difficulties 
which are frequently encountered when melting low-carbon 
cast iron. OWE (22 


Recent Developments in Railway Foundry Practice. T. 
Henry Turner. Foundry Trade Journal, Vol. 46, Jan. 14, 1932, 
pages 27-29. 

An article, accompanied by 3 photographs, in which a de- 
scription is given of recent developments in cast steel frames 
in the United States. Reference is made to the production 
of the Davis wheel, which has increased somewhat during 
the year, and to the recent introduction of steel sleepers on 
the Great Western Railway Company’s lines. Special atten- 
tion is directed to recent developments in the production of 
locomotive cylinders. A gradual reduction in the number of 
non-ferrous alloys has been made as a result of the amalga- 
mation of certain railway companies. OWE (22) 


Mold-Handling Methods. Wm. L. Harttey. Iron Age, Vol. 128, 
July 16, 1931, pages 172-173, 207-209. 

Handling of molds represents between 20 and 40% of all 
the material handling effort in connection with foundry pro- 
duction. The author discusses and describes methods for the 
mechanization of this phase of work and layout and ar- 
rangement of equipment of the whole plant to achieve 4 
minimum of handling. Ha (22) 


Recent Developments in Aluminum Founding. D. Hanson. 
Foundry Trade Journal, Vol. 46, Jan. 14, 1932, pages 31-32. 

The author discusses the troubles which have been found 
to occur in Al castings due to the formation of pinholes. 
Experiments have been conducted with a view of showing 
the effects of hydrogen and water vapour upon the density 
of virgin Al and various alloys. The desirability of con- 
trolling furnace atmospheres is pointed out. Storage condi- 
tions may affect the melting characteristics of ingots. 
Methods which may be adopted to prevent troubles due to 
pinholes and blowholes and difficulties which arise from 
the use of gas-free metal are also considered. OWE (22) 
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The Eliipsoid Furnace. Rotary Oil-Fired Furnace Features 
Deep Bath. Foundry Trade Journal, Vol. 45, Nov. 19, 1931, page 
$15. 

A description, accompanied by 2 photographs, of an oil- 
fired furnace which has the appearance of a foreshortened 
furnace of the rotary type, the cylinder being supported 
circumferentially on two rollers and being permanently 
tilted so that the metal bath lies in the angle formed by 
the circumference and the base of the cylinder. The charg- 
ing door is situated in the top of the cylinder. The furnace 
is tapped by rotating the cylinder so that the tap hole, 
which normally is at the top of the furnace, is brought to 
the side. The furnace is designed to take a 1,000-lb. charge 
and has been successfully used in melting cast iron, the 
time taken for a charge of this size being 1 hr., 40 min. 

OWE (22) 

Plaster Patterns. Foundry Trade Journal, Vol. 45, Nov. 5, 1931, 

age 236. 
1 A discussion of the advantages and disadvantages of 
plaster patterns. Provisions for drawing the pattern and the 
physical characteristics of the pattern material are de- 
scribed. 1 figure. OWE (22) 

Critical Remarks Concerning the Testing of Molding Sand. 
(Kritische Betrachtungen zur Formsandpriifung.) Max Pascu- 
ke & EuGeN SCHNEIDER. Die Giesserei, Vol. 18, Dec. 25, 1931, 
pages 945-948. 

‘he various factors which have to be taken into account 
in making samples for comparative tests of molding sands 
al discussed; such factors are mainly grain size, grain 
shape, colloid content, humidity, densification degree and 
chemical composition. It is shown that 3 ways are possible: 
tests can be made by the same height of the compressed 
samples, or by the same volumetric weight, or by the same 
power of compression. The possible errors in the compres- 
sion of a sample in a test tube are explained. The factors 
determining the compressibility of a molding sand are 
briefly discussed; the method of calculating the compres- 
sion energy is explained. Ha (22) 


tluminum Die Cast Molds (Aluminiumspritzgussformen). 

Dus Werkzeug (supplement to the Maschinenkonstrukteur-Betriebstech- 
nik), Vol. 7, June 25, 1931, pages 139-140. 

‘the making of a die cast mold for motor hoods is de- 

ibed. MAB (22) 

Recent Developments and Business Conditions in the 

t Ss. A. Foundry Industry. OLiver SMa.Liey. Foundry Trade 
nal, Vol. 46, Jan. 14, 1932, pages 25-26. 

i.e author introduces his subject with a concise descrip- 

of business conditions in the U. S. A. and the plight of 

production foundries. Attention is then directed to 


technical developments of the past year and in particular 
t he Meehanite process. New Meehanite cupola irons in- 
( acid-resisting, abrasion-resisting, and oil-hardening 
I tures. Some attention is devoted to improvements in the 
reclamation of core sand and to steel casting production. 
M.‘leable iron processes are also discussed, particularly the 
£ t-eycle anneal which has recently been developed. 
OWE (22) 


etallurgical Contributions to the Knowledge of the Phe- 


nomena in Cupola Furnaces (Metallurgische Beitrige zur 
Keantnis der Kupolofenvorginge). B. Osann, Jr. Giesserei mit 
G erei-Zeitung, Vol. 18, Oct. 16, 1931, pages 809-818; Nov. 6, 
1 


pages 859-866. . 
<haustive investigations of the operation of a cupola 
furnace are described. They were made to discover certain 


la to which the metallurgical phenomena are subjected. 
The time of melting is considered particularly. It is meas- 
ured by the temperature of the decending pig iron. It is 
stated that the coke charge influences the melting time con- 
si ably, irrespective of the conditions of the furnace and 
tl ther charges, because a high coke charge results in a 
high coke column above which the descending iron melts. 
The C content is always reduced to about the eutectic con- 
tent when melting super-eutectic iron, but the course of 
melting has a certain influence. For very short melting 
times in the cupola furnace, the dissolving of the graphite 
is rather difficult but the oxidation of the graphite is en- 
hanced during melting by the cupola furnace gases. The 
cast iron contains, therefore, little C. With increasing melt- 
ing time, the conditions for the solution of the graphite be- 
come more favorable, so that the C content increases with 
the melting time. The completeness of the solution of the 
graphite increases with the melting time. For medium and 
long melting times, the C in the iron and the iron itself, 
are more able to react. This greater reacting ability results 
in stronger reactions between iron and slag and slag-form- 


ing constituents which changes the iron “secondarily.” The 
secondarily changed iron differs from the unchanged iron 
melted in short melting times by lower contents of C and 
Mn, higher content of Si and § and finer structure. Finally, 
tests with small cupola furnaces are described which 
demonstrate the different behavior of gray and white iron 
at very short melting times. The process in an electric 
crucible furnace is also investigated. The principal result 
of the whole investigation is that the melting time in thé 
operation of a cupola furnace must conform to the proper- 
ties of the iron charge. Ha (22) 


The Fundamentals of Brass Foundry Practice. R. R. CLarxe. 
Metal Industry, London, Vol. 39, Aug. 21, 1931, pages 175-176. 
Foundry practice for making Ni additions to brasses, for 
Monel metal, Ni-Ag, and 50-50 Cu-Ni alloys is given. 
PRK (22) 
Coreprints. F. C. Epwarps. Foundry Trade Journal, Vol. 45, Nov. 
19, 1931, 313-314. 
An article, accompanied by 12 diagrams, in which core- 
print, design, and correct disposition of coreprints in molds 
of different designs are dealt with. OWE (22) 


Molding a Blowing-Engine Piston in Loam. Hans Ecxarrt. 
Foundry Trade Journal, Vol. 45, Dec. 10, 1931, pages 359-360. 

Translation of an article on the above subject, which 
appeared in Die Giesserei. The article is accompanied by 16 

agrams which show very clearly the various processes in- 
Ived in the production of this particular piston. OWE (22) 
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1 to 2 ton Detroit Electric Furnace 


NO MIRACLE 
NO ALCHEMY 


is performed in the 


DETROIT 


ROCKING ELECTRIC 


FURNACE 


... BUT IT DOES 


Melt steel or iron or alloys without 
change of analysis. No “carbon drop” 
nor “carbon pick-up.”—No loss of 
alloying ingredients.—And the re- 
sult is thoroughly uniform, homoge- 
neous metal economically produced 
as required. 


Ask the Man Who Uses One 


DETROIT ELECTRIC 
FURNACE CO. 


827 WEST ELIZABETH ST. DETROIT 
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FURNACES & FUELS (23) 


High-Frequency Induction Furnace Affords Heat Uni- 
formity. H. C. Bicce. Steel, Vol. 88, May 7, 1931, pages 39-41, 57. 

The progress in high frequency furnaces is described and 
the advantages in its uses for obtaining pure materials or 
materials of definite composition are pointed out. The con- 
struction and lining of furnaces and the compositions of 
products are described. Ha (23) 


Industrial Furnaces for Gas. XI. Accessory Equipment. 
L. E. BremiLter. American Gas Journal, Vol. 135, Dec. 1931, pages 
33-35. 

Burner types and characteristics are classified. Theoreti- 
cal considerations of systems of combustion are given along 
with a discussion of valve systems. Gas and air compres- 
sors, their characteristics and types are also discussed. 

New Electric Furnaces. Electrician, Vol. 107, July 10, 1931, 
page 75 

A conveyor type equipment for the heat treatment of 
light metal disks is described and illustrated. The conveyor 
consists-of 2 continuous bands of nichrome ribbon on which 
the metal disks are placed. Each strip or ribbon passes 
over grooved drums at either end. At the feed end both 
pulleys have independent counterweights so arranged that 
when the strip is hot and expands the slack is automatically 
taken up, keeping the strips always in tension. At the exit 
end of the furnace the 2 pulleys are driven by a \% hp. 
motor by means of chain and sprockets mounted on the 
pulley shaft of a variable speed gear permitting a rate or 
travel of conveyor and work adjustable between 12 to 20 
in./min. The strip on its return passes under the furnace. 
Temperature is automatically controlled. WHB (23) 

Annealing of Aluminum. Electrician, Vol. 106, May 8, 1931, 
page 690. 

A large single track multi-car type electric annealing 
furnace with an effective hearth area 24 ft. X 7.5 ft. has 
been installed at the Dolgarrog Works of the Aluminum 
Corporation, Ltd. WHB (23) 

Approximate Calculation of the Losses in the Cast Steel 
Ring of Soederberg-Electrodes. (Angeniiherte Berechnung 
der Verluste im Stahigussring bei Soederberg-Elektroden.) 
W. R. Biumer. Elektrotechnische Zeitschrift, Vol. 52, Dec. 24, 1931, 
page 1580. 


The eddy current losses in a water-cooled steel ring elec- 
trode of an electric furnace for 70,000 amp. were calculated 
as 55 KW. To reduce this it is proposed to put a protective 


Cu layer on the ring. Ha (23) 

Notes on Gas Producer Practice at Frodingham, together 
with General Observations. L. Coox. Iron & Steel Industry, Vol. 
5, Oct. 1931, pages 23-26. 

Abridged copy of a paper read at the Nov. 1931, meeting 
of the Lincolnshire Iron & Steel Institute. Steam jets have 
been replaced by centrifugal blowers in gas producers. The 
necessity for keeping the fires in good condition by balanc- 
ing poor coal against good coal is stressed. The calculation 
of producer efficiency is discussed. CHL (23) 

Prevention of Smoke in Metallurgical Operations. C. H. 
Om Canadian Chemistry & Metallurgy, Vol. 16, Jan. 1932, pages 

The ultimate solution of the smoke problem lies in elec- 
trical heating for steel and non-ferrous alloy industries. See 
Metals & Alloys, Vol. 3, Feb. 1932, page MA 49. WHB (23) 

Italian Electrodes Made of Natural Graphite. Correspond- 
ence from F. Grouitt1, Turin, Italy. Metal Progress, Vol. 21, Feb. 
1932, pages 64-65. 

The writer describes the solution of the problems of high 
electrical conductivity and slow combustibility in graphite 
electrodes. WLC (23) 

Water-Cooled Furnaces and Firing Methods for Pulver- 
ized, Liquid and Gaseous Fuels. G. W. GLennon & OrnTTO DE 
Lorenzt (Combustion Engineering Corp.). Combustion, Vol. 3, 
Feb. 1932, pages 23-29. 

Application of water-cooled furnace linings to replace 
those of refractory material has been one of the principal 
reasons for the success of modern high capacity steam 
generating units. Improvements in furnace design and con- 
struction as well as in methods of firing have been extra- 
ordinarily rapid. Various methods of firing are discussed, 
particularly corner firing, in which, burners are placed in 
4 corners of the furnace and complete water-cooling is nec- 
essary. All 4 walls are covered with straight bare tubes with 
a minimum amount of refractory. DTR (23) 

Development of the Calorific Power Determination of Solid 
Fuels. (Zur Entwicklung der Heizwertbestimmung fester 
Brennstoffe.) K. v’Huart. Die Wiairme, Vol. 53, Apr. 26, 1930, 
pages 313-317. 

Calorimetric determination and calculation of calorific 
power of solid fuels in Germany. Relationship between the 
combustion heat and the amount of air required for com- 
bustion. Critical review of French publications. EF (23) 

Insulating Open-Hearth Furnaces. S. M. Jenxtns. Steel, Vol. 
88, Apr. 16, 1931, pages 35-38, 48. 

The grade of insulating brick to use in open-hearth fur- 
naces, how it should be installed, cost of insulating furnace 
equipment and the returns on the investment are described 
and discussed. Ha (23) 

Measurement of Heat Value of Solid Fuels. (Heizwert- 
messung bei festen Brennstoffen.) Jos. Krorenert. Archiv fiir 
Technisches Messen, section V9214-1, 1931, page T14. 

The heat value of solid fuels is calculated either indirectly 
from the chemical analysis or is determined directly in a 
calorimeter. The methods are described and the procedures 
explained. Ha (23) 

Approximation Method for Calculating the Heat Exchange 
in Regenerators. (Niherungsverfahren zur Berechnung des 
Wirmeaustausches in Regeneratoren.) H. Hausen. Zeitschrift 
ra Or *ypgagp Mathematik und Mechanik, Vol. 11. Apr. 1931, pages 

Graphical and numerical pyr ge yey“ methods are de- 
veloped for the calculation of the time/temperature course 
in regenerators and the combined utilization of both methods 
is urged. EF (23) 
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Changing Trend of Power Distribution in the Steel Plant, 
S. S. Wares. Proceedings Engineers’ Society of Western Pennsylvania, 
Vol. 47, Oct. 1931, pages 385-390. 

The development of steam from by-product furnace gas 
(blast furnace, open-hearth, Bessemer, etc.) and the gen- 
eration of electricity therefrom are discussed. For metal- 
lurgical purposes it is not as essential to clean the by- 
product gas as it is in the generation of power. By-product 
gas has a higher load-factor when used in the open hearth 
than in the power plant. This new trend of selling blast fur- 
nace gas to the public, and the steel plant buying its elec. 
tricity is being developed more in Canada and Europe than 
in this country. Higher temperatures may be obtained from 
by-product coke gas than from blast furnace gas. WAT (23) 


Measurements of the Rate of Flow of Liquid Metals in the 
Electric Furnace (Messungen der Strimungsgeschwindigkeit 
fliissigen Metalls im Elektroofen). M. Rierpe & H. I perc. 
Forschung auf dem Gebiete des Ingenieurwesens, Vol. 2, Nov. 1931, 
pages 413-417. 

The article considers the general and theoretical phaseg 
of the rate of flow of liquid metals in the electric furnace; 
describes the set-up and the basis for tests; gives the 
measurements obtained; and concludes that in an electric 
furnace the power used and the kind of current are of 
prime importance. The measurements were made by means 
of a throttle tube. The character of the current in the con- 
duits of an electric furnace is determined by the existence 
of the electrodynamic power. The basis for calculating the 
amounts of metal put into circulation was determined with 
reference to the total friction of the liquids. The average 
velocity in the cross sectional area of a melt conduit di- 
minished linearly with the distance of the area from the 
opening of the conduit at the bath. MAB (23) 

Modern Constructions of Sheet Annealing Furnaces (Neu- 
zeitliche Bauarten von Feinblechgliihéfen). L. PLetscu. Stahi 
und Eisen, Vol. 51, Nov. 26, 1931, pages 1481-1483. 

Some new constructions of German and English box an- 
nealing and continuous annealing furnaces are described. 
One furnace has bottom heating and a capacity of 80-92 tons 
of sheets with the boxes being moved on balls. Another 
furnace has an output of 110 tons of sheets. In the 2 Eng- 
lish furnaces shown in sketches and used for normalizing 
automobile sheets and sheets for deep drawing purposes, 
the sheets are moved by arms without injuring the material. 
The arms subjected to high temperatures are made of heat 
resisting steel. GN (23) 

Coreless Induction Furnace Larger; Lining Improved. |. F. 
Norturup. Steel, Vol. 88, June 4, 1931, pages 39-42. 

The principles of the coreless induction furnace are ex- 


plained and some new developments in its construction are 
described. Its uses for making high-grade and high-melting 
steels are discussed. Ha (23) 


Anthracite Gas Reduces Scale Loss in Wire Processing. 
H. R. Stmonps. Steel, Vol. 89, Sept. 17, 1931, pages 31-33. 


Producer gas generated from anthracite is being used 
throughout the wire processing departments of the Stewart 
Hartshorn Co., Newark, N. J.; the equipment is describ: 

Temperature Distribution in Industrial Furnaces. VW: S. 


Scott. Electric Journal, Vol. 28, Dec, 1931, pages 668-672. 

A comprehensive investigation of electric and fuel (‘ur- 
naces showed wide variations between temperatures ag re- 
corded on control charts and those actually existing inside 
the furnaces in operation under normal conditions. The ‘ur- 
naces investigated were all in first class condition, but 
varying in age from 3 mo. to 10 yrs. An electric furnace can 


be made to operate with machine-like precision with ciose 
temperature control, whereas gas-fired furnaces are not 
evenly heated. WHEB (23) 

Modern Furnaces. Ricuarp Rimpacu. Metals & Alloys, Vo}. 2, 
Sept. 1931, pages 158-164. 

The author describes installations of heat treating and 
metallurgical furnaces to show the advances that have been 
made in operating efficiency, application of fuels, and qual- 
ity of product by improved furnaces. WLC (23) 

The Present State of the Electric Melting Furnace (Lo 
stato attuale dei forni elettrici fusori). ©. Scarpa. La Ji vtal- 


lurgia Italiana, Vol. 23, Oct. 1931, pages 909-941, 26 figures. 

A general discussion of electric furnaces for non-ferrous 
melting, including various obsolete types is given. Furnaces 
for ferro alloys are also briefly discussed. HwWG (23) 

Experiments on the Occurrences of Combustion in a Fiame 
of Pulverized Coal. (Versuche tiber die Verbrennungsyor- 
gzlinge in einer Kohlenstaubflamme.) H. ScHWIEDESSEN. Archiv 
fiir Eisenhiittenwesen, Vol. 5, Dec. 1931, pages 291-298. 

Report 157 of the Committee on Heat of the Verein deut- 
scher Hisenhitittenleute, 4 references. Experiments were car- 
ried out in a pusher-type rolling mill furnace heated with 
pulverized coal. Temperature, gas content and fuel loss 
depend purely on the time of burning. In using only primary 
combustion air a true zone of degasification does not exist. 
The expulsion of volatile matter from the pulverized coal 
is extended through a rather long part of the combustion 
chamber since the volatilization is retarded by the external 
slagging of the grains of coal. However, the volatile matter 
burns immediately upon being expelled from the coal. The 
velocity of combustion is strongly affected by the concen- 
tration of O and the above-mentioned slagging. GN (23) 

A Modern Foundry Core-Oven. (Un impianto moderno per 
la cottura delle anime in fonderia.) E. F. Russ. La Metallurgia 
Italiana, Vol. 24, Jan. 1932, pages 27-28. 

An electric core oven 16 meters high has a conveyor sys- 
tem by which the cores are carried upward through the 
baking zone. The vertical arrangement of the oven saves 
floor space and avoids heating the core-room. HWG (23) 

Soaking Pits without Checkers. J. B. Neatey. Blast Furnace & 
Steel Plant, Vol. 19, Nov. 1930, pages 1707-1708; Steel, Vol. 89, 
Aug. 27, 1931, pages 31-32. 

A new type of soaking pit is described. See Metals & Alloys, 
Vol. 3, Jan. 1932, page MA 24. Ha (23) 

Outdoor Annealing Furnace 60 ft. long, 14 ft. wide. Steel, 
Vol. 89, Dec. 28, 1931, page 27. 

A furnace used for relieving strain in large fusion welded 
pressure vessels and some constructional details are de- 
scribed. Ha (23) 
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One-Ton High-Frequency Induction Furnace. Iron & Coal 
Trades Review, Vol. 123, Dec. 11, 1931, page 908." 

The furnace is operated by 500 cycle, 2000 volts, and has 
a capacity of 600 kw. The full charge of 1 ton can be melted 
in 1 hour. Curves of cost at different loads are given. Ha (23) 

The Rotary Furnace “S.E.S.C.1L.” (Der Drehofen “S.E.S.C.1.”) 
Giesseret mit Giesserei-Zeitung, Vol. 18, Nov. 6, 1931, pages 867- 
868. 

A furnace consisting of an Fe sheet cylinder with trun- 
cated cones at the ends, lined completely with a refractory, 
tamped material, and heated by pulverized coal is made 
for continuous, uninterrupted operation in the manufacture 
of cast Fe and all kinds of steel. The economy is equal 
to or even better than that of the cupola furnace. Loss of 
metal is less than 1%. The lining will stand a temperature 
of 1800° C. The combustion air is preheated to 600° C. A 
melt (from cold furnace) for malleable Fe takes 3% hrs. 
and the third, 2 hrs., with less than 20 mins. between melts. 
14 installations are already in operation in France, Italy, 
Belgium and England, Ha (23) 

Gas versus Electricity in the Metallurgical Industry (Gas 
oder Elektrowiirme in der metallverarbeitenden Industrie). 
D. I. Arcner. Gas und Wasserfach, Vol. 74, Aug. 29, 1931, pages 
814-816. 

The advantages and disadvantages of generating heat 
for metallurgical purposes from gas and from electricity 
are considered from a technical and economical stand-point. 
The author is, apparently, in favor of heating metallurgical 
furnaces by gas and carries out a detailed economical cal- 
culation in the case of a bath for hardening drills. The 
superiority of electric heating claimed for a set of 8 anneal- 
ing furnaces (total output 30 tons/day) is critically dis- 
cussed and passing mention is made of furnaces for melting 
Zn, Sn, Al, and Cu-alloys for the enamelling process. 

EF (23) 

Appearance of Oil in Blast Furnace Gas Lines. (Auftreten 
von Oel in Hochofengas-Leitungen). Hersert A. Baur & Vitus 
Jessen, (V6lklingen, Saar). Stahl und Eisen, Vol. 52, Jan. 7, 
1932, pages 13-15. 

Plast furnace gas from the Vélklingen blast furnaces con- 


tained a mist of oil. A part of the charge was rolling mill 
scale carrying 0.13% oil. The distillation temperature, spe- 
cific gravity and solubility of the oil in the blast furnace 
gas were similar to those of the oil in the mill scale. The 
oil in the gas was absorbed by a fine dust filter and there 
w a possibility that oil had passed from the dry gas 
purification system directly into the pure gas lines. The 
possibility for formation of oil in the blast furnace by the 
Fischer-Tropsch synthesis was discussed and a certain 


probability was seen for this condition from the CH, for- 
mation in the furnace. GN+DTR (23) 

he Distribution of the Electrical Field in the Ares of 
Electric Furnaces with Interrupted Operation for the Melt- 
ing of Steel. (Ueber die Verteilung des elektrischen Feldes 
in jen Lichtbiégen elektrischer Oefen mit unterbrochenem 
Beirieb zur Erschmelzung von Stahl.) G. AcosTINeLi. Giesserei 
mit Giesseret-Zeitung, Vol. 18, Dec. 4, 1931, page 923. 

method is described for determining from the physical 


pr¢ rties of the electric arc the distribution of the potential 
an’ of the electric field in all positions of the electrodes 
by means of an elliptical codrdinate system. The influence 


of he magnetic field in a furnace with 3 electrodes was 
investigated with an oscillograph. Ha (23) 

The Slag-Tap Furnace for Burning Pulverized Coal. E. G. 
Baiiry & R. M. Harpcrove. Rolling Mill Journal, Vol. 5, Dec. 1931, 
paces 787-790. 

‘oe great importance of the ash content of a fuel and 
th using temperature of the ash, whether higher or lower 
th the furnace temperature, and the attending difficulties 
in the latter case, are thoroughly discussed. The different 


Sysicms of ash removal from the furnace are described. 
The advantages of the slag-tap furnace are mainly complete 
combustion of the coal, smaller building height; and simple 
removal of ash by letting it flow into a sluice. This type of 
fur ace can be used successfully with all coals where the 
ash has a fusing temperature below 2500° F. Low grade coals 
can be burnt with better efficiency. Ha (23) 


The Oil-Cupola, System Marx. (Der il-Kupolofen, System 
Marx) E. Becxer. Zeitschrift fiir die gesamte Giessereipraxis, Vol. 
53, Jan. 17, 1932, pages 29-30. 

A new cupola with oil heating is described and compared 
with the Wiist furnace. It offers the following metallurgical 
advantages: The S content of the melt can be kept very 
low, since the oil used contains little S, the melt can be 
easily superheated, thus securing a fine grained struc- 
ture; the flame can be properly regulated and the waste of 
metal through oxidation is small. The cupola is fit for the 
production of high test cast Fe. The oil consumption is 
about 6.5% (by weight) of the charge: the heat efficiency 
amounts to about 43% which is by about 80% better than 
that of the coke-fired cupola. GN (23) 

Recent Developments in British Blast Furnace Coke 
Technology. Epcar C. Evans. Iron & Steel Industry & British 
Foundryman, Vol. 5, Dec. 1931, pages 83-86. 

The work done by research committees in determining 
standards by which coke may be evaluated is discussed. 
Shatter tests and measures of reactivity have been sug- 
gested and general recommendations made governing the 
manufacture of coke. CHL (23) 

Air-Gas Proportioners Serve Bolt and Rivet Furnaces. F. J. 
Evans. Steel, Vol. 89, Sept. 10, 1931, pages 46-50. 

An installation of air-gas proportioners in a bolt and 
rivet factory is described. Ha (23) 

The Selection of Coke for Foundry Purposes. (Koksaus- 
wahl fiir Giessereizwecke.) Otro Huppert. Giesserei Zeitung, Vol. 
27, Jan. 15, 1930, pages 35-37. 

Coke with low He20, ash and S content and high strength 
a desirable. For cupola coke, low activity (velocity of re- 
ee COz to CO) is debatable. This activity is attributed 
a the unsaturated amorphous C atoms. When activity is 

esired the graphitization caused by coking at too high 
a temperature is to be avoided. (23) 


REFRACTORIES & FURNACE MATERIALS (24) 


New Developments in Unburned Magnesite Brick for Metal- 
lurgical Industry. A. E. Fitzceratp (Condensed by M. F. Brnar) 
Metals & Alloys, Vol. 3, Jan. 1932, page 25. 

The use of higher pressure, proper size mixtures and a 
colloid bond have produced an unburned magnesite brick of 
satisfactory strength without excessive shrinkage under 
service conditions. Properties and applications are discussed. 

WLC (24) 

Properties of Silica Brick Manufactured from Sharon Con- 
glomerate. C. L. Frepericx, Jr. Journal American Ceramic Society, 
Vol. 15, Jan. 1932, pages 61-67. 

New developments in the field of silicate refractories in- 
clude greatly improved refractoriness and a high develop- 
ment of desirable qualities in silica refractories manu- 
factured from Sharon conglomerate. The nature of silica 
refractories in general is discussed and a résumé of ma- 
terials utilized in the manufacture of silica brick in the 
United States is given. Several illustrations of this new re- 
fractory are included, as well as test data. WAT (24) 

The Alumino-Silicate Refractories. G. A. Bote (Ohio State 
University). Metals & Alloys, Vol. 3, Jan. 1932, pages 15-22. 

The author’s discussion of alumino-silicate refractories is 
prefaced with a consideration of the equilibrium diagrams 
of SiOe-AleOs and SiO2e-AlgO3-CaO. The simpler the phase 
structure of a refractory the greater resistance to heat, 
providing of course that the individual phases are them- 
selves resistant. Increase in the number of phases increases 
the tendency to form eutectics of low melting point. Mul- 
lite is the only aluminum silicate stable at high tempera- 
tures, 3AlgO3°*2SiO2. All aluminum silicate minerals invert to 
mullite on heating and sweat out a highly siliceous material 
at 1545° C. Sillimanite, andalusite and cyanite are minerals 
all of composition AleOsSiO2g and invert to mullite on heating 
and sweat at 1545° C. Minerals of higher AleOg than 56% 
melt at 1810° C. to liquid and corundum. The changes in fir- 
ing various alumino-silicate minerals, sillimanite, diaspore, 
and kaolin are described and discussed. The properties of 
various commercial grades of mullite, sillimanite, andalusite, 
kaolin, and diaspore refractories are described and their ap- 
plications discussed. WLC (24) 

Refractories for Blast Furnaces and Hot Blast Stoves. 
W. G. Grritnc. Iron & Steel Industry & British Foundryman, Vol. 5, 
Dec. 1931, pages 95-96. 

The author discusses the trend toward machine-made 
brick and presents the results of observations of foundry- 
men on the best chemical analysis for brick in the sections 
of the blast furnace. A typical analysis for machine-made 
brick is given as follows, silica 55.30, alumina 37.09, ferric 
oxide 2.29, lime 0.62, magnesia 0.83, alkali 1.98, and titanium 
oxide 1.72%. The refractoriness was found to be cones 31-32, 
1700° C., the true specific gravity to be 2.52%, and the cold 
crushing strength to be 5,846 lbs./in.2 CHL (24) 

Effect of Firing at 1500° C. on the Porosity and Specific 
Gravity of Quartzites. Sanrorp S. Cote. Journal American Ceramic 
Society, Vol. 15, Feb. 1932, pages 87-95. 

Quartzites from the various deposits being commercially 
utilized for the manufacture of silica brick in the United 
States, Canada and Europe were tested for porosity and ap- 
parent specific gravity before and after firing at 1500° C. for 
2 hours. Petrographic examination was made of several of 
the raw quartzites, and the differences in crystalline struc- 
ture are shown by photomicrographs. The rate of conversion 
of the quartz was not constant for the quartzites reported. 
The porosity after firing varied from 2 to 30% and the ap- 
parent specific gravity varied from 2.30 to 2.44. A _ fine- 
grained quartzite tends to give lower porosity after firing. 

WAT (24) 

Bonding Magnesite Linings for Steel Melting Furnaces 
without Use of Iron Oxide. Lovis Jorpan (U. S. Bureau of 
Standards). Metals & Alloys, Vol. 3, Jan. 1932, pages 22-24 

The author describes experiments in the preparation of a 
basic lining in a rocking type indirect arc furnace. The use 
of iron oxide as a bond in furnace bottoms often results in 
weakening of the bottom due to solution of the bond from 
the magnesite by deoxidized metal in the bath. A bond of 
water-ground magnesite was used with electrical sintered 
magnesite and gave excellent results under rather severe 
conditions of overheating and intermittent operation. 

WLC (24) 

Refractory Materials. Atexanper H. Haves. Worid Power, Vol. 
16, Dec. 1931, pages 450-454. 

The variable factors governing the choice of refractory 
materials, and the most important materials (silicas and 
fireclays, high alumina refractories, chromite, dolomite, mag- 
nesite, and silicon carbide) are dealt with in a general man- 
ner. Metallurgy has adopted, as result of experience, certain 
general rules for the employment of different classes of re- 
fractories. It is unfortunate, from the users standpoint, that 
the selection of refractory materials cannot be subjected to 
rigid specifications. Since a primary requirement for re- 
fractory materials is the ultimate economic value of the re- 
fractory, it is practically a necessity in every case to study 
the local conditions in relation to the physical and me- 
chanical characteristics of different materials available, be- 
fore the most economical refractory can be chosen. The 
choice inevitably resolves itself into a compromise between 
cost and the maximum desirable properties. WAT (24) 


Progress in the Field of Refractories. Annual Report from 
October 1929 to September 1930 (Fortschritte auf dem Gebiete 
der feuerfesten Baustoffe. Jahrestibersicht Oktober 1929 bis 
September 1930). E. H. Scuurz, F. Hartmann & A. Kanz. Stahl und 
Eisen, Vol. 51, Dec. 17, 1931, pages 1569-1578; Dec. 24, 1931, 
pages 1595-1599. 

The report reviews 109 papers on refractories dealing with 
(1) raw materials, preparation and processing; (2) furnaces 
and operation; (3) testing methods and equipment; (4) prop- 
erties; (5) quality requirements and specifications; (6) spe- 
cial refractories and newly developed materials; (7) cement, 
concrete; (8) literature. GN (24) 
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GASES IN METALS (25) 


The Occurrence of Small Quantities of Gases and Oxides 
in Aluminum and Aluminum Alloys. (Ueber das Auftreten 
kleiner Mengen von Gasen und Oxyden im Aluminium und 
in Aluminiumlegierungen.) R. Strerner-Rainer. Zeitschrift fiir 
Metallkunde, Vol. 23, Oct. 1931, pages 274-282. 

Includes discussion. The work of Czochralski, and Claus 
on the solution of gases in molten Al alloys and the forma- 
tion of oxides is discussed. The gas content of molten Al 
alloys is best determined by melting in a vacuum and by 
planiometric study of the sectioned ingot. Oxides are de- 
termined by weighing AleOg after solution in an acid. The 
absorption of gases and the formation of oxides cannot be 
wholly prevented, but can be reduced by holding the molten 
alloy for a period just above the melting point (710°-730°C.) 
and by bubbling gases through the molten metal. Ne and 
Clg are helpful. Dissociating chlorides (zinc chloride, silicon 
trichloride, chlorides of Fe, Sn, and Ti). Better results have 
been obtained with mixtures of various easily decomposéd 
chlorides containing bifluorides; this mixture, containing 
also siliceous earth, asbestos wool, coal dust, etc., was 
worked into a paste and pressed down to the bottom of the 
metal bath. Followed by a lengthy discussion. RFM (25) 


The Sorption of Hydrogen on Copper. Part 1. Adsorption 
and the Heat of Adsorption, Part 2. Rate of Solution, A. F. 
H. Warp. Proceedings Royal Society, Vol. 133A, Oct. 1931, pages 
506-535. 

The sorption and heats of adsorption of H on activated 
copper catalysts have been measured at 25° C. for succes- 
sive additions of gas. The instantaneous adsorption on the 
surface was followed by solution which occurred very 
gradually. The difference allowed these processes to be sepa- 
rated and the true adsorption isotherm found. This was 
exactly reversible on decreasing the pressure. After cor- 
recting for gas in solution and the heat of combustion of 
the gas, the heats of adsorption and desorption were found 
to be independent of the concentration of the gas on the 
surface, but decreased after each baking of the copper till 
they reached a final value of about 9000 cal. per gram- 
molecule. The isotherms were not affected by baking below 
the temperature of preparation of the copper (150° C.), but 
after sintering above this temperature the amount of gas 
adsorbed was decreased. The effect of points of high energy 
on the activity of the whole surface is discussed. The ad- 
sorption of H on Cu and the rates of diffusion into the in- 
terior of the metal have been measured at various pressures 
over a temperature range 25°-200° C. It is shown that for 
any temperature the rate of diffusion into the metal is 
proportional to the amount of gas adsorbed on the surface. 
The rate of diffusion is, therefore, related to the gas pres- 
sure by the same form of equation as the adsorption iso- 
therm. The variation of the rate of diffusion with tempera- 
ture gives an energy of activation for the diffusion process 
of 14,100 cals./gram-molecule. The previously accepted 
theory that the diffusing molecules are split up into atoms, 
since diffusion rates are proportional to the square root of 
the pressure, is criticized and shown to be improbable. Cal- 
culations from figures of other workers are in agreement 
with the theory developed here. Reasons are given why it 
is probable that grain boundary diffusion is occurring 
rather than lattice diffusion. WAT (25) 


Modern Methods for the Determination of Gases in Steel. 
B. Jones. Metallurgist, Oct. 1930, pages 151-152. 

An excellent summary of 39 references on the determina- 
tion of O, N and H in iron and steel. VVK (25) 


Oxygen, Nitrogen, and Hydrogen as Constituents in Metals. 
H. C, Vacner. Journal of Chemical Education, Vol. 9, Jan. 1932, 
pages 47-54. 

Many metals while in the liquid state, dissolve more O, 
N or H than can be retained in solution in the solid metal. 
This results in the formation of gas pockets or non-metallic 
inclusions in the solid metal. Methods are developed which 
permit the determination of the amounts of these elements 
actually dissolved in the metal and those contained in the 
inclusions. The effects of gas pockets and non-metallic in- 
clusions on the mechanical properties are quite familiar. 
The effects of relatively small amounts of the 3 gases which 
may exist in solution in the apparently sound material are 
not yet definitely known and have been recognized only 
recently. The methods which permit an estimation of the 
amount and the manner in which O may exist in plain C 
steels are vacuum fusion, H reduction and residue methods. 
A list of selected bibliography on gases in metals is added. 

Ha (25) 


Oxygen films on Tungsten. I. A Study of Stability by 
Means of Electron Emission in Presence of Caesium Vapor. 
I. Lancmuir & D. S. Vitrars. Journal American Chemical Society, 
Vol. 53, Feb. 1931, pages 486-497. : 

A method is presented of studying the rate of loss of 
oxygen from an adsorbed film on tungsten, as well as of 
detecting its presence in a gas. This consists in observing 
its effect on the electron emission of a tungsten filament, 
sensitized by the presence of minute traces of cesium vapor. 
Under properly chosen conditions a monatomic oxygen film 
makes its presence known by increasing the emission a 
millionfold. MEH (25) 


Determination of the Energy Levels of Adsorbed Hydro- 
gen and Oxygen by the Method of Electron Impacts (Bestim- 
mung der energetischen Niveaus des absorbierten Wasser- 
stoffs und Sauerstoffs nach dem Verfahren des Elektronen- 
stosses). N. I. Kornosew & W. L. Anocutn (Moskow State Uni- 
versity). Zeitschrift fiir physikalische Chemie, Abt. B, Vol. 13, 
June 1931, pages 18-62. 

The rate of release of adsorbed He or Og from metallic 
surfaces as a function of the potential drop through which 
bombarding elements have passed was used to study various 
characteristics of adsorbed He and Oe. The measured release 
potentials measured on Pd, Pt, Au, Zn and Pb directly con- 
firm the over-voltage theory of Kobozew and Nekassov. 
EF (25) 
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EFFECTS OF ELEMENTS ON METALS & ALLOYS (27) 


Effect of Copper in Cast Iron, Correspondence from C. G. 
Wiiuams (Barker Machine Works & Tool Co.). Metal Progress 
Vol. 20, Nov. 1931, pages 81-82. =. 

The writer tells of interesting experience with copper in 
Ni-Cr cast iron as increasing the resistance to corrosion with 
less Ni and Cr and giving very excellent wear-resistance, 

WLC (27) 


Nickel in Non-Ferrous Metals (Nickel in Nichteisenmetal- 
lem). H. Karrers. Dinglers Polytechnisches Journal, Vol. 345, Jan. 
1930, pages 3-6. 

The addition of Ni to brass, bronze and Cu-alloys is dis- 
cussed at length. The chemical analyses, physical properties 
and commercial significance are stressed. EF (27) 


Alloyed Castings. (Legierter Guss.) E. Koruny. Giesserei. 
Zeitung, Vol. 27, June 1930, pages 291-300, 323-327. 

A review of the effects of Ni, Cr, Ni-Cr, Ti, Al, B, Ce, Co, 
Cu, W, Mo, Va and Zr upon the constitution and the physica] 
and chemical properties of gray, chilled and malleable Fe 
castings. A bibliography is appended. (27) 


The Effect of Manganese in Cast Iron. (Die Wirkung des 
Mangans im Gusseisen.) K. LenMann. Zeitschrift fiir die gesamte 
Giessereipraxis, Vol. 53, Jan. 10, 1932, pages 18-20; Jan. 17, 
1932, pages 31-32. 

General survey as to how Mn affects the properties of 
east iron, GN (27) 


The Influence of Carbon on the Structure of Austenitic 
Nickel-Chromium Alloys. (Der Einfluss des Kohlenstoffes 
auf das Gefiige der austenitischen Nickel-Chromlegierungen.) 
E. R. Tuews. Die Metallbérse, Vol. 21, Jan. 3, 1931, pages 46-7; 
Jan. 31, 1931, pages 197-198. 

The influence of C in binary Cr and Ni alloys and in 18/8 
on the metallographic structure is summarized, the influence 
of cold work is discussed and the proper heat treatment of 
austenitic Cr-Ni steels is summed up. The influence of the 
carbon precipitations on the chemical and physical proper- 
ties of 18/8 is considered, EF (27) 


A Study of the Influence of Iron in Duralumin. (Eine 
Untersuchung tiber den Einfluss des Eisens in Duralumin.) 
W. Kroenic. Zeitschrift fiir Metallkunde, Vol. 23, Sept. 1931, pages 
245-249. 

5 alloys were studied of the compositions 4.58 to 4.70% 
Cu, 0.45 to 0.50% Me, 0.56-0.65% Mn, 0.25-0.33% Si, with 0.22, 
0.52, 0.93, 1.10, 1.50% Fe respectively. It is shown that in- 
creasing Fe diminishes the tensile strength and hardness, 
and that this difference between Fe-rich and Fe-poor alloys 
is increased by increase in quenching temperature. Dura- 
lumin with Fe has a lower tensile strength and hardness 
immediately after quenching than duralumin low in Fe, 
owing presumably to diminution in solid solubility of CuAlg, 
The increase in strength on aging at room temperature is 
constant with increasing Fe-content; the hardness however 
increases more in an alloy with 0.22% Fe than in an alloy 
with 1.5% Fe. The hardness of thoroughly annealed dura- 
lumin with different Fe-contents approaches a constent 

alue the more thorough the annealing. Up to 0.9% Fe the 
iron is found in the form of an eutectic; at higher (e- 
compositions it occurs as primary crystals. It is shown ‘that 
the CuAlse is restrained from solution by the eutectife:ous 
Fe, thus affecting the mechancial properties of dural: min 
containing Fe. RFM (27) 


Various Factors Affect Growth of Gray Cast Iron. \,. E. 
Remmers. Steel, Vol. 88, Mar. 5, 1931, page 63. 

A brief description of studies made with alloying -le- 
ments; Si, Al, Ti and Ni tend to increase growth, Cr and Mn 
tend to decrease it. Ha (27) 


Sulphur and Phosphorus in Quality Steels. Correspond: nce 
from B. F. Suerpuerp (Ingersoll Rand Co.). Metal Progress, \ ol, 
20, Nov. 1931, pages 78-79. 

The writer gives Swedish and French ideas about thee 2 
elements. WLC (27) 


The Effect of Small Additions of Aluminum to Gray < ast 
Iron (Der Einfluss kleiner Zusiitze von Aluminium zu greiem 
Gusseisen). G. Srrovicn. Giesserei mit Giesserei-Zeitung, Vo). 18, 
Nov. 6, 1931, page 867. 

An addition of up to 1% Al increases the fluidity and the 
disintegration of the cementite in favor of a better grap )iti- 
zation. This is advantageous for producing thin-walled «.st- 
ings and a better machineability. An increase of more than 
1% is useless. Ha (27) 


Influence of Magnesium Oxide on Reduction, Oxidation, 
and Carbonization Reactions of Iron. (Der Einfluss des 
Magnesiumoxyds auf die Reduktions-, Oxydations- und Koh- 
lungsvorgiinge beim Eisen), Joser Kidrpinc. Stahl und fisen, 
Vol. 52, Jan. 7, 1932, page 15. 

Reactions of mixtures of FeeOs3 and MgO in proportions of 
2:1, 1:1, and 1:10, respectively, with cementite at 650°C. 
and those of Fe and MgO and AlgO3 in varying proportions 
with CO at 650°C., are shown on equilibrium diagrams, 4s 
displacements from pure system Fe-C-O. With increasing 
magnesia and alumina, reaction goes in the direction of 
higher CO formation, although the writer points out that at 
650° the diffusion was only slight, and the exact effect of 
the MgO could not be determined. GN + DTR (27) 


Vanadium in Steel Castings. Foundry Trade Journal, Vol. 45, 
Dec. 10, 1931, pages 364, 368. 

An article based on information supplied by High-Speed 
Steel Alloys, Limited, of Widnes, Lancaster, Eng. The char- 
acteristics of V steel castings are described. Following this 
description, the Ni-V steels, Mn-V steels and Cr-V steels are 
dealt with in order. The situations in which these steels are 
finding use are discussed, and in conclusion the relatively 
small cost of V steels as compared with steels free from 
this element is pointed out. OWE (27) 


The Various Elements in Cast Iron. Giteert S. SCHALLER. 
Western Machinery World, Vol. 22, Sept. 1931, pages 428-431. 

Discusses briefly the effects and actions of C, Si, S, Mn and 
P, as well as the forms which C assumes in cast Iron (87) 
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EFFECT OF TEMPERATURE ON METALS & ALLOYS (29) 


The abstracts in this section are prepared in codperation with the 
Joint High Temperature Committee of the A.S.M.E. and the A.S.T.M. 


Apparatus for Determination of Thermal Expansion of 
solid Bodies at High Temperatures. (Ueber cinen Apparat 
guar Bestimmung der Thermischen Ausdehnung fester Kér- 
per bei hohen Temperaturen). H. Gerpien & W. Jupirz. Zeit- 
schrift fiir technische Physik, Vol. 10, 1929, pages 614-620. 

Detail sketches of a thermal expansion outfit in which 
water-cooled contacts are not kept touching the specimen 
through the run, but are periodically brought up against 
the specimen, and the pressure under which contact is made 
ig measured by electrical means. The contact only lasts 1/10 
sec. in making a measurement. The apparatus is very com- 
plicated and for details the original must be consulted. 
Calibration is by means of a silver specimen. The specimens 
are 200 mm. long. The expansion coefficient of Ni from 20° 
to 1000° C., determined with the apparatus, is 16.76 x 10-6 
and that of soft iron from 20° to 720° C., 15.12 «x 10-6. 


Permanent Growth of Gray Iron on Heating. (L’ingrossa- 
mento permanente della ghisa grigia per effetto del calore.) 
G. CaLstant. La Metallurgia Italiana, Vol. 23, Dec. 1931, pages 
1125-1145; Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 6, 1931, 
age 866. 

, Gray iron of 3.25% total C, 1.34% Si, 0.41% Mn, 0.07% P, 
0.13% 8 was cast into step castings, with steps 50, 30, 15 
and 5 mm. high by 50 mm, (each step, 200 mm. total length) 
by 80 mm, and into bars of 32 and 47 mm. diameter. The 
step castings were not machined. The bars were machined 
into cylinders of various diameters. 3 sets of specimens 
were heated, respectively to 650°, 750° and 850° C. for 8 hrs.; 
the heating was repeated 10 times. Growth was measured 
and compared with the ratio of surface to volume of the 
specimen. The greater is the ratio of surface to volume, the 
greater the growth. The percentage increase in length on 
specimens with a ratio of 0.93 was: 650° C., 0.42%; 750° C., 


0.65%; 850° C., 1.88%; while at the other extreme, with a 
ratio of 4.70, the figures were: 650° C., 1.86%; 750° C., 2.40%; 
85 (., 4.54%. The complete data are tabulated and micro- 
graphs of the structure shown. Contains 35 figures, 11 refer- 
ences. Ha + HWG (29) 


ise of Metals at High Temperatures, H. A. DeFries. Confer- 
eri m Metals & Alloys, Case School of Applied Science, Cleveland, 
Oh Paper No. 12, Nov. 1931. Mimeographed. 7 pages. 

. general resumé. Plain 0.20% C steel is usable to around 
90) F.; its load for a creep rate of 1% in 100,000 hrs. is 


7,3 lbs./in.2 A 5% Cr steel has only 5,100 Ibs./in.2 at 
90 F., but is more resistant to scaling. One with 12% Cr 
ani 0.10% C ean be used to 1100° F., where it gives 4,000 


Ibs /‘in.2 The 18 Cr, 8 Ni alloy with 0.07% C maximum can 
be ed to 1300° F. where it has 3,000 lbs./in.2 Above that 
te erature brittle breaks may occur without deformation 
as warning. Other compositions are briefly discussed. 


‘ve Exact Measurement of the Specific Heat of Osmium 
an’ Hhodium between 0° and 1625° C. F. M. Jarcer & E. Rosen- 
RO! (In English.) Proceedings, Koninklijke Akademie van Weten- 
sch n te Amsterdam, Vol. 34, No. 1, 1931, vages 85-99. 

‘| atomic heat at constant pressure is, for Os, 5.9152 + 


0.0 019t. The atomic heat at constant pressure for Rh 
ris from 6.064 at 0° C. to 8.354 at 1200° C. and then falls 
to out 7.60 at 1625° C. No corresponding anomaly was 
found in the thermoelectric force against Pt. There is an 
inflection in temperature-electrical resistance curve for Rh 
at 1/90°-1100° C., but no sudden break. While electrolytically 
deposited Rh or that obtained by reduction with hydrazine 
Sulphate contains two modifications q and £, the q disap- 
pearing above 1400° C., the shape of the specific heat-tem- 
per ire curve is not accounted for by transformation of 
allotropie modifications. HWG (29) 


\ Method for the Measurement of the Temperature Coeffi- 
clent of Heat Conductivity of Materials (Sur une méthode 
de measure du coefficient de conductibilité calorifique des 
ee eee Jory. Comptes Rendus, Vol. 192, Mar. 30, 1931, 
pages 797-799. 

A discussion of the theory underlying the measurement 
of heat conductivity in materials, followed by a description 
of methods adopted by le Comité du Génie de 1l’Office na- 
tional des Inventions for making such determinations. 


The Performance of Cast Carbon and Low-Alloy Steels in 
High- and Low-Temperature Service. R. A. Butt (Electric 
Steel Founders’ Research Group). Symposium on Effect of Tem- 
perature on Metals, A.S.T.M.-A.S.M.E. Joint Research Committee, 1931, 
Pages 394-435. 

For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
Page 191. In the discussion it is pointed out that imperfect 
castings have probably been the greatest single cause of 
trouble in the service of cast furnace parts. The superiority 
of cast materials over wrought materials of the same com- 
position for elevated temperature service is also noted. 
It appears that the outstanding need in creep testing at the 
present time is a determination of the effect of the various 
alloying elements upon the recrystallization range of iron. 
At temperatures below the recrystallization temperatures, 
Stresses of appreciable magnitude may be withstood with- 
out continuous deformation or creep, at least within the 
Sensitivity of the measuring apparatus, employed, while 
above, continuous creep is produced by any stress regardless 
of its magnitude. Within the recrystallization range there 
pata to be a direct relationship between a definite rate 
Me creep and the proportional limit as determined in the 
8 ort-time tensile test. Emphasis is placed on the signifi- 
aoe of design in elevated temperature serviceability. There 
fa ate need of cojperation between designers and manu- 
me ty sat A review of existing data makes it appear that 
of b “aig Ni-Cr-Mo, C-Mo and Mo-Mn steels give promise 
a ©ing superior alloys for elevated temperature high pres- 

re service under 1000° F. WAT (29) 
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Properties of Bearing Metals at Normal and Elevated 
Temperatures. E. R. Darsy (Federal Mogul Corp.) Symposium 
on Effect of Temperature on Metals, A.S.T.M.-A.S.M.E, Joint Research 
Committee, 1931, pages 316-339. 

For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 191. In the discussion it is pointed out that the state- 
ment made in the paper, relative to white metal alloys, 
namely that Pb-base alloys are generally weaker and softer 
at elevated temperatures than are Sn-base alloys, is not en- 
tirely supported by the experimental data included, nor is 
it in agreement with results of recent determinations at the 
U. S. Bureau of Standards. Determinations of the resistance 
to pounding and of the hardness of some white metal bear- 
ing alloys indicate that the Brinell hardness of the Pb-base 
alloys containing 5 % or more of Sn equals or exceeds that 
of the Sn-base alloys up to 150° C. The hardness of the 
Pb-base alloys, excepting an alkali-hardened Pb alloy, and 
of a Sn-base alloy all fell within a narrow range (about 4 
to 7 Brinell) at 200° C. The data indicate that the Pb-base 
alloys containing upwards of 2 % Sn are more resistant to 
pounding at 150° C. than the tin-base alloys. The Pb-base 
alloys containing 5 % or more of Sn excel the Sn-base alloy 
in this same respect at 200° C. Notched-bar Izod impact 
tests at elevated temperatures substantiate the conclusions 
drawn in the paper that the Pb-base alloys are weaker than 
the Sn-base metals. Considerable additional data are pre- 
sented. In further discussion, the Magnus Company states 
that the German alloy “Bahnmetall’ or “railroad metal” con- 
taining about 0.6 % Ca, 0.6 Na, 0.03 Li, 0.10 Al and balance 
Pb practically replaced Pb- and Sn-base babbitt metals in 
Germany during the World War. In recent years its use has 
been limited on account of the extreme care necessary in 
melting. A modification of this alloy, however, is now avail- 
able commercially. WAT (29) 


Industrial Gas Research in Scaling of Steel at Heat-Treat- 
ing Temperatures, Ciairn Urruecrove. Western Machinery World, 
Vol. 22, Oct. 1931, pages 442-443. 

Tests were carried out at the University of Michigan un- 
der the auspices of the American Gas Association. The ex- 
perimental procedure was identical with that used by Jominy 
and Murphy for work at forging temperatures (Transactions 
A. S. S. T., Vol. 18, 1930, pages 19-57). The steel tested was 
S. A. E. 1015. Tests made with increasing time show, as 
would normally be expected, that the amount of scaling in- 
creases with the length of time that the steel is exposed to 
the scaling medium. The rate of scaling, however, decreases 
with increasing time and with atmospheres of O and dry 
air, and at a temperature of 1520° F., the curve showing the 
change in rate is of the parabolic type. At the same tem- 
perature and with an atmosphere of carbon dioxide the curve 
showing the increase in the amount of scale appears to be 
a straight line. WAT (29) 

The Creep of Materials and Creep Stresses. Jas. CUNNINGHAM. 
Steam Engineer, Vol. 1, Jan., 1932, pages 162-163. 


General discussion. AHE (29) 
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The Trend of Progress in Great Britain on the Engineering 
Use of Metals at Elevated Temperatures. R. W. Bartey (Metro- 
politan-Vickers), J. H. Dickenson (English Steel Corpora- 
tion), N. P. Inciis & J. L. Pearson (Synthetic Ammonia and 
Nitrates). Symposium on Effect of Temperature on Metals, A.S.T.M.- 
A.S.M.E, Joint Research Committee, 1921, pages 218-244. 


For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 192. In the discussion it is suggested that when very 
minute plastic changes are being considered in design work, 
instead of taking “rate of creep,” it would be more precise 
to use “total creep.” Steels at temperatures below 1000° F. 
have a tendency to show comparatively high primary and 
small secondary flow at reasonable design stresses. In many 
cases after the initial creep appreciably small further creep 
takes place. The primary creep can in such cases be re- 
garded as the total creep. In all designs requiring a high 
stability of dimensions stress analyses should therefore be 
made on a basis of total creep. The University of Michigan 
presents data on elevated temperature torsion tests of tube 
materials. The loading apparatus and measuring equipment 
used in making these tests are shown. A thematical 
analysis which, in a modified form is shown in e formula, 
expresses the relationship between shear stress, f in 1lbs./in.2, 
shear creep rate @ in strain/hour, the temperature @ in ° F., 
and e, the base of Napierian logarithms. 


8.7 x 106 & 
f= ——_—_——- (—-) 0.15 
e0-006(-) 2 
Another discusser states that up to about 800° F. the 
characteristics of tension and torsion are almost identical, 
but beyond 800° F. they differ quite widely. In the author's 
closure, it is suggested that this departure in agreement 
above 800° F. is due to a difference in the rates of strain- 
ing. WAT (29) 


The Electrical Conditions of Hot Surfaces During the Ab- 
sorption of Gases—Carbeon and Copper Surfaces at Tempera- 
tures up to 850° C. G. Ll. Fincn & J. C. Stimson. Proceedings Royal 
Society, Vol. 132, 1931, pages 192-199. 

The electrical conditions of a carbon rod and a Cu sheet 
have been studied at temperatures up to 850° C. in vacuo 
and in contact with various gases. The carbon rod does not 
exhibit constant and reproducible surface potential values 
until after the initial evolution of occluded gases has ceased. 
It is suggested that the emission of gas results in structural 
changes occurring in the surface and that such gas is prob- 
ably chemically bound by the surface. The Cu sheet is not 
“normalized” until some time after the slight initial gas 
evolution has ceased so that in this case sintering is prob- 
ably taking place. Copper oxide completely blankets the 
surface of the metal, so that it does not exhibit a surface 
potential either in a vacuo or in contact with oxygen. Evi- 
dence is obtained that the charge acquired by any of the 
surfaces examined tend to approach zero as the “normaliza- 
tion” temperature is increased. It is found that at 850° C. 
the values of the surface potentials on the metal surfaces 
fall into three distinct groups, (1) oxygen, (2) vacuo, nitro- 
gen, argon, and carbonic oxide, and (3) hydrogen. At this 
temperature the specific effect of the surface potential ap- 
pears to be very much reduced, and the value obtained is 
largly determined by the nature of the gas with which hot 
surface is in contact. WAT (29) 


Needs of the Oil Industry for Metals at High Tempera- 
tures. E. S. Dixon (Texas Company). Symposium on Effect of 
Temperature on Metals, A.S.T.M.-A.S.M.E, Joint Research Committee, 
1931, pages 66-99. 

For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 191. In the discussion it was pointed out that it would 
be worth while to obtain further replies to Dixon’s ques- 
tionnaire and amplification of those received. Attention is di- 
rected to the fact that the stresses producing creep in cylin- 
drical vessels are not entirely simple tension stresses. Ther- 
mal conductivity, expansion and fatigue are important and 
should be considered simultaneously with creep. Many of 
the replies to the questionnaire were uncertain of the actual 
operating temperatures. A greater effort should be made to 
obtain such data. A summary of the annual steel tonnage used 
in the United States in the oil refining industry on the basis 
of a normal year, as compared with the year 1931, is pre- 
sented. Another discusser states in order to develop maxi- 
mum resistance to corrosion the 18-8 Cr-Ni steel should be 
heat treated. Experience has shown the 24-12 Cr-Ni alloy 
to be more resistant to sulphur attack. Of the thousands 
of tubes of the low-carbon 18-8 Cr-Ni alloy in service there 
have been but approximately 12 failures. These have been 
traced to overheating as result of lack of sufficient tem- 
perature control. The Standard Oil Company of Indiana 
considers pressure, temperature and corrosion the most im- 
portant factors to be considered. Thermal expansion and 
a high degree of ductility are of less importance. At present, 
pressures do not exceed 1500 lbs. and metal temperatures 
should not have to operate above 1250° F. This company 
does not feel that a warning before failure is a necessary 
qualification of the metal. The Calorizing Company presents 
data taken from a typical still showing the life of tubes 
at elevated temperatures. It is shown that it is the rela- 
tively short period at higher temperature at the end of the 
cycle that determines the life of the tube more than the 
normal operating temperature. The tubes operate for 90% of 
the time in a stress range which would give from 10,000 to 
100,000 hours of life with only 1% elongation. Data is also 
presented on tensile strength to 1800° F on an alloy contain- 
ing not less than 20% Cr, 8 Ni, not over 1.2% C, and Al 
from 0.5 to 8.0% depending on the type of casting and 
service. This material holds its room temperature strength 
up to 1200° F. and is highly resistant to sulphur attack. 
Still another discusser states that their crude oil is not 
corrosive and therefore plain C steels are satisfactory 
provided necessary operating precautions are taken. The 
problem is very complex and each refiner must treat his 
needs separately. WAT (29) 


METALS & ALLOYS 
Page MA 190—Vol. 3 


Steam Turbine Materials for High Temperatures. R. ¢. 
Auten (Westinghouse Electric & Mfg. Co.). Symposium on Effect 
of Temperature on Metals, A.S.T.M.-A.S.M.E. Joint Research Commit. 
tee, 1931, pages 30-48. 

For abstract of paper see Metals & Alloys, Vol. 2, Dec. 1931, 
page 324. In the discussion it is pointed out that in tensile 
creep tests of carbon steels if the temperature is increased 
from 750° to 850° F. the stress should be lowered 60% of the 
previous value in order to keep the creep rate unchanged. 
Data on creep tests in tension are not always entirely 
satisfactory; creep tests in torsion are necessary. For 
satisfactory design work at high temperatures, formulas 
are needed which will take care of creep of the materia] 
and give the dimensions of parts as a function of the allow- 
able creep. Similar formulas are needed for bending and 
torsion. In this manner rational stress calculation taking 
creep into account will result in more economical machine 
structures. Another discusser states that the strength of 
silver solders at elevated temperatures is not important in 
general use. However, research work carried out by Handy 
& Harman on the strength of silver-soldered butt joints on 
stainless steel made with an oxy-acetylene torch showed 
an average breaking strength on 12 test bars of 70,000 
lbs./in.2 at room temperature. 12 other specimens gave an 
average value of 13,400 lbs./in.2 at 1000° F. If silver-soldereq 
joints are likely to be subjected to elevated temperature 
eareful tests should be made under conditions approxi- 
mating the actual service if possible. WAT (29) 


Engineering Requirements in the Automotive Industry for 
Metals Operating at High Temperatures. A. L. Borcenorp 
(General Motors Corp.) & J. B. Jounson (Army Air Corps), 
Symposium on Effect of Temperature on Metals, A.S.T.M.-A.S.M.B. 
Joint Research Committee, 1931, pages 169-200. 

For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 192. In the discussion it is stated that the use of a 
cast iron containing Al which can be nitrided to give very 
hard surfaces has been neglected in making cylinder blocks, 
as well as pistons. Cr plating the bearing surfaces of crank- 
shafts, pistons and the like should materially lengthen the 
life of such parts. The greater cooling rate offered by Al 
pistons reduces the effective pressure so that the power de- 
veloped may not be appreciably increased by the higher 
compression ratio allowable with Al pistons. Electroplat- 
ing about a 0.001 inch thickness of Sn on the skirt of cast 
iron pistons is a recent innovation in piston practice and 
is claimed to offer improved car performance. It is strongly 
emphasized that over 0.5% Pb in Babbitt is very detrimen- 
tal at temperatures approaching 400° F. Cu over 3 % has 
an embrittling effect at such temperatures. Attention should 
be given to the materials for brake drums as increasing car 
speeds have subjected these parts to temperatures as high 
as 800° F. The British Aluminum Co. states that an Al alloy 
containing 1.3 % Cu, 2.2 Si, 1.3 Ni, 1.0 Fe, 0.1 Mg and Ti, 
known as RR50, has good casting properties, shows gh 
impact fatigue resistance and maintains a fair degr-é of 
strength at high temperatures. This alloy is used in many 
leading aircraft engines in England. Forged pistons In en- 
gines of a heat treated aluminum “Y” alloy (similar to «!loy 
H, A.S.T.M., B26-30T) shows favorable characteristics. is 
also stated that cast iron pistons wear even longer wh no 
dirt is admitted to the engine. There seems to be no doubt 
that the life of cast iron pistons is double that of A! pis- 
tons. WAT (29) 

Impact Characteristics of Steel Rails at Low Temp-« 
tures. J. F. Cunnincuam & J. Gitcurist. Rolling Mill Journal, V1. 5, 
Nov. 1931, pages 731-732. 

Tests are described made to ascertain the behavior of rails 
at low, sub-zero temperatures at which many fracture. oc- 
cur; tests were made on new and used rails. See Me & 
Alloys, Vol. 2, Dec. 1931, page 325. H 29) 


Extreme-Temperature Metals. H. W. Giitetr. A.S.7.M -A.S. 
M.E. Joint Research Committce Symposium on the Effect of Teni)era- 
ture on the Properties of Metals, Feb. 1, 1932, Preface; Mechanical 
Engineering, Vol. 54, Feb. 1932, pages 113-114. 

Abridgment of preface to the above symposium published 
in book form jointly by the American Society for Testing 
Materials and the American Society of Mechanical Engineers. 
It is pointed out that the keynote to the whole symposium 
is found in the opening paragraph of the first paper, where 
Kerr states that the engineer who now has immediate re- 
quirements in advance of what can be supplied will make 
those requirements still more stringent in the future. Very 
few of the alloys listed in the 1924 symposium as most prom- 
ising for high temperature service, have survived in 1931. 
They have been replaced by better alloys. While Cr and Ni 
are the vital elements in high temperature alloys consider- 
able attention is directed to the use of W and Mo as well 
as nitrided steels. Mention of Konel metal which bids fair 
to show outstanding creep resistance, brings Co also into 
the picture. Boegehold and Johnson indicate that the auto- 
motive engineer would be receptive to Be-Al piston alloys. 
Much further research is needed to develop high-temperature 
data on cast iron and on many Al- and Cu-base alloys. 
Spooner and Foley find sufficiently numerous data on long- 
time tests so that they discard entirely all quick-pull tests 
as of too little value to cite. While many papers express an 
implied or an explicit desire for an accelerated creep test, 
there is a general feeling that the little knowledge obtained 
by the various short-cut methods so far developed is & 
dangerous thing. The warnings of Bailey and of Chevenard 
that it is still prudent to draw conclusions only from truly 
long-time tests indicate that careful foreign thought is in 
agreement with the cautious attitude of most American in- 
vestigators. Bull indicates that foundry practice governs 
the high-temperature service of cast alloys as much as the 
alloy composition. It is pointed out that large crystal size is 
advantageous, as in a cast structure as compared with 4 
forged structure. Chevenard points out further that increas- 
ing doubt is being thrown om the existence of anything that 
can properly be termed a creep limit. Comparison is now 
more commonly made on the basis of some defined rate of 
creep, or of no perceptible creep within a certain precision 
of measurement. WAT (29) 
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REDUCTION METALLURGY (31) 


Blast-Furnace Reactions. Cotin Duncomee Arnett. Foundry 
Trade Journal, Vol. 45, Dec. 10, 1931, page 362. 

A paper presented before the West Yorkshire Branch of 
the Institute of British Foundrymen. The address dealt with 
several aspects of the cold-blast-furnace process not usually 
discussed in text books. OWE (31) 


Production of Lead-Tin Alloys from Tin Slags. (Die 
Herstellung von SBleizinniegierungen aus Zinnschiacken.) 
E. R. Tuews. Die Metallbérse, Vol. 21, Jan. 3, 1931, pages 3-4. 

Twelve different economic and metallurgical factors con- 
trolling the success of the melting process are pointed out. 
The utilization of Sn-bearing Pb ashes, the use of oxidized 
Pb ores, the influence of As, the adoption of charcoal, the 
composition of the charge, the alloys obtained and the 
melting of a Sn-Fe alloy are covered. EF (31) 


Limiting Factors in Quicksilver Metallurgy. C. N. SHUETTE. 
Bagineorong & Mining Journal, Vol. 132, Nov. 9, 1931, pages 
398-400. 

Progress in the metallurgy of Hg has been directed prin- 
cipally toward reducing the limit imposed by the lowest 
grade of ore that may be treated profitably. The principle 
progress has been in the development of furnaces for the 
treatment of finely divided low-grade ore. The design of 
the condensers is highly important. Economic figures are 
presented. WHB (31) 

Reasting of Spathic Iron Ore in a Shaft Furnace (Das 
Résten von Spateisenstein im Schachtofen mit Aussenfeuer- 
ung). E. Vocer. Stahi und Eisen, Vol. 51, Dec. 3, 1931, pages 
1504-1505. 

In calculating the best economic conditions in roasting 
spathic ore in a shaft furnace with heating gases and 
cooling the roasted material by air, it was found that the 
fuel consumption is lower, the lower the temperature at 
which the ores are discharged and the more complete is 
the oxidation of the ores in the shaft. Therefore, it is neces- 
sary to use a great excess of combustion air and great 
volumes of cooling air. GN (31) 


Progress in the Reduction and Refining of Copper during 
1930. Frev. Laist. Mining & Metallurgy, Vol. 12, Jan. 1931, pages 
47-49 
New Cu plants, smelting processes, heat economy and 
waste heat recovery are considered. Ha (31) 


Correlated Data of Blast Furnaces. (Hochofenzahlen und 
ihre Beziehungen zu einander.) A. Wacnrer & A. HoLscuuHn. 


At fiir Eisenhiittenwesen, Vol. 5, Dec. 1931, pages 279-290. 

The report checks the formula which has been developed 
by lL. C. Evans & F. J. Bailey to calculate the consumption 
ef © for melting pig Fe in the blast furnace (Journal Iron & 
Stee! Institute, Vol. 117, 1928, pages 53-144; E. C. Evans, L. 
Reeve & M. A, Vernon, Journal Iron & Steel Institute, Vol. 123, 
193\, pages 95-181; G. Bichenberg & R. Hahn, Archiv fiir Eisen- 
hiitte wesen, Vol, 3, 1929/30, page 213). It contradicts the as- 
sumption of Evans and Bailey that the heat losses through 
radi:tion are related to the area of the hearth but shows 
that the heat efficiency of the blast furnace is greatly af- 
fect-d by the radiation losses/ton of pig Fe. The findings 
of |. vans and Bailey on the influence of the moisture of the 
com)}ustion air upon the C consumption/ton of pig Fe need 
furtier study. The consumption of C was found to be lowest 
dur:ng winter, whereas the content of moisture of the air 


attains its minimum during the winter. GN (31) 
The Thermal Dissociation of Pyrite. (Dissociation Ther- 
mique de le Pyrite.) Louis D’Or. Journal de Chimie Physique, Vol. 


28, ly 1931, pages 377-408. 

Pyrite on thermal dissociation passes through the follow- 
ing stems: a complex gaseous phase, consisting of various 
kinds of sulphur molecules, S, Se, Sg and Sg: a primary solid 
pha which is the pyrite itself, in hemihedral cubes; a 
second phase (solid) which is a solution of S in FeS, in 
holohedral hexagonals. These 3 phases give place to a mono- 
variant equilibrium. The partial pressures of the different 
kinds of molecules may be calculated by the following 

A 


formula: p = T X 10° T +B 


For So, A = 18,380 B = 13.8205 (pin mm.H 
For Sc, A = 26,464.65 B= 26.4195 5)) frst rane 
For Ss, A= 33,170 B= 32.246 ‘cq bean 
The pressure of the S is negligible as compared with that 
of the other constituents. The results of a study of the dis- 
sociation by means of a spiral quartz manometer, very care- 
fully and accurately installed and controlled are shown 
diagrammatically. A preliminary series of measurements 
was made on the hexadiedral crystalline pyrite, a second 
series on triglyph pyrite. The deduction of equations for 
partial pressure was based on the hypothesis that the only 
constituents of S fumes are S, Se, Sg and Sg. The work re- 
ported indicates that there is still another kind of S mole- 
cule which Preuner and Schupp’s work did not show and 
which occurs between the equilibria in the dissociation of 
the pyrite. But, as in the conditions of that equilibrium, 
this molecule only seems to play a secondary part; higher 
values for the coefficients of the pressure equations may be 
adopted in the primary approximation. As for the equation 
= =p, with the coefficients mentioned, it represents faith- 
fully enough (within limits of experimental error), the total 
Pressure measured. The reaction FeS + S fumes = FeS2 is 
easily brought about in the 2 directions at temperatures of 
not jess than 500-730° C. Below 500° the recomposition of 
the pyrite takes place slowly. The mechanism of the re- 
action is multiple; consideration of the structure of the 
perite shows that it is probable that the S can disengage 
tself from the pyrite directly to the molecular state Sze, 
and allow the dissociation to take place simultaneously ac- 
cording to: Pyrite —» pyrrhotite + S: and Pyrite —» pyrr- 
—s + Se, the former process increasing in importance a3 
e temperature rises. MAB (31) 


NON-METALLIC COATINGS FOR METALS & ALLOYS (32) 


Enamel Containing Antimony for Cooking Utensils. Huco 
Kuux_. Glashiitte, Vol. 60, 1930, pages 886-887. 

In most enamels, antimony exists in its trivalent state 
which is most stable. The pentavalent compounds are con- 
verted into trivalent compounds by the loss of oxygen dur- 
ing fritting, long firing or high temperatures. 3% solutions 
of tartaric acid or 4% acetic acid dissolve antimony from 
enamels in very small quantities. WAT (32) 


Testing of Paints for Bending Strength and Adhesion (Zur 
Priifung von Anstrichen auf Biegefestigkeit und Haftvermé- 
gen). R. Kempr. Oberflichentechnik, Vol. 8, Dec. 1, 1931, page 247. 

An apparatus is described in which a thin steel ribbon on 
which the paint to be tested is put is continually moved in 
an S-shape between 2 rollers so that the paint is bent first 
one way, then the other alternatingly. It can be used for 
other materials, also. Ha (32) 


Concrete Coverings Used for Pipe Lines. J. F. Hovcn (Port- 
land Cement Association). Oil & Gas Journal, Vol. 30, June 4, 
1931, pages T-78-84. 

The advantages of a concrete coating for pipe lines are 
protection against corrosion, elimination of soil stress effect 
found in bituminous coatings, addition of strength to the 
pipe, prevention of “floating” of gas pipe out of the trench, 
creeping of pipe in the trench will not disrupt the cement 
coating, and quickness of application. VVK (32) 

The Technique of Vitreous Enamelling. J. E. Hansen. (Ferro 
Enamel Corp.). Sheet Metal Industries, Vol. 5, May 1931, pages 
23-29; June 1931, pages 97-103; July 1931, pages 179-182; Oct. 
1931, pages 423-428; Dec. 1931, pages 557-560. 

Handbook concerned with wet process enamelling. The 
classification of enamels is given, i.e., one-coat agate or 
granite ware, etc. Selection and fabrication of enamelling 
materials and the importance of the design of parts to be 
enamelled are discussed. Part II. The preparation of the 
pieces for enamelling. The author recommends that mold 
facings be omitted and discusses pouring practice, cleaning 
of the work, and cupola practice. Part III. The pickling and 
cleaning processes. A 6% solution of HeSO,g heated to 146°- 
150° F. is recommended over one of 11% muriatic acid. 
Part IV. Enamel mill room practice is treated. The author 
recommends that a sufficient number of mills be installed 
so as to avoid repeated cleaning for color changes or enamel 
changes. Need for uniform mill practice is stressed and the 
ill effects of too small a mill charge are shown in the fifth 
part. Color matching and the methods of obtaining definite 
colors in both sheet iron and cast iron enamels constitute 
the major portion of the article. AWM (32) 

Development of Low-Temperature Enamels on a Fluoride 
Eutectic Basis. Joun F. Hunt & R. M. Kina. Journal of the Amert- 
can Ceramic Society, Vol. 15, Feb. 1932, pages 116-121. 

Three fluoride eutectics were substituted for cryolite and 
fluorspar in three standard enamels: sheet-steel ground coat, 
sheet-steel cover coat, and cast iron single coat, with a view 
to lowering their maturing temperature. Substitution in 
ground coats produced inferior enamels, but no apparent 
change was evident in cast iron enamels. In the case of 
sheet-steel cover coats satisfactory enamels were obtained 
with a maturing temperature 150° F. lower than the original 
enamel which matured at 1450° F. WAT (32) 

Viscosity Control of Machine Coatings. F. J. Gavin. Metal 
Cleaning & Finishing, Vol. 3, Feb. 1931, pages 137-138. 

The methods of controlling the viscosity by first accurate- 
ly determining the rate of solvent loss and then providing 
means of adding definite and correct portions of thinning 
materials is discussed. Ha (32) 

Primers, Pigments and Paints. (Farbenbindemittel, Farb- 
kirper und Anstrichstoffe.) W. Husse. Zeitschrift Verein Deutscher 
Ingenieure, Vol. 75, Oct. 31, 1931, page 1373. 

The properties required for rust-proof coatings are dis- 
cussed and the nitro-cellulose lacquers especially investi- 
gated as to their suitability and which methods are best 
applied for their use. Ha (32) 

Paint as a Protective Medium for Iron and Steel. Ernest S. 
Herpces. Chemical Age, Vol. 25, Aug. 15, 1931, pages 148-149. 

Adherence and functions of the paint film; protective effect 
of pigment; effect of corrosion products. VVK (32) 

Finishing Aluminum Shingles. F. J. Gavin. Metal Cleaning & 
Finishing, Vol. 3, Jan. 1931, page 55. 

The article gives a eomplete description of the process of 
applying enamels to the surface of aluminum shingles. 

Ha (32) 

Metals and Mortars. (Metalle und Mirtelstoffe.) D. Drecx- 
MANN. Tonindustrie Zeitung, Vol. 55, Oct. 29, 1931, pages 1211- 
1212. 

The rust protection of iron by concrete is critically dis- 
cussed and the detrimental effect of the “Sorel” cement 
(MgO + MzgCle solution) as well as the corrosion accelera- 
tion by gypsum are criticized. The reverse behavior towards 
lead is pointed out. EF (32) 

The Use of Turpentine and Volatile Thinners in Finishing 
Materials, R. W. Branpt. Metal Cleaning & Finishing, Vol. 3, Jan. 
1931, pages 59-60. 

Production and use of turpentine, benzine, benzol and 
others is discussed. Ha (32) 

Protection of Aviation Materials by Means of Paints, Var- 
nishes and Dopes. (La protection des materiaux en aero- 
nautique au moyen de peintures, vernis, enduits). G. Dixmier. 
Revue de Metallurgie, Vol. 28, Dec. 1931, pages 690-694. 

Good check on adherence and continuity of coating sub- 
stances can be obtained by making the base metal a pole 
in the properly devised electric circuit, immersing it in a 
salt solution, placing the second electrode into the solution 
and deforming the base metal until the continuity of the 
protective film is destroyed, closing the circuit. For deforma- 
tion a Guillery machine (a modification of Erichsen) is 
quite suitable. Curves obtained with different varnishes on 
the same base and with the same varnish but on differently 
finished base are given. IDG (22) 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


364 Testing Machine—The Steel City Testing Laboratory, 
Detroit, Michigan, has prepared a leaflet describing their 
Universal Hydraulic Testing Machine, Type MP 10. This ma- 
chine is for tensile, elasticity, compression, bending, folding, 
shearing, punching and Brinell hardness tests. 

365 Air Tools—Catalog AT 2000 of the Madison-Kipp Cor- 
poration, Madison, Wis., is devoted to their chippers, filers, 
grinders and accessory parts for these tools. It includes a 
description of their steel writer which writes on glass or 
steel almost as quickly as writing with a lead pencil. 

366 Shears—Bulletin E-902 of the United Engineering & 
Foundry Co., Pittsburgh, Pa., illustrates and describes their 
various types of light shears of inexpensive construction for 
use in the rolling mill. 

367 Grinding—An interesting article in the March issue 
of Grits and Grinds, published by the Norton Company, Wor- 
cester, Mass., is entitled “Grinding Alloy Steel Bar Stock by 
the Centerless Method.” 

368 Furnaces—Bulletin No. 329 of the W. S. Rockwell Co., 
50 Church St., New York, N. Y., discusses their continuous 
furnaces of the pusher type, both electric and fuel fired. 
Several pages are devoted to sketches showing designs 
which have been developed to meet different requirements. 

369 Magnetic Switches—The General Electric Co., Schen- 
ectady, N. Y., has just issued an attractive bulletin, No. 
GEA-1568, showing their different types of magnetic 
switches. The construction of these switches is illustrated. 

370 Lead—The March issue of this publication of the 
Lead Industries Association, Graybar Building, New York, 
contains several write-ups on unusual and interesting uses 
of lead, including lead faced building blocks, lead sidewalk 
flashing and lead-asbestos anti-vibration pads. 

8371 Are Welding—An 80-page booklet prepared by The 
Hobart Brothers Co., Troy, Ohio, is designed to present such 
facts about the electric arc welding process as are essential 
to its successful application to practical work. It is a brief, 
logical and non-technical manual. 

372 Gas Carburizing—A recent pamphlet put out by the 
Surface Combustion Corp., Toledo, Ohio, contains a reprint 
from the April issue of Metals & Alloys. It is a description of 
the continuous gas carburizer, installed at the Chrysler Cor- 
poration’s plant at Newcastle, Indiana. 

373 Bright Annealing—aA leaflet distributed by the Elec- 
tric Furnace Co., Salem, Ohio, describes the Preeco special 
atmosphere electric furnaces for bright annealing in one 
operation. 

374. Welding Electrodes and Accessories—Bulletin GEA- 
1546 of the General Electric Co., Schenectady, N. Y., illus- 
trates the proper applications of their electrodes. A portion 
of the booklet is given over to a list of their welding sup- 
plies and accessories. 

3875 Circuit Breaker—The Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa., has issued two 8-page 
circulars on its new line of “De-ion"” circuit breakers. These 
breakers use a new method of arc extinction that enables 
elimination of all fuses in panelboards, distribution switch- 
boards within the breaker’s capacity and industrial applica- 
tions where fused safety switches are now used. Circular 
1939 contains a general description of the new breakers and 
Circular 1937 gives construction and application details of 
the 225-ampere breaker. 

376 Are Welding Supplies—A new 24-page bulletin, No. 
3304, of the Lincoln Electric Co., Cleveland, Ohio, gives a full 
description with prices of electrode holders, cables, protec- 
tive lens, protective clothing and various supply parts as 
well as electrodes for all kinds of welding. 

377 Testing and Balancing Machines—Catalog 50-Part H 
of the Tinius Olsen Testing Machine Co., Philadelphia, Pa., 
is a 116-page book devoted to their miscellaneous testing 
machines for efficiency of cutting or abrasion tools, alter- 
nate stress in materials, impact, torsion, cold bend, hardness, 
as well as for oils and bearing metal and other special pur- 
poses. The price of this catalog is $1.00. 

378 Thermalloy—Bulletin 100 of the Electric Alloys Co., 
Elyria, Ohio, gives the analyses of the various grades of 
Thermalloy, and a short description of the physical proper- 
ties of each type. These are heat and corrosion resistant 
alloys. 
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$79 Melybdenum in 1931—This booklet, published by the 
Climax Molybdenum Co., 295 Madison Ave., New York, N. Y,, 
is divided into three parts. The first is a reprint of an 
article, “Molybdenum, Today and Tomorrow,” which appeared 
in Metals & Alloys, the second is a selected bibliography, and 
the third describes some of the work of their own labora- 
tory. 

380 Welding—A feature article in the May issue of Ory. 
Acetylene Tips, published by the Linde Air Products Co. 30 
East 42nd St.,,.New York, is entitled “Controlling Expansion 
and Contraction.” Another interesting article in the same 
issue is “Inexpensive Automotive Repairs.” 

381 Refractories—A new catalog No. 232 issued by Mcleod 
& Henry Co., Troy, N. Y., describes various types of siper- 
refractory blocks and bricks, as well as complete set'ings 
made of silicon carbide. The catalog includes, in detai!, the 
manufacturing processes for silicon carbide refractories, 
their physical characteristics, advantages, limitations and 
a description of applications for industrial furnaces, ‘<ilns, 
muffles, etc. 

382 Electric Immersion Heating Units—Bulletin 270 
of H. O. Swoboda, Inc., Pittsburgh, Pa., describes their bare 
electric immersion heating units for asphalt, pitch, oii var- 
nish and similar viscous substances with electric insui.ting 
qualities. 


383 Roll Polisher— A folder issued by the Aetna-Stancdard 
Engineering Co., Youngstown, Ohio, contains several })\)oto- 


graphs which demonstrate the mechanical features of their 
equipment for polishing sheet and tinplate rolls. 

384 Nickel Comparator—The Kocour Co., 4724 S. Turner 
Ave., Chicago, Ill., has issued several leaflets and bo» -lets 
describing their apparatus for the determination «| the 
nickel content of electroplating and electrotyping sol ns. 


They also supply a test set for determining the reistive 
strength of alkaline cleaner solutions. 

385 Abrasives—A booklet published by The Carborw::ium 
Co., Niagara Falls, N. Y., entitled “Abrasive in the S«'vice 


of Industry” gives a short historical sketch of the of 
shaping and finishing metals by grinding, including « dis- 
cussion of present day practice and ending with a short 


chapter on the possibilities of the future. 


386 Die Steel—The Research Department of Ludlum Steel 
Co., Watervliet, N. Y., has issued a “Blue Sheet” which con- 
tains brief but detailed information concerning the physical 
properties and characteristics of Ontario air hardening die 
steel. It includes tabulated and charted results of tests con- 
ducted on the steel. 


387 Protective Coating—The Quigley Co., Inc., New York, 
N. Y., has prepared a booklet discussing their Triple-A Pro- 
tective Coating, and giving a list of many industries now 
using this coating to meet their corrosion problems. 


388 Cepper & Brass Bulletin—The April issue of this pub- 
lication of the Copper & Brass Research Association, 25 
3roadway, New York, describes many things made from 
copper and brass, from the copper roof of a Chinese temple 
to items made of copper and brass available in the 5 and 10 
cent stores. 


389 Metallurgicai Microscope—Clay-Adams Co., Inc., New 
York, N. Y., has issued several mimeographed sheets giving 
complete specifications for their metallurgical projector, 
microscopic and micro-photographic apparatus which they 
call “Opacus.” Illustrations of the apparatus are shown and 
prices for it and its accessories are given. 

390 Foundry Practice—The feature article of the April 
issue of Better Methods, published by The Beardsley & Piper 
Co., Chicago, Ill. is entitled “Producing Castings for Dry 
Process Enameling.”” The several other articles in this issue 
will also be of interest to foundrymen. 


391 Testing Machines—Bulletin No. 28 of the Baldwin- 
Southwark Corp., Philadelphia, Pa., is a 36-page pamphlet 
which gives e short historical sketch and development 0 
the machines and full description with illustrations and dia- 
grams of their 20,000-100,000 Ib. testing machines, the 200,- 
000-600,000 lb. machines and those for 600,000 Ib. and up. 








GENERAL (0) 


Sheet Steel and Tin Plate. R. W. SuHannon. Chemical Cata- 
log Co., New York, 1930. Cloth, 6% x 9% inches, 285 pages. 
Price $5.00. 

Shannon’s book is the only one of its kind that has come 
to our attention. There are many well-known publications 
relating to the metallurgy and heat treatment of steel, the 
processes involved in shaping and preparing it for subse- 
quent use, and the methods of applying protective coatings 
to various steel products, but this treatise fits comfortably 
into a niche that has not been filled heretofore. Any one 
who reads the book in the interest of learning more about 
sheet steel and tin plate will not be disappointed. The sub- 
ject matter has been well chosen and is treated to good ad- 
vantage throughout the volume. 

It is particularly fortunate that the author decided to 
handle his subject primarily for the guidance and benefit of 
the consumer. With the extensive diversity of products and 
grades now produced to meet the requirements of the trade, 
a descriptive guide of this kind is unquestionably valuable. 
For all those who use or contemplate the use of sheet steel 
and tin plate in any way—for engineers, architects, pur- 
chasing agents, writers of specifications, sheet metal work- 
ers, dealers, salesmen, and students of the subject—here is 
a fund of information that will be usually helpful. 

The reviewer’s emphasis on the foregoing feature is not 
intended to divert attention from the other useful elements 
in the book. The foundation for the special treatment of the 
subject has been well laid by a discussion of each successive 
and essential step in the process of production. The reader 
can obtain, from the earlier chapters, a very good under- 
standing of the various methods employed in the industry 
and the bearing they have upon the properties of the fin- 
ished products. 

The few technical inaccuracies encountered in this work 
are relatively unimportant from the standpoint of the con- 
sumer and do not detract from the general value of the pub- 
lication. Incidentally, even those who are well informed on 
the subject will find the descriptive matter and various 
compilations of data convenient for ready reference. 

R. E. Zimmerman (0)-B- 


Metallurgie. Agenda Dunod 1932. R. Cazaup. Dunod, Paris, 
1932. Cloth, 4% x 6 inches, 371 pages. Price 20 Fr. 

The 48th edition of one of a series of handbooks on vari- 
v phases of technology, engineering, industry, and com- 
merce, this volume is intended to serve managers, engineers, 
superintendents, foremen, etc. 

dmittedly, limitation to less than 400 very small pages 
renders most difficult the description, even briefly, of the 
raw materials, equipment, and processes for the preparation 
of the common and semi-rare metals, their statistics and the 
properties and uses of them and their alloys. As a result, 
some subjects have received proportionately too detailed 
treatment and others insufficient. For example, there are 
drawings of almost every type of electric melting and refin- 
j furnace and of an electric iron reduction furnace, but 
e of a blast furnace or open hearth or Bessemer con- 
verter. Tables show the dimensions of standard structural 
shapes but there is not treatment of hot and cold working. 
The sketchy character and sense of incompleteness thus re- 
cc 
a 


I 


ulting in parts of the book could have been completely 
avoided by slight rearrangement and perhaps 50 additional 
peces of text. 

on the other hand, principles of each subject discussed are 
very clearly presented and classification of materials and 
processes used to introduce many of them. The treatment of 
metals other than iron seems in most cases better balanced. 

ibjects considered are metallurgical agents (fuels, re- 


fractories, slags), apparatus (furnaces, blowers, etc.), ther- 
m control (pyrometry and gas analysis), metallurgy of 
irs (cast iron, wrought iron, steel), electrometallurgy (re- 
duction, refining, melting), mechanical testing, physical met- 
allurgy (equilibria, micrography, macrography, heat treat- 
ment), and metals other than iron (preparation, alloys and 
uses of Cu, Pb. Zn. Cd. Sn. Ni. Co, Sb. He, Al. Me. Bi. Be, 


Au, Ag, Pt, Cr, Mo, Mn, W, V, Ti, Zr. Jerome Strauss (0)-B- 


English Terms Used for Gears. (Englische Bezeichnungen 
fir Zahnriider.) Fritz G. AttMANN. Maschinenbau, Vol. 10, May 
21, 1931, pages 351-354. 

Some 200 German terms and their English equivalents, 
arranged in 2 sections, German to English and English to 
German, the former by subject, the latter alphabetically, are 
given. MAB (0) 


Chemical Composition, Shaping and Heat Treatment of 
Steel. (Chemische Zusammensetzung, Formgebung und 
Wirmbehandlung des Stahles.) H. Bennex. Die Warme, Vol. 54, 
Apr. 25, 1931, pages 300-304, Sonderheft ““Werkstoff und Her- 
stellunge im neuzeitlichen Dampfkesselbau.”’ 

Structural changes and changes in physical properties due 
to the addition of the most important alloying elements. 
Relationship between rate of deformation and strength 
values. Recrystallization, aging and etching for stress flow 
lines. Purpose of heat treatment and possibilities of defects. 
Hardening through in relation to cross section and amount 
of alloying elements present. The paper which deals with 
the problems outlined above was presented before the Zen- 
tral Verband der Preussischen Dampfkessel Ueberwachungs- 
vereine, 1931. EF (0) 


Practical Research Results on Non-Ferrous Metals. Ameri- 
can Metal Market, Vol. 38, Aug. 1, 1931, pages 3, 10. 

Reprinted from “Ten Years of Research for the Metal In- 
dustries,” by British Non-Ferrous Metals Research Associa- 
tion. Researches are on atmospheric corrosion and tarnish- 
ing of metals and study of effect of impurities on Cu. Prog- 
ress made in ternary Pb alloys for cable sheathing, water 
Pipe, Al brass condenser tube, Sn solders, locomotive fire 
box and stay copper, brass castings, alloys for high tem- 
berature service, autogenous welding of Cu, annealing fur- 
hace practice, spectroscopic assay of metals, electro-deposi- 
tion, gases in metals, galvanizing, die-casting alloys, con- 
denser tube corrosion, Ni researches, Zn sheet, Al, ey Oe 
DTR (0) 


The Book of Metals. Donato Witue_m. Harper & Brothers, 
New York, 1932. Cloth, 6% x 9% inches, 341 pages. Price 
$4.00. 

Some 35 eminent metallurgists have given the author cor- 
rect technical facts in regard to iron, steel, alloy steels, 
aluminum, copper, brass, bronze, nickel, zinc, lead, tin, gold, 
silver and the platinum metals, and he has strung them 
together and rephrased them with the idea of making the 
facts understandable, in particular to two boys of 14 and 
16, to whom the book is dedicated, and to others of the 
same mental age, as far as previous knowledge of metal- 
lurgy goes. The volume is said by the “Scientific Book of the 
Month Club” to be “breezy, non-technical and accurate.” 

We tried to get a 15-year old boy to read it, but couldn't 
persuade him to get more than half-way through it. Per- 
haps that was the fault of the boy and not of the book, or 
due to competition from various detective stories the boy 
was then reading of his own accord. 

To the reviewer’s mind, the somewhat flippant, “breezy”’ 
style in which Wilhelm tries to make the book a popular 
one by his own interpolations, adds nothing to the interest 
of the book, even to a youngster. Most youngsters dislike 
being “written down to,” and the parts that are quoted 
more or less verbatim from writers like Jeffries, Frary, 
Welty, Stanley, Agassiz and Griffiths, which are clearly put 
but not written in advertising parlance, will probably ap- 
peal, both to young and old readers, more than Wilhelm’'s 
own part. 

Due to the guidance of the metallurgists who have helped 
the author, the material is accurate in general. Reference to 
a “slope” instead of a stope in a discussion of mining, to an 
automobile “toppet” valve, and to the dimensions of Solo- 
mon’s brass bowl] “9 feet high and nearly 18 inches from 
brim to brim,” are the only actual errors noted. 

The few photographs by Margaret Bourke White are, of 
course, superb. These and the occasional relief from Wil- 
helm’s style afforded by the quotations from others are the 
most attractive features of the book. 

The material in the volume is good. We don’t personally 
eare for the type of sugar-coating used, but if any non- 
technical readers do want to know something about metals, 
this is an accurate book for them to read. 

H. W. Gillett (0)-B- 


Second and Third Supplements to the Non-Ferrous Metals 
Handbook. (Nachtrag II und Nachtrag Ill zum Werkstofi- 
handbuch Nichteisenmetalie.) Beuth Verlag, Berlin, 1931! 
Loose leaves, 5% x 8% inches, II, 28 pages, III, 28 pages 
Price 3.15 RM each. 

These additions to the German non-ferrous metals hand- 
book cover compression testing, creep and fatigue testing, 
electroanalysis, potentiometric analysis, microscopy and 
macroscopy, lead, torsion testing, corrosion test methods, 
working of Al, electric melting furnaces, metallic coatings 
They are quite brief, but cover the high spots and generally 
give a selected bibliography that will lead to more detailed 
information. The page on creep testing is not helpful. Most 
of the others are “is accurate as can be expected with such 
brief treatment. H. W. Gillett (0)-B- 


Profitable Practice in Industrial Research. Edited by M 
Ross. Harper & Brothers, New York, 1932. Cloth, 5% x 8% 
inches, 269 pages. Price $4.00. 

Fourteen articles by directors of research are assembled 
into this book, which is published under the auspices of the 
National Research Council. Jewett and Mills of the Bell 
Laboratories, Kettering of General Motors, Whitney and 
Hawkins of General Electric, Mees of Kodak, Skinner of 
Westinghouse, Stine of duPont, Burgess of Standards, Weid- 
lein of Mellon, Jackson of Massachusetts Institute of Tech- 
nology, together with Sparagen, Holland and Little, discuss 
research from their own points of view. 

These articles give a good picture of the usefulness of 
research and the general principles of operation of research 
laboratories in individual firms, government bureaus, uni- 
versities, consulting laboratories and trade associations. The 
research programs of technical societies, such as the Ameri- 
can Society for Testing Materials, might well have been 
given a chapter. 

The book is useful to the research worker, but still more 
useful to the executive interested in the possibilities and 
limitations of research in adding to the profits of his firm 
Research is a specialized business, requiring a certain type 
of worker, a certain environment, and a certain permanent 
position in the affairs of the firm utilizing it, if it is to 
pay dividends. The experience of experts who have made it 
pay is available in this volume. H. W. Gillett (0)-B- 


Limitations of our Fundamental Knowledge of the Prop- 
erties of Metals. F. O. CLements. Lecture at joint meeting American 
Society for Testing Materials and American Institute of Mining & 
Metallurgical Engineers, Feb. 18, 1932. Advance copy, 7 pages. 
Mimeographed. 

Popular-type discussion, sometimes jocular. Lists atomic 
structure, mechanism of hardening steel by quenching, rea- 
sons for variability in heat-treating of heats of similar 
chemical analysis, distortion on heat-treatment, catalytic 
action of metals, metals of high elastic modulus, high tem- 
perature properties, endurance of notched steels and of car- 
burized steels, damping, wear, machineability, magnetic 
properties, etc., as subjects on which relatively little prog- 
ress has been made compared to what is needed, Failure of 
the Ambassador bridge cables is cited as puzzling. Automo- 
bile engineers desire to build lighter vehicles; hence corro- 
sion-resistant light alloys are needed. HWG (0) 


Seeks Better Understanding Between Blast Furnace and 
Foundry. T. F. Keity. Canadian Foundryman, Vol. 22, Nov. 1931, 
page 

Brief article on the desirability of a better understanding 
between the foundry operator and the blast furnace man 
and, particularly, of better knowledge of the characteristics 
of the elements they are using. OWE (0) 
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PROPERTIES OF METALS (1) 


Photoelectric Properties of Zinc Single Crystals, J. H. Dit- 
ton. Physical Review, Vol. 38, 1931, pages 408-415. 


An experiment is described in which the photoelectric 
properties of outgassed single crystals of Zn were studied. 
After the emitting surfaces of the crystal had been treated 
with ultraviolet light and some of the Zn evaporated therm- 
ally, a stable condition was reached. In this stable condition 
a difference in the long wave limits of the polycrystalline 
surface and cleft 0001 face of approximately 260 A.U. was 
observed. The results are discussed with regard to possible 
sources of contamination and the presence of occluded gas 
layers. WAT (1) 


The Electrical Conductivity of Single Aluminium Crystals 
in Directions Inclined at Various Angles to the Crystal Axes. 
Matcotm Fraser. London, Edinburgh & Dublin Philosophical Magazine 
& Journal of Science, Series 7, Vol. 12, July 1931, pages 112-129. 


Single Al crystals were prepared by the method of Car- 
penter and Elam, consisting (briefly) of 2 heatings and one 
stretching. The purity was from 99.6 to 99.75%. The orienta- 
tion of the crystal axes of the face-centered cubic system 
into which Al crystallizes were determined by the Laue 
spot method. Within the accuracy of the experimental 
methods (1%) the specific electrical resistance was found 
to be independent of the orientation relative to the crystal 
axes. It was about 1% greater than that of the annealed 
material from which it was prepared; this is ascribed to the 
solution of impurities in e long annealing process for 
preparing the single crystal. 10 references. Ha (1) 


The Atomic Weights of Nitrogen and Silver. I. The Ratio 
of Ammonia to Silwer. Grecory Paut Baxter & CHARLES HERBERT 
Greene. Journal American Chemical Society, Vol. 53, February 1931, 
pages 604-613. 


If N is taken as 14.0078, the atomic weight of Ag cal- 
culated, is 107.879, while the value 14.008 for N gives 107.880 
from the Ag:NHg ratio and 107.879 from the Ag:NOg oo 

MEH (1) 


The Polymorphism of Zine. L. ANAstastapis & W. GUERTLER. 
Metals & Alloys, Vol. 2, Dec. 1931, page 354. 


A resume of the literature with a tabulation of the re- 
sults reported by various investigators on this subject, with 
their methods. WLC (1) 


Photoelectric and Thermionic Properties of Palladium. 
Lee A. DuBripvce & W. W. Roenr. Physical Review, Vol. 39, Jan. 1, 
1932, pages 99-118. 

The photoelectric and thermionic properties of pure pal- 
ladium have been studied during an extended outgassing in 
high vacuum, The threshold, obtained by extrapolation of 
special sensitivity curves, shifted from below 2300 A.U. to 
above 3000 A.U. and then back to a final value of 2486 A.U. 
as outgassing progressed. In the final state the photocur- 
rents excited by monochromatic light increased with tem- 
perature; the relative increase was greater for the longer 
wavelengths. At the higher temperatures (1100° K.) the 
spectral sensitivity curves approached the axis asymptoti- 
cally. The results are shown to be in excellent agreement 
with Fowler's recent theory and his methods of analysis 
yields the value 4.97 + 0.01 volts for the true work function 
(2486 A.U.). The thermionic work function for the clean 
specimen was found to be 4.99 + 0.04 volts, and the value 
of the constant A is very close to 60 amp./cm.2deg.2. WAT (1) 


Physical and Chemical Properties of Rhenium. (Physika- 
lische und Chemische Eigenschaften des Rheniums.) CC. Acre, 
H. AttertHuM, K. Becxer, G. Herne & K. Mosrs. Zeitschrift anorgan- 
ische und aligemeine Chemie, Vol. 196, Feb. 23, 1931, pages 129-159. 

A comprehensive review of the properties of the new 
metal rhenium is given of which the most important points 
are: the metallic properties are similar to W (high melting 
point) and to Os (semi-rare metal, high ductility). Melting 
point 3440° + 60° absolute. Specific electrical resistance 0.21 


x 10-4 ohm, cm. 15% (4 times greater than W); tempera- 
ture coefficient between 0° and 100° = 3.11 x 10-3. The 
electron emission between 1900° and 2700° absolute is only 
about & to \4 that of W. It can be hot forged, rolled 


and hammered; tensile strength about 50 kg./mm.2 with 
24% elongation. Heat expansion coefficient in the c-axis 
is 2.6 times greater than in an axis vertical to it; in 8 (001) 
12.45 x 10-6 + 8%, and in 8 (100) = 4.67 x 10-6 + 8%. 
Rhenium can be obtained by electrolysis in only very limited 
amounts as a cathodic coating. It is considerably more 
resistant to oxidizing gases than W. The presence of Re can 
be proven analytically by precipitating mercury-and thal- 
lium-perrhenate, or with brucine and veratrine. The line 
spectrum of Re is given and its presence can be detected 
by this means as well. The heat quantitative method is in 
the form of NH4ReOQ,4. Rhenium metal is easily dissolved in 
HNOs, slowly in HeSO,4, and to a limited extent in HF and 
HCl. Carbides, nitrides and amalgams could not be formed. 
Ha (1) 


Some Relation Among the Ferromagnetic Constants. J. R. 
AsuwortH. Proceedings Physical Society, London, Vol. 42, Aug. 15, 
1930, pages 449-452. 


Attention is directed to a ferromagnetic equation written 
after the model of van der Waal’s equation of state for 
fluids. It is shown that the ratios of the absolute critical 
temperatures to the maximum intensities of magnetization 
are nearly the consecutive numbers 2, 3, 4, 5, 6 for Fe, Co, 
Ni, Heusler’s alloy and magnetite, respectively. A formula 
for the discontinuity of the specific heat at the critical tem- 
perature is derived which agrees well with experimental de- 
terminations and a simple formula is given connecting this 
discontinuity with the true specific heat at the critical tem- 
perature. Certain simple relations among the constants of 
ferromagnetism disclose themselves which show that the 
ferromagnetic properties of Fe and Ni are to one another 
as those of Co and magnetite. See also Metals & Alloys, Vol. 2, 
Sept. 1931, page 159. (1) 
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Rhenium (Rhenium). C. Acre & K. Becxer. Die Umschau, Vol. 
35, June 27, 1931, pages 6520-522. 

Discovery, present production, physical and chemica) 
properties, EF (1) 


Some Photoelectric Properties of Mercury Films. Dvaneg 
Rotter, W. H. Jorpan & C. S. Woovwarp. Physical Review, Vol. 38, 
Aug. 1931, pages 396-407. 

Films of very pure Hg were deposited slowly in a high 
vacuum on an oxidized Fe plate maintained at liquid air 
temperature. As each film increased in thickness, the photo- 
electric current excited by each of the Hg arc lines 2537A.U,, 
2653A.U. and 2700A.U. increased from zero to a maximum 
value and then decreased to a final constant value. In each 
the threshold wave-length at the time of maximum sensi- 
tivity was about 2750A.U. Its final value, that for a thick 
layer of mercury, was 2730A.U. + 15A.U.; this did not change 
even when the Hg was allowed to melt, this confirming a 
former conclusion that the threshold wave-lengths for solid 
and liquid Hg are the same. There was no indication of a 
large shift in the threshold wave-length at any time during 
the formation of the films. WAT (1) 


The Formation Heat of TiO2g (Die Bildungswiirme von 
Titandioxyd). W. A. Rotn & G. Becxer (Technische Hochschule 
Braunschweig). Zeitschrift fir physikalische Chemie, Bodenstein 
Festband, 1931, pages 55-60. 

Ti was burnt in the calorimetric bomb and the heat of 
formation determined amounted to +218.7 (+0.3) Kg./eal. ata 
constant pressure. The formation heats of the dioxides of 
the IV group in the periodic system distinctly show a rela- 
tionship to the number of order. EF (1) 


Investigation of Aluminum Tubes. I. G. SHoutcin. U.S. S. R. 
Science Research Dept. Supreme Council National Economy No. 448, 
1931; Transactions Central Aero-Hydrodynamic Institute, No, 80, 1931, 
pages 1-16. 

This investigation was carried out, by the section for test- 
ing aeronautical materials, for the purpose of elaborating a 
system of technical standards of Al tubes. The chemical 
composition and mechanical properties were determined. 
The tubes were grouped in 3 classes, according to chemical 
composition: (1) containing less than 1%; (2) 1-1.5%; (3) 
more than 1.5% of impurities. As regards the mechanical 
properties, it is concluded that these are influenced by ex- 
ternal defects, and the system of testing employed must de- 
pend on the nature of the work performed by the tubes. 
Normalized tubes up to 20 mm, in diameter should be tested 
for tension in complete (that is, uncut) sections. Tubes of 
20-30 mm. diameter may be tested both in complete and in 
flat sections. Tempered tubes up to 30 mm. in diameter must 
be tested uncut. The elongation under tension should be 
measured along a length of 10 diameters. Tests for elonga- 
tion and cone-widening of the aperture are regarded as the 
most characteristic, although compression tests may also be 
employed. Crushing and bending tests are considered to be 
useless, as they give no indications of films, pinholes and 
other flaws. (1) 


On an Electromotive Force Between Two Metals in Rela- 
tive Motion. J. B. Setu, Bursuamy1 Guiat1 & Swaran Sino. London, 
Edinburgh & Dublin Philosophical Magazine & Journal of Sci 
Series 7, Vol. 12, Aug. 1931, pages 409-429. 

The phenomenon that when 2 metals are rubbed together 
the seat of rubbing becomes a source of an electromotive 
force was thoroughly investigated. This is ascribed partly 
to the rise of temperature, the 2 metals forming a thermo- 
couple and, partly, to the contact of the metals. In the tests, 
a rotating disk was used and the other metals pressed 
against it. 2 laws could be established: (1) the e.m.f. is 
proportional to the relative speed of the 2 rubbing surfaces; 
(2) the e.m.f. is independent of the pressure with which the 
2 surfaces are pressed against each other. The tests are <e- 
scribed and discussed in detail. 18 references. Ha (1) 


The Behavior of Powdered Metals under Pressure. (Das 
Verhalten pulverfirmiger Metalle unter Druck.) F. Sxaury & 
O. Kantorowicz. Zeitschrift fiir Elektrochemie, Vol. 37, Aug.-Sept. 
1931, pages 482-485. 

Electrical conductivity was used as a means of elucidat- 
ing the behavior of metallic powders in compressing and in 
sintering at high temperatures. See “Electrical Conductivity 
of Pulverized Metals under Pressure,” Metals & Alloys, Vol. 2, 
May 1931, page 94. Ha (1) 


Advances in the Production and Utilization of Some Hare 
Elements. (Fortschritte in der Darstellung und Anwendung 
einiger seltener Elemente.) W. Nopvacx. Die Metallbérse, Vol. 21, 
Apr. 1, 1931, pages 603-604; Apr. 8, 1931, pages 651-652. 

The following elements are treated more or less exhaus- 
tively in regard to history, occurrence, production, proper- 
ties and present commercial importance: He, Ne, Ar, Kr, X28, 
Li, Be, Ra, Ce, Ge, Hf, W, F, Rh and the platinum oor (1) 


The Electron Theory of the Metals, I. and II. (Zur Elek- 
tronentheorie der Metalle.) L. Norpuemm. Annalen der Phystk, 
Series 5, Vol. 9, 1931, No. 5, pages 607-640; No. 6, pages 641- 
678. 


The problem of the nature of metals is treated strictly 
theoretically on the basis of the Fermi-statistics in connec- 
tion with the theories of Pauli and Sommerfeld. The physical 
prerequisities for the treatment of the electric and therm 
conductivity on the basis of the lonara of the free path of 
electrons are explained and the fundamental equations for 
the thermo-electrical phenomena derived. The solution of 
this equation and the transition probabilities are discussed, 
and the results of the investigations can be summed up 
briefly as follows: Free electrons give a good approxima- 
tion for the actual conditions of good conductors; Sommer- 
felds formulas are corroborated for high temperatures, an 
the free length of path for the electrons gives a useful 
means for explanation of the dependence of the electric 
conductivity on the temperature. The behavior of alloys can 
be satisfactorily explained by the new theory. The applica- 
tion of the theory is demonstrated by the example of an 
ideal crystal and by the comparison of calculated and ob- 
served conductivities of metals and some alloys. Ha (1) 














Crystalline Boron (Sur le bore cristallisé). L. Hacxspit1, A. 
a R. Hocart. Comptes Rendus, Vol. 193, Nov. 3, 1931, pages 
776- . 

The authors have prepared samples of boron containing 
at least 99% of boron, the material approximating arsenic 
in color, having a Moh's hardness of 9 and a density at 20° 
Cc. of 3.33 + 0.01. A description is given of experiments they 
have carried out on the spectroscopic analysis (Debye- 
Scherrer) of this matertal. 2 diagrams. OWE (1) 

Damping Capacity of Materials. G. S. von Hrypexamprr. Pro- 
ceedings American Society for Testing Materials, Vol. 31, Pt. 2, 1931, 
pages 157-175. 

See abstract of preprint, Metals & Alloys, Vol. 2, Nov. 1931, 
page 256. Includes discussion in which de Forest points out 
that damping may give information on amount and distribu- 
tion of non-metallic inclusions. Wrought iron has high 
damping capacity. Sturm points out that, in creep tests, an 
alloy of low rate of creep shows high initial set while one 
of higher creep rate shows lower initial set. This is illus- 
trated by curves of Al-Mn and AI-Si alloys. Creep and damp- 
ing capacity may be interconnected. HwWG (1) 

The Photoelectric Effect from Thin Films of Alkali Metal 
on Silver. Hersert E. Ives & H. B. Brices. Physical Review, Vol. 
38, Oct. 1931, pages 1477-1489. 

The thin films of alkali metals which spontaneously de- 
posit in vacuo on other metals have long been known to ex- 
hibit photoelectric effects which vary in amount and char- 
acter, depending on the underlying material, but the exact 
nature of this dependence has been obscure. Ag, because of 
its region of exceedingly low reflecting power in the ultra- 
violet and the accompanying variation of optical constants, 
is exceptionally well suited for studying the influence of the 
underlying metal. It is found that the region of low re- 
flecting power profoundly affects the photomission, but in 
a manner not to be explained simply by reduction of light 
reflected back through the alkali metal film or by the 
absorption of light by the Ag. The results are very satis- 
factorily explained upon computing, from the optical con- 
stants, the intensity at the surface, of the interference pat- 
‘ern formed by reflection just above the Ag surface. The 
positions of the maxima and minima of photomission, and 
their variations with angle of illumination and plane of 
polarization are accurately indicated. WAT (1) 

rhe Theory of the Magnetization Curve of Isotropic Fer- 
rumagnetic Bodies in Medium and Strong Fields (Zur Theorie 
der Magnetisierungskurve isotroper Ferromagnetica in mitt- 
leren und starken Feldern). R. Gans. Physikalische Zeitschrift, 
Vol. 38, Jan. 1, 1932, pages 15-17. 
Heisenberg, Zeitschrift fiir Physik, Vol. 69, 1931, page 287, 
veloped a theory which permits the calculation of the 
enetostriction of ferromagnetic single crystals and Aku- 
’, Zeitschrift fiir Physik, Vol. 69, 1931, page 794, has used this 
ory to determine the magnetization curves of single crys- 

of iron. In connection with this theory, its application 

the magnetization of ferromagnetic isotropic metals is 

ussed with special reference to cobalt. GN (1) 
Stannite of Calcium, Strontium and Barium. (Stannite des 
Cuiziums, Strontiums und Bariums.) Setsuro Tamaru & Harvo 
SaxurRal. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 195, 
J 7, 1931, pages 24-34. 

the conditions under which Sn compounds can be obtained 
were investigated. With Ca, stannous Ca (CaSnOe2), Ca 
metastannate (CaSnO3) and CaSnO,g were formed. With the 
other elements BaSnOe and SrSnOz could be obtained in a 
milar manner; the process is described. Ha (1 

lectrolytic Investigations on Single Crystals of Zinc 
(Elektrolytische Untersuchungen an Zinkeinkristallen). K. 
H. Kreucnen. (University of Kiel). renege 4 fiir physikalische 
Ch mie, Abt. A, Vol. 155, July 1931, pages 161-198. 

he electrolytic behavior of an ideal crystal according to 
Kossel’s theory of crystal growth is discussed in the intro- 
duction. Single crystals of Zn were prépared by the Bridge- 
man method. The (0001) cleavage plane in the freshly split 
state yielded a P.D. of 30 millivolts against the poly-crystal. 
The author presents his conception of surface potential, 
specific potential and equilibrium potential and succeeds in 
obtaining large single crystals of Zn by electrolytic orient- 
ated growth. Galvanic cells in which the Zn electrode was 
substituted by a single crystal yielded queer time/current 
curves, the course of which are interpreted by the queer. 

Magnesium (Le magnesium). A. Dumas. Journal du Four Elec- 
2) Vol. 40, Sept. 1931, pages 354-359; Dec. 1931, pages 474- 
id. 

From 3 major methods proposed for production of Mg 
(electrolysis of chlorides, reduction at very high tempera- 
tures with carbon and electrolysis of magnesia) only the 
first is widely used. Since it is simple itself, the process de- 
pends for effectiveness on the methods for production of 
chlorides either in the monohydrated or anhydrous form. 
The former can be used as such or further dehydrated by 
using KCl. Recently, dry methods of chlorination of the 
oxides were introduced in which a mixture of gioberite and 
coal is penetrated by the current of chlorine while heated 
to a high temperature. The Cl and MgCle are evacuated. 
The Cl follows a closed cycle. MgCle is electrolyzed in large 
tanks usually having a refractory lining and an independ- 
ent set of electrodes. The second part gives the properties 
of Me and some of its applications. IDG (1) 

The Thermal Expansion and Atomic Heat of Solid Mer- 
eury. L. G. Carpenter & F. H. Oanry. London, Edinburgh & Dublin 
Philosophical Magazine & Journal of Science, Series 7, Vol. 12, Aug. 
1931, pages 511-522. 

The investigation was made from — 73° C. to the melting 


~~ 
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point of He, i. e.,—39° C. The test arrangement is described 
in detail and the results of the cubic expansion coefficient 
and atomic heat are represented in curves. Ha (1) 


Preparation of Pure Magnesium by Sublimation. (Prépa- 
ration du magnésium pur par sublimation). J. Hirencver & G. 
Cuaupron. Comptes Rendus, Vol. 193. Nov. 3, 1931, pages 771-773. 

The authors, requiring pure Mg for experiments designed 
to determine the corrodibility of this metal, prepared a 
series of samples of resublimated Mg in apparatus described 


in the article. Using this apparatus, the Me contained onl 
traces of chlorine. -2 OWE (Qy 


Aluminum (Das Alumtnium). E. Kuun. Dinglers Polytechnisches 
Journal, Vol. 345, Mar. 1930, pages 41-43. 

Metallurgy of Al; references and table compiling data on 
physical properties. EF (1) 

Influence of the Elastic Stress State on the Magnitude of 
the Initial Permeability. (Ober den Einfluss des elastischen 
Spannungszustandes auf die Grisse der Anfangspermeabili- 
tit.) M. Kersten. Zeitschrift fiir technische Physik, Vol. 12, Dec. 
1931, pages 665-669. 

The present paper directs attention to the correlation of 
the initial permeability of ferro-magnetic material to the 
thermal and mechanical pretreatment: the initial perme- 
ability can be increased by proper heat treatment and is 
cut down by mechanical stress such as rolling and drawing. 
With reference to Becker’s interpretation of the technical 
magnetization curve, the initial permeability of a ferro- 
magnetic body with large internal stresses is approximately 
computed. The theoretical derivations are checked by Ni 
wire which was elastically and plastically drawn. A theore- 
tical relationship permitting the anticipation of the maxi- 
mum value of initial permeability is satisfactorily confirmed 
by experiments on several Fe-Ni alloys. EF (1) 

ptical Excitation Functions of Cadmium and Zinc Lines. 
(Die optischen Anregungsfunktionen der Kadmium- und 
Zinklinien.) K. Larcue. Physikalische Zeitschrift, Vol. 32, Feb. 15, 
1931, pages 180-181. 

A paper before the Deutsche Physikalische Gesellschaft, 
Dresden, 1931, is summarized which refers to (a) the de- 
termination of the excitation function of 74 lines of Cd and 
Zn, and (b) measurements of the relative intensities of Cd 
and Zn lines and (c) the correlation of the slope of the in- 
tensity maxima to the life times of the lines Invest eae t1) 

Melting under Pressure and the Value of Interpolation 
Formulae (Ueber das Schmelsen unter Druck, zugieich ein 
Beitrag tiber den Wert von Interpolationsformein). E. JANECKE 
(University of Heidelberg). Zeitschrift fiir physikalische Chemie, 
Abt. A, Vol. 156, Sept. 1931, pages 161-175. 

Plain equilateral hyperbolae, like (p+a) (b—t) =—cand 
some of a higher order as (p+a)*(b—t)=c, correlate 
melting point to pressure fairly well according to experi- 
ments carried out. The melting point of metals and the con- 
ditions met with in the center parts of the earth are dis- 
cussed in the conclusion. EF (1) 

Some Experiments on the Strain-Hardening Induced in 
Iron and Steel by Certain Types of Mechanical Deformation, 
with Special Reference to D-Links for Colliery Tram 
Shackles. W. R. D. Jones & K. G. Lewis. Proceedings, South Wales 
Institute of Enginters, Vol. 47, Part 1, Sept. 15, 1931, pages 342- 
351, 399-406. 

Discussion of article abstracted in Metals & Alloys, Vol. 2, 
Nov, 1931, page 241. AHE (1) 

The Beryllium Molecule, W. H. Furry & J. H. Bartrierr. Physi- 
cal Review, Vol. 38, Jan. 1932, pages 210-225. 

The interaction of a normal Be atom with one which has 
an electronic configuration 2s2p has been studied by means 
of the Heitler-London method. Of the eight possible mole- 
cular states, two are calculated to be atable. An attempt to 
obtain agreement with experiment in the case where a 
normal Li atom interacts with one in the 2p2P state has not 
been successful. WAT (1) 

Seattering of Hard Gamma Rays. L. H. Gray. Proceedings 
Royal Society (London), Vol. A 130, 1931, pages 524-541. 

The relative scattering powers of Mg, Al, Cu, Zn, Cd, Sn 
and Pb for Ra C y rays filtered through 4 cm. of Pb, and 
for Th C y rays filtered through 3 cm. of Pb have been 
investigated by observing the ionization produced by radia- 
tion scattered within the angular range 10-30°. For Ra 
C y rays the decrease of scattering power per extranuclear 
electron from Mg to Pb is 2%; for Th C y rays there is a 
gradual increase of about the same amount, but this is of 
the order of magnitude of error in the application of the 
correction for reabsorption of scattered radiation in the 
scatterer. Therefore these measurements establish the fact 
that the binding forces in heavy elements do not influence 
appreciably the scattering power of extranuclear electrons 
for radiations of energy corresponding to 2x 108 electron 
volts. WAT (1) 

Photo-electric Effect and Electron Reflection on Hydro- 
genated Surfaces of Potassium. (Ueber lichtelektrische 
Wirkung und Elektronenbeugung an hydrierten Kaliumober- 
fliichen.) W. Kiuce & E. Rupr (Res. Inst. of Allgemeine Elek- 
trizitits Gesellschaft). Physikalische Zeitschrift, Vol. 32, Feb. 15, 
1931, pages 163-172. 

A testing method is described which is fitted for carrying 
out photo-electric measurements and investigations of in- 
terferences by means of reflected electrons on the same 
surface of the metallic sample. The electron reflection max!i- 
mum led to a value 7.3 V for the inner potential of K and 
5.4 A.U. for the lattice constant of KH. EF (1) 

The Relative Permeability of Iron, Nickel, and Permalloy 
in High Frequency Electro-Magnetic Fields. Epvwtn MicHae. 
ey Journal of the Franklin Institute, Vol. 213, Jan. 1932, pages 

Relative magnetic permeability of Fe, Ni, and permalloy 
measured over range of 70 to 200 meter wave-lengths by 
heterodyne balance and reasonance methods: Results showed 
that, when certain definite precautions were observed in 
making the measurements, nothing suggestive of anomalous 
dispersion of magnetic permeability in this wave-length 
region was found. When these precautions were neglected 
irregular breaks resulted in permeability curves as a func- 
tion of wave-length which varied in position with condi- 
tions of the circuit. High frequency resistance of Fe, Ni, and 
permalloy wires was also measured over range of appproxi- 
mately 50,000 kilocycles from 2 to 3 meter wave-lengths. As 
before, when definite precautions were taken in measure- 
ments, no anomalous variations at certain frequencies were 
found to exist. Apparatus of various methods in full, to- 
gether with graph of results. DTR (1) 

Tantalum, the Long Elusive Metal. Metal Progress, Vol. 18, 
Dec. 1930, pages 50-53. 

The history and properties of Ta, occurrence of its ore, 
methods of reduction, and uses of the metal are wet ry 

> (1) 
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On the Molecular Spectra of Mercury, Zinc, Cadmium, Mag- 
nesium and Thallium. H. Hamapa. London, Edinburgh & Dublin 
Philosophical Magazine & Journal of Science, Series 7, Vol. 12, July 
1931, pages 50-67. 

Results of tests to determine the energy states and spectral 
excitation of diatomic molecules. It can be stated that a 
band system emitted from such molecules has 2 broad 
maxima and one flat minimum of intensity. One of the 
maxima always coincides with a resonance line; the other 
lies at the region of longer wave length and is generally 
connected with a coarse structure. Ha (1) 


Recently Discovered Complexities in the Properties of 
Simple Substances. P. W. BrivcMan (Harvard University). 
Transactions American Institute Mining and Metallurgical Engineers, 
General Volume 1931, pages 17-37. 

Science lecture before A. I. M. BE. meeting at Boston in 
Sept. 1931, Due to the extensive study of the atom, physicists 
have recently been inclined to neglect the study of matter 
in bulk. Surprisingly complex phenomena recently observed 
include (1) the so-called structure sensitive phenomena; 
(2) complexities of such a nature that they are masked by 
the presence of extraordinarily small amount of impurities; 
(3) complexities depending on internal molecular rearrange- 
ments which can be understood only from the view of the 
quantum theory. The faults, imperfections or cavities pro- 
duced at regular intervals in a crystal lattice are discussed 
under (1). These faults divide the crystal into blocks of 
from 104 to 106 atoms each, and account for the low strength 
shown by matter. Work of Goetz on Bi crystals and Smekal 
on NaCl is discussed in some detail. Under (2) and (3), com- 
plexities observed chiefly at low temperatures or high pres- 
sures are treated. JLG (1) 

Zinc and Its Alloys. Bureau of Standards Circular No. 395, 
1931, 214 pages. 

The physical and mechanical properties of Zn summarized 
from the technical literature, together with results obtained 
at the Bureau, are given, Special consideration has been paid 
to the effect of structural conditions of the metal resulting 
from impurities and from such factors as mechanical work- 
ing, recrystallization, etc., upon the measured physical prop- 
erties. The corrosion resistance of Zn, especially as related 
to its usefulness as a protective coating for steel, is dis- 
cussed, The various alloy systems are summarized from the 
Standpoint of constitution. Particular attention is given to 
the die-casting alloys and the properties which determine 
their usefulness industrially. A rather complete bibliography 
is included in the form of selected references appended to 
the various sections in which the different properties are 
discussed. The early history of Zn dating back to the year 
500 B. C., is discussed. Many tables, charts, and diagrams 
illustrate the data presented. It is probably one of the most 
complete collections of data ever compiled on Zn and its 
alloys. WAT (1) 

Rare Metals—1931 edition. Fansteel Products Co., N. Chi- 
cago, Illinois. 70 pages. 

This interesting 70 page brochure differs from the 1929 
edition in several points. Commercial Ta is now 99.9% pure 
instead of 99.8%, and costs 1/7 as much as Au instead of \. 
The temperature up to which Ta is not affected by O is re- 
vised downward to 400° C. Ta weights for laboratory bal- 
ances are now available from supply houses. New products 
described are TaW metal, an alloy of Ta and W, tantalum 
carbide (Ramet) tools, wire drawing dies, and lapping 
powder, and metallic Cs and Rb. Smaller sizes of W, Mo 
and Ta wires are now available and the tables of wire data 
have been correspondingly augmented. It is stated that 
powdered Mo is being used in bronze to add resistance to 
abrasion and impact. The statement that a trace of Mo in 
iron retards the tendency to rust is also made and may be 
questioned, since the corrosion-resistant properties claimed 
for the product in question are supposed to be conferredi by 
Cu; the Mo is added for other purposes, Straight Mo iron is 
not ordinarily reputed to be improved as to corrosion, On 
the whole, however, the information in the pamphlet ap- 
pears essentially reliable, and it shows interesting advances 
in the production and use of rare metals. HwWG (1) 

Hydrogenized Iron. P. P. Crorri. Physical Review, Vol. 38, Jan. 
1932, pages 363-367. 

The paper is one of those presented in the Symposium on 
Magnetization of the American Physical Society, Sept. 1931. 
Single crystals of iron grown by a new method with high 
temperature heat treatments in hydrogen were found to 
have better magnetic characteristics than single crystals 
gzrown at lower temperatures in hydrogen or in vacuum. 
Experiments show that the improved characteristics were 
not due to the large grain size but rather to the high tem- 
perature hydrogen treatment. It is now possible to produce 
iron having very high initial and maximum permeability 
regardless of grain size and orientation. WAT (1) 


Beryllium and Aeronautical Construction, (Le glucinium et 
la construction aeronautique.) Leon Guittet & Marcet Baiay 
Revue de Metallurgie, Vol. 28, Oct. 1931, pages 525-528. 

Pure Be cannot be used for mechanical purposes because 
it is too brittle. It does not alloy easily with Mg, though 
claims were mage that the Mg-Be alloys possess the strength 
of steel. It alléys easily with aluminum but the product is 
not superior to Al-Si alloys without heat treatment and, even 
in the heat treated condition, it is not superior to Al-Mg 
alloys. Quenching and aging of Cu-Be alloys, at 820° and 
350° C. increases its Brinell hardness from 110 to 425, greatly 
diminishing the electrical resistance. Be acts in the same 
manner in Cu-Sn, Cu-Zn and Cu-Al alloys at least in those 
having a high Cu content. Brinell hardness of 350-400 is 
produced here by aging at 250°-350° C. Fe-Be alloys con- 
taining more than 2% Be are hardened by drawing at 520° C. 
after 1100° C. quench. The alloys are so coarsely crystalline 
that their practical usefulness is doubtful. Ni-Fe alloys to 
which Be is added are free from grain coarseness and, after 
quenching from 1100° C. followed by aging at 450° C., give 
a hardness of about 600 Brinell, though their C content may 
be very low. 1% of Be added to stainless Ni-Cr alloys hard- 
ens them in the same way after quenching at 950° C. and 
aging at 500° C. No data is given regarding the corrosion- 
resisting properties of these alloys after treatment. JDG (1) 
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Examination of Beryllium (Untersuchungen tiber Beryl. 
lium). MeInz Borcuers. Metaliwirtschayt, Vol. 10, Nov. 13, 1931, 
pages 863-866. 

7 references. Be does not form a compound with H. It 
is not attected by dry or moist air or water. be powder burns 
in air when ignited with a Mg ribbon, but a larger piece 
oxidizes on the surface when heated in O which retards 
further oxidation. Heated in air, it is covered with white 
oxide and nitride 300° C. below the melting point. At higher 
temperatures it has great affinity for even traces of O. Be 
does not combine with A, and is a suitable atmosphere for 
melting Be. Be readily forms a carbide, which reacts with 
SiOg at about 1400° C. and with AlzOg when molten, forming 
BeO. BeO is not soluble in Be. 99.7% pure Be has a melting 
point of 1285° C. The impurities consisted of 0.28% Fe and 
0.02% Al. Small quantities of C depress the melting point. At 
about 1500° C. and 5 mm. pressure, Be volatilizes at a fairly 
rapid rate. As the oxide and nitride volatilize at about the 
same temperatures complete purification of Be by distilla- 
tion is not possible. Brinell hardness of electrolytic Be 289- 
300, remelted Be 145-150 and refined Be 140. Electrolytic Be 
is very brittle. Electrolytic Be contains, as impurities, main- 
iy ke, also Al, Si, Mg; C and gases. C can be removed by 
holding the metal for some time at 100° C. above its melt- 
ing point, the carbides sinking to the bottom. Gases can be 
removed by melting in vacuum and Fe by distillation. Cruci- 
bles for melting consisted of MgO coated with BeO. CEM (1) 


Photoelectric and Thermionic Emission from Cobalt. Acyin 
B. CarpDWELL. Physical Review, Vol. 38, Dec. 1931, pages 2033-2040. 

The total photoelectric emission from a strip of Co foil 
excited by the undispersed radiation from a quartz arc was 
studied during an extended outgassing process and after 
Sstabie conditions had been reached. ‘The sensitivity rose 
quickly in the initial period, then decreased to a stable 
value. A change in the long-wave limit consistent with the 
change in the sensitivity was observed. Curves were plotted 
showing the variation of the full are sensitivity with tem- 
perature. At a temperature near 850° C. abrupt changes in 
these curves were observed. X-ray analyses seemed to in- 
dicate that this resulted from a structural change. The long- 
wave limit for Co which had been cooled suddenly from 
above 850° C. and which was known by X-ray analysis to 
have a face-centered cubic structure was between 2967 A.U. 
and 3022 A.U. (4.25 + 0.08 volts). A sample which was cooled 
slowly from above 850° C. and which was known from X-ray 
analysis to have a hexagonal close pack structure had a 
long-wave limit between 2757 A.U. and 2967 A.U. (4.12 + 0.04 
volts). A plot of the thermionic current as a function of 
temperature indicates that there is an abrupt change in the 


Richardson (A) or (b) and perhaps both at a temperature 
near 850° C. WAT (1) 

The Surface Tension of Liquid Metals. Part IV. The Sur- 
face Tension of Mereury. L. L. BircumsHaw. London, Edinburgh 


& Dublin Philosophical Magazine & Journal of Science, Series 7, Vol. 
12, Aug. 1931, pages 596-602. 

The surface tension of Hg has been determined by the 
method of maximum bubble pressure from 20° C. down to 
— 37° C. The surface tension seems to pass through a maxi- 
mum at approximately — 33° C. H L) 


Investigations on the Electric Conductivity of Thin Metal- 
lic Layers. (Untersuchungen tiber die elektrische Leitfihig- 
keit diinner Metallschichten.) G. BraunsrurtH. Annalen der 
Physik, Series 5, Vol. 9, 1931, No. 4, pages 385-418. 

The specific resistance and the temperature coefficient of 


the electrical conductivity show irregularities for thin 
metal layers for which reasons the present investigation 
was made. The preparation of the thin layers and the 
methods of testing are described and a theory on the in- 


fluence of the thickness of the layer is developed on the 
basis of the test results; a formula expressing this i e- 
veloped. For the rare metals Pt, Sr, Rh, the absolute thick- 
ness of the anomalous Jayer lies between 2x 10-8 and1ix 10-7 
cm; for thinner !ayers, peculiar discontinuity points in the 
curves occur, due probably to a loosening of the structure. 
The temperature coefficient decreases with increasing spe- 
cific resistance. Ha (1) 


Theory of the Magnetization Curve of Ferro-magnetic ‘in- 
gle Crystals. (Zur Theorie der Magnetisierungskurve ferro- 
magnetischer Einkristalle.) F. Brocn. Physikalische Zeitschrift, 
Vol. 32, Apr. 1, 1931, page 290. 

Briefly refers to a paper at the Deutsche Physikalische 
Gesellschaft, Dresden, 1931, and deals largely with the meas- 
urements of Kaya on ferro-magnetic single crystals. (1) 


The Photoelectric Properties of Tantalum. A.vin B. CAro- 
wELL, Physical Review, Vol. 38, Dec. 1931, pages 2041-2048. 

Ta was carefully outgassed and its photoelectric proper- 
ties studied after stable conditions were reached. Heating 
1000 hrs. at temperatures up to 2200° K. produced an ap- 
parent stable condition of the surface. Curves, showing the 
variation of the photoelectric current as a function of the 
temperature, are plotted for different wave-lengths. For 
wave-lengths near the threshold, there is a great increase 
in the photoemission with increasing temperature, With de- 
creasing wave-lengths, this variation becomes very much 
smaller. Extrapolated values from the F (,\) curves show the 
long-wave limit to be at 20° C., 2750 A.U.; and at 700° C., 2825 
A.U. Further heat treatment at temperatures up to 2500° K. 
produced a final stable condition. Here again are plotted 
curves showing the variation of the photoelectric current 4s 
a function of the temperature for different wave-lengths. In 
this case, the great increase in the photoelectric sensitivity 
with temperature for wave-lengths near the threshold be- 
comes smaller as the wave-lengths used decrease, finally 
reaching negative values for wave-lengths more than 300 
A.U. shorter than the threshold value. Extrapolated values 
from F ()\) curves at 293° K. and 973° K. show the long- 
wave limit at the respective temperatures to be 3050 A.U. 
and 3160 A.U. From curves plotted according to Fowlers 
theory, the true threshold wave-lengths were found to be 
as follows: (1) for Ta in first apparent stable condition 
(average) = 2742 A.U. (4.50 volts). For Ta in final stable 
condition (average) — 2974 A.U. (4.15 volts). WAT (1) 
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PROPERTIES OF FERROUS ALLOYS (3) 


The Physical Properties of Manganese Sulphide with Re- 
jJation to its Effects in Steel. Epwarp C. Krexet. Colorado School 
of Mines Quarterly, Vol. 25, Oct. 1931, 30 pages. 

The publication is a thesis.and is a tribute to the mem- 
ory of the author, who died suddenly Aug. 10, 1926. The 
melting point of manganese sulphide is very high, at least 
well above 1600° C. Manganese reacts with iron sulphide to 
form manganese sulphide and iron. The reversibility of this 
reaction has not been verified. Manganese sulphide and iron 
form a eutectic mixture. It is probably this eutectic which 
is the substance commonly mistaken for manganese sul- 
phide in steel. The compound FegMneSs5 as formulated by 
Rohl very possibly exists, but it is unlikely that this is the 
substance which occurs in steel. The preparation of man- 
ganese sulphide is described and the conclusions are illus- 
trated with a number of micrographs. WAT (3) 


Fe-Mn-Ni-C, a New Manganese Steel. Joun Howe Hatr 
(Taylor-Wharton Iron & Steel Co.). Metal Progress, Vol. 20, 
Nov. 1931, pages 69-72. 

A modification of Hadfield’s manganese steel with 34%% Ni 
and approximately eutectoid C content is described and its 
properties discussed. The ease of working and the weld- 
ability of this new alloy are stressed. WLC (3) 


Several Grades and Uses of Bessemer Steel. Correspondence 
from B. Grinpay, Youngstown, Ohio. Metal Progress, Vol. 21, 
Jan. 1932, pages 70-71. 

The writer directs attention to some neglected possibilities 
of Bessemer steel which has greater ductility, better ma- 
chining qualities and wider range of analysis than is gen- 
erally realized. WLC (3) 


The Hadfield Manganese Steel; Its Structure and Proper- 
ties (Der Hadfield-Manganstahl; sein Gefiige und seine 
Eigenschaften). G. Guzzoni. Giesserei mit Giesserei-Zeitung, Vol. 
18, Nov. 6, 1931, page 868. 

The structural conditions of this steel are examined. With 
very rapid cooling, a complete austenitic structure is pos- 
sible. When annealed, the austenite is converted directly 


into troostite. At the same time, hardness and brittleness 


increase and magnetism is restored. The important factors 
for the formation of the structure were determined. The 
austenitic structure is closely related to the best properties 
of the Hadfield Mn steel. Its principal quality is the high 
resistance to wear. The Brinell hardness is 500. Ha (3) 


the Strength of Cast Iron in Relation to Thickness. P. A. 
H r. Foundry Trade Journal, Vol. 45, Oct. 15, 1931, page 243. 
<tended abstract of article which appeared in Die Giesserei 
( |, Vol. 18, pp. 237-241). It is accompanied by 3 diagrams. 
> Metals & Alloys, Vol. 3, Jan. 1932, page MA 3. OWE (3) 
ustenitic Cast Iron. J. E. Hurst. Foundry Trade Journal, Vol. 

4 ct. 15, 1931, pages 237-239. 
author describes the properties of a 15% Ni-7% Cu 
a nitic iron cast by the centrifugal process and contain- 
ir varying quantities of Cr. Increasing quantities of Cr 
ened the material, the ultimate strength and modulus 
of isticity being increased. The stress at which substan- 
ti permanent set is taken up is raised, but the magnitude 
of he permanent set is lowered. The effect of initial stress 
3s to increase the stiffness, raise the limit of proportion- 
a , and decrease the liability to subsequent permanent 


se nd deflection. The strength properties are satisfactory 
in .lloys containing up to 4.21% Cr. The iron becomes un- 
machinable at 7% Cr. Heat treatment has very little effect 
on the Brinell hardness of these alloys but the strength 
properties are generally improved, the improvement in- 
Cl ng as the Cr content of the iron increases. Quenching 
de itely increases the ductility of the high-chromium ma- 
te is. The coefficient of expansion of an alloy containing 
15 o Ni, 6.95% Cu, 2.75% Cr, over a temperature range of 
6! +, was found to be 1.89x106. The alloys possess good 
corrosion- and heat-resisting properties. The article is ac- 
co anied by 3 tables and 7 figures. OWE (3) 

Iron-Tungsten-Carbon System. Correspondence from K. 
Honpa, Seneas, Japan. Metal Progress, Vol. 20, Dec. 1931, pages 
fo, 5» are 


» writer reports on a study by Shuzo Takeda on Fe- 
system. Equilibrium diagram is reproduced on page 75. 

WLC (3) 
_ The Manufacture and Testing of Forging Quality Steel. 
Norman L. Deusre. Iron & Steel of Canada, Vol. 14, Dec. 1931, 
pages 179-181, 190. 

Article, accompanied by 6 macrographs, reprinted from the 
Sept. 1931 issue of Heat Treating & Forging. See Metals & Alloys, 
Vol. 3, Jan. 1932, page MA 3. OWE (3) 

Tests Indicate Thick Steel Plates Meet Specification. F. O. 
gh Engineering News Record, Vol. 107, Oct. 29, 1931, pages 

Results from about 2 doz. coupons from 2 1/16 in. plate 
rolled from a single ingot show uniform yield point and 
ultimate strength varying from 53,800 lbs./in.2 at the bot- 
tom to 60,800 lbs./in.2 at the top of the plate. The variation 
is due to a segregation of non-ferrous elements in the top 
part of the ingot. This segregation is accompanied by a 
Variation in physical properties: from the bottom to the 
top of the plate, with increasing percentages of C, Mn, P 
and §S; there is, likewise, an increase in the yield point and 
the tensile strength and a decrease in ductility. These rela- 
tions are shown in tables. Ha (3) 


The Valuation of Cast-Iron According to Brinell Hardness. 
= Bewertung des Gusseisens nach der Brinellhirte.) 
HR. Gries. Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 27, 1931, 
pages 894-898. 

A further discussion of the relation of rating of cast-iron 
according to hardness to wall thickness again leads to the 
conclusion that the Brinell hardness permits only a limited 
 aaaure for strength and the resistance to wear of cast 
ron; it is of a certain value only in the case of a pearlitic 
structure with a very fine distribution of graphite. But it is 
ery difficult to produce such structure. The founder gen- 
pope 2 knows by experience what kind of a cast iron he has 
© supply for the dimensions of the piece in question. Ha (3) 
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Stainless Iron and Steel. J. H. C. Monyrenny. Second Edition. 
John Wiley & Sons, Inc., New York, 1931, Cloth, 6 x 9% 
inches, 575 pages. Price $7.00. 

The first edition of this book, published 5 years ago, was 
exhausted in 2 years. Not only the increased size of the book 
but also the greater clarity with which the reasons for the 
behavior of the steels are discussed, bear witness to the 
recent rate of progress in the knowledge of the chromium 
and chromium-nickel steels. 

The treatment is very complete. In discussion of heat 
treatment, corrosion, and high temperature properties, for 
example, the reader’s memory is refreshed on the general 
theory before the specific case of stainless steel is dealt 
with. The work of metallurgists in many countries is culled 
and all available information is brought in to supplement 
the author’s own wide experience ,in this field. The result 
is an extremely useful monograph. It will be the first book 
to look in for information on these alloys and its existence 
will save time that would otherwise have to be spent in 
going through the very extensive literature of the subject. 

The advantages of these steels are of course prominently 
set forth, but the disadvantages and difficulties are equally 
frankly given. It is written in the scientific vein. 

The information is confined to wrought steels, data on 
cast steels being rather conspicuously absent, which seems 
odd in so comprehensive a monograph. 

The structure and mechanical properties of the plain 
chromium steels are dealt with first, then the effect of nickel 
and that of other alloying elements in both the plain Cr 
and the Cr Ni types. The effect of variations in composition 
and heat-treatment, corrosion resistance, high temperature 
resistance, and manufacture and working are discussed 
from the point of view of the whole group of steels. 

Some of Monypenny’s specific comments are particularly 
interesting. He points out that acid “corrosion tests’’ for 
material to be subjected to other corrosive media or to at- 
mospheric exposure are very likely to lead to erroneous 
conclusions. The claim that 0.07% C is a limiting value 
below which intergranular brittleness is avoided in the 18-8 
type, is denied, and 0.03% given as a more probable value. 
The addition of W, Ti, or V, may retard, but does not elim- 
inate carbide precipitation. Mention is made of the addition 
of Si plus a heat-treatment designed to precipitate the car- 
bide deliberately, which may be effective. 

The utility of short-time high-temperature tensile tests, 
as a preliminary to creep testing, is emphasized. Monypenny 
is not enthusiastic about Hatfield’s “time-yield” test, point- 
ing out that the rate of creep does not become constant in 
the time allowed in the Hatfield test, and that the indica- 
tion of the time-yield data in respect to 18-8 are at vari- 
ance with reliable creep data. The discrepancies in creep 
data themselves obtained by various investigators are 
greatly smoothed out if the data for alloy steels are re- 
ferred to each investigator’s own data for mild steel, and 
since engineers are acquainted with the service behavior of 
mild steel at high temperatures, they can appraise the real 
possibilities of the alloy steels in service quite accurately 
by comparison, 

In discussion of properties after long exposure to elevated 
temperatures, it is stated that some Ni Cr Mo steels that 
appear free from temper-brittleness on short-time tests, 
show it after several months at 400°-450° C. 

Although the thermal conductivity of the stainless steels 
is low, in most cases where heat-transmission is involved 
other thermal resistances than that of the metal parts them- 
selves are the controlling factors, so that low conductivity 
is seldom a real drawback. 

Even the metallurgists not especially interested in stain- 
less steels, will find the book of much value from the gen- 
eral metallurgical viewpoint. Those who are interested will 
find it indispensable. H. W. Gillett (3)-B- 


Steel and its Heat Treatment for Parts that must Resist 
Wear. H. W. McQuvaip. Heat Treating & Forging, Vol. 16, Sept. 
1930, pages 1159-1162, 1164. 

Discussion of the relative status and economy of the dif- 
ferent steels and treatments which can be used where a 
hard surface is required; some classifications according to 
their relative costs. The grain size has an important bear- 
ing on the machining properties and distortion in heat 
treatment. This should be taken into account when specifi- 
cations are made for a certain purpose. Ha (3) 


High Carbon, High Chromium Stainless. H. T. Morton & 
I. A. Rumer. (Hoover Steel Ball Co.) Metal Progress, Vol. 21, 
Feb. 1932, pages 49-52. 

The authors present a study of 1.0% C and 17.0% Cr stain- 
less steel for valve parts used in oil lines. Forging must be 
done in the range 1850-2200° F., followed by normalizing 
from i600° F. Shearing, if any, must be done hot, 1900-2100° 
F. This steel absorbs heat slowly and care must be exercised 
in all heating operations to be certain of complete anda 
uniform heating of the material. Slow solution of the Cr 
carbides makes a temperature of 400° F. above the critical 
necessary in the hardening of the alloy. Full hardness of 
59-63 C Rockwell is obtained by quenching from 1900-1925° 
F. After tempering up to 800° F. cooling may be slow or 
rapid above 1100° F. it should be followed by quenching 
Range 825°-1075° F. should be avoided for drawing, as a 
brittle condition results. Charts of properties and micro- 
graphs illustrate the paper. WLC (3) 


Further Data Required on Tough-Hardness of Steel. E. F. 
Laxe. Steel, Vol. 88, Mar. 26, 1931, pages 42-44. 

The usual physical tests do not give a correct view on the 
tough-hardness of a steel; impact tests seem to be the best 
to judge toughness. Steels for moving parts show usually 
best results when hardened correctly and drawn at temper- 
atures between 700° and 800° F. Cr-Ni alloys show the 
necessary properties to the best degree. Ha (3) 


The Development of Alloy Steels. C. E. MacQutcc. Mining & 
Metallurgy, Vol. 11, Dec. 1930, pages 578-580; Heat Treating & 
Forging, Vol. 17, Feb. 1931, pages 151-152, 154. 

A brief outline of the views of the present and the past 
concerning the composition and use of alloy steels. Ha (3) 


METALS & ALLOYS 
July, 1932—-Page MA 197 








The Manufacture of High-Grade Castings in the Brackels- 
berg Rotary Furnace. Peter M. MacNarir. Foundry Trade Journal, 
Vol. 45, Dec. 17, 1931, pages 377-381. 


A description of the methods adopted for obtaining low C 
iron by means of the Brackelsberg rotary furnace, together 
with a description of the mechanical properties obtained. 
The article is accompanied by 3 tables, one of which gives 
particulars of the relative melting costs of iron produced 
in the cupola and in the Brackelsberg furnace. The follow- 
ing advantages for the Brackelsberg furnace are sum- 
marized: (1) Low C content, giving fine graphite distribu- 
tion with good tensile and shock properties with ease of 
machinability; (2) freedom from nuclei, giving fine graphite 
.distribution and a small grain size, thus giving superior 
mechanical properties; (3) control of Si, 8S, P and Mn, giv- 
ing any type of desired metal; (4) sound castings, giving 
superior mechanical properties and reducing wasters; (5) 
homogeneous metal, giving same composition throughout 
castings; (6) ease of adjusting composition of metal, if re- 
quired, before casting; (7) hot metal, giving sufficient fluid- 
ity to cast very thin sections; (8) suited for manufacture of 
alloy cast irons, giving homogeneous metal with minimum 
oxidation losses of expensive alloying elements; (9) low C, 
fluid metal, suitable for malleablizing by the whiteheart 
or blackheart process. OWE (3) 


The Upper and Lower Yield Points of Structural Steel (Om 
jvre och undre striickgriins hos byggnadsjirn). Axe. Lunp- 
GREN with additions by Arvip Jonansson & G. Matmuerc. J ernkontorets 
Annaler, Vol. 114, Oct. 1931, pages 493-544. 


When the stress is continually increased up to a certain 
point (the upper yield point), within the yield range of the 
load-extension diagram, it generally falls down to a certain 
lower value. The lowest stress obtained within the yield 
range is called the lower yield point. A Swedish Government 
Committee recently proposed the insertion of specifications 
concerning the yield point for structural steel, and the ex- 
periments were undertaken to determine the influence of 
test piece dimensions and traction velocities in order to 
arrive at a rational basis for the proposed specifications. 
No marked relation was found between the dimensions and 


the load extension diagram, but plate materials gave very 
little difference between the upper and lower limits, and 
the round test pieces gave irregular results. The relation 
between the breaking limit B and the upper yield limit So 

So u 
and lower limit Su varies from — = 61% — 72% and — 

B B 
= 51% — 61%. For a steel containing 0.10% C the break- 


ing strength of 22 kge./mm.2 is recommended and for a steel 
of 0.25% C 26 kge./mm.?2; a tolerance of 5% is allowed. Trac- 
tion velocities corresponding to an increase of stress of less 
than 30 kg./mm.2 gave consistent results. The best strength 
is obtained when the steel is finished at 400°-500° C. 

HCD (3) 


The Influence of Pickling and Zinc Coating on the Tensile 
Properties of Drawn Steel Wire (Der Einfluss des Beizens 
und Verzinkens auf die Festigkeitseigenschaften von gezo- 
genem Stahidraht). H. van ve Loo, W. Pincer & E. H. Scuvutz. 
Stahl und Eisen, Vol. 51, Dec. 24, 1931, pages 1585-1590; Mitteil- 
ungen Forschungs-Institut der Vereinigten Stahlwerke, Vol. 2, 1931, 
Report 7, pages 113-148. 


9 wire ropes of the same C content and the same diameter 
were drawn with different force and subjected to pickling 
tests, tempering tests and galvanizing tests in order to de- 
termine the effect of these treatments on the properties of 
the finished galvanized wire. The results can be sum- 
marized briefly. (1) Pickling tests. HCl produces, in all con- 
centrations, considerably less brittleness than H2SO4; with 
HCl, only a decrease in the number of bendings and twist- 
ings is noted, while the HeSO,, tensile strength, elonga- 
tion, bending and twisting are reduced; the latter 2, very 
greatly. The content of C seems to enhance the decrease of 
bendings, but to impede that of the torsions. Pickling brit- 
tleness can be completely eliminated with HCl. After pickling 
with HeSO,, weakly drawn wires recover least. Pickling brit- 
tleness can be removed by annealing but the temperatures 
required have a great influence also on non-pickled wires. 
Short annealing at between 400° and 500° C. in lead removes 
the brittleness entirely after pickling with HCl but not 
with HeSO,g. (2) Tempering tests in lead and galvanizing. 
Tempering reduced the strength and increased the elonga- 
tion in all wires; this increases with annealing temperature 
and annealing time. Bending and twisting numbers are de- 
creased by tempering. A change of temperature and dura- 
tion does not exert any influence on the bending number. 
All properties deteriorate with increasing C content and 
increasing degree of stretching with the exception of twist- 
ing, where the influences could not be clearly defined. Gal- 
vanizing exerts, with Fegard to tensile strength, elongation 
and springiness, the same influence as tempering. Bending 
and twisting deteriorate more than by tempering. The de- 
crease is smaller, the more the wire is stretched. The num- 
ber of bendings is practically independent of temperature, 
time and C content. The twisting number decreases with 
increasing temperature and duration and the less, the 
higher the C content. Examinations of the structure of the 
layer of zine did not reveal any influence on the properties 
of the wire; but with higher temperature a uniform FeZn;7 
layer could be detected. The practical conclusion is that wire 
for galvanizing should be pickled in hydrochloric acid. The 
slight brittleness occurring hereby is eliminated again com- 
pletely by the heating in the galvanizing process. If pickling 
is done with sulphuric acid, only strongly drawn wires 
should be used because they, too, lose the brittleness. In 
order to obtain satisfactory bending and twisting values, 
it is advisable to draw down as much as possible a wire 
which is to be galvanized: a high C content is favorable 
The familiar experience of galvanizing as quickly as pos- 
sible and at low temperature is again confirmed by the tests. 
All individual tests and test results are thoroughly dis- 
cussed. 44 references. Ha+GN (3) 
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Symposium on Malleable Iron Castings. C. L. Warwick. Pro. 
ceedings American Society for Testing Materials. Vol. 31, Pt. 2, 1931, 
pages 317-387. 

Summary prepared by a special committee of the Ameri- 
can Foundrymen’s Association and the American Society for 
Testing Materials. Includes discussion. Uses, manufacture 
and properties of malleable are discussed. Supplementary 
data shows variations in properties and effect of various 
factors on strength. Higher strength malleable and cupola 
malleable are briefly described. Factors in design of patterns 
for malleable castings are discussed and a résumé of cur- 
rent specifications for malleable is given. The whole sym- 
posium has been summarized by Schwartz in Metals & Alloys 
Vol. 2, Sept. 1931, pages 143-149. In discussion Kelly objecte 
to the statement of the committee that embrittlement of 
malleable in galvanizing could be prevented control of 
chemical composition. Wolf and Meisse said this could be 
done only by holding P below 0.15% and Si below 0.80%, 
which is not the case in normal malleable. They also sug- 
gested that the average physical properties tabulated by 
the committee were higher than those of the average malle- 
able if all producers were considered. HWG (3) 

Hardness and Wear-Resistance of Piston-Rings and Cylin- 
ders (Hirte und Verschleissfestigkeit von Kolbenringen und 
Zylinder). H. Lemxen. Deutsche Motorzeitschrift, Vol. 8, June 1931, 
pages 366-368. 

The author states that hardness alone does not represent 
the significant criterion for the wear resistance of piston 
rings and draws attention to American experience, Among 
various factors, the significance of the micro-structure is 
stressed. Includes 4 micro-photographs. EF (3) 

Comparative Investigations on Lancashire Iren and Low 
Carbon Steel (Jimfitrande undersjkningar mellam lanca- 
shirejirn och kolfattigt stal). Torxe. BercLunp & ARvip Jouans- 
son. Jernkontorets Annaler, Vol. 115, Sept. 1931, pages 409-484, 

Mechanical, magnetic and electrical resistance tests were 
made on several low C steels, such as Swedish Lancashire, 
Lancashire with pig Fe charge, soft steel made in the elec- 
tric furnace, Flodin Fe, and English and American Armco 
Fe. Tensile and impact tests were made on hot rolled mate- 
rial and bending tests and Erichsen deep drawing tests on 
sheets subjected to varying degrees of cold-rolling. The 
magnetic properties of both cold and hot-rolled materials 
were studied, while the electrical resistance was measured 
on cold drawn wire. No decided differences were noted, 
though the Lancashire iron seemed more uniform than those 
of extra low C content. The anti-magnetic properties are 
decidedly better; the coercive force shows very small in- 
crease on aging. The value of this property is about twice 
as great for Armco Fe after aging as for Lancashire Fe. Fe 
prepared in the C arc shows very erratic properties, possibly 
because the impurities are not very readily controlled, ‘he 
Flodin Fe shows a low stretching limit compared to the 
breaking limit, which is quite similar to the Armco Fe. 1l 
tables and 75 figures contain the extensive numerical and 
photographic data. ; HCD (3) 

The Wear of Cast Iron. Bulletin of the British Cast Iron Re- 
search Association, Vol. 3, July 1931, pages 10-13. 

A résumé of the present situation regarding the wea: of 
cast iron. The question continues to occupy the attenti of 
metallurgists and engineers, particularly in the automo»ile 
industry, where the higher speeds and greater mileage ow 
prevailing demand that the wear of cylinders and pis ons 
be at a minimum. In addition, modern production met ods 
demand castings that can be easily machined on mass »pro- 
duction lines. The Association has set up a simple \ car 
testing machine for carrying out tests under sliding fric:‘ion 
and a number of types of iron have been investigated. ‘he 
difficulty with the wear test, however, is that it is almost 
impossible to reproduce service conditions in the labora ory 
test if the results are to be obtained in a reasonably siort 
time. The question of lubrication and local conditions niust 
also play an important part in wear, and many instanc of 
unusually rapid wear are found on investigation to be duc to 
conditions other than the composition and structure of ihe 
metal in question. A very popular test for the wear of cast iron 
is one in which the specimen to be tested is pressed at con- 
stant load against a rotating drum made of a standard s‘cel 
or cast iron. The test may be either lubricated of not and 
is measured by the loss of weight or depth of wear in 4a 
given time or number of revolutions, irrespective of the 
wear of the steel drum. Tests indicate that a pearlitic con- 
dition is most favorable for wear resistance. Additions of 
Ni and Cr produce more uniform wear at a lower rate than 
unalloyed castings. Many opinions have been put forward 
regarding the influence of P on wear. It has been held that 
the network formation of the phosphide eutectic in good 
engineering irons result in a bearing metal type of wearing 
surface in which the hard phosphide network stands out in 
relief and the softer matrix wears away and with the par- 
ticles of graphite forms a lubricant. No definite relation can 
be obtained between wear and Brinell hardness beyond the 

tendency for harder (pearlitic) irons to give better wearing 
properties than softer (ferritic) irons. The wear of the softer 
irons when tested against the same material has been found 
to be about 8% higher than the harder irons, indicating 
some connection between hardness and wear. Best resistance 
to wear seems to be obtained when both moving parts are 
made of the same material. It would appear that a useful 
line of research would be the testing of cast iron against 
a similar cast iron under conditions which enabled the wear 
of both specimens to be measured. The surface conditions 
of the specimens before testing could be varied by pro- 
cesses of machining, grinding, lapping, etc., and the results 
may throw some light on the nature and mechanism of 
formation of the “glazed” surface which is a feature of cast 
iron wearing parts. WAT (3) 

High-Silicon Pig Iron for the Production of Malleable Iron 
(Hochsiliziumhaltiges Roheisen zur Herstellung von schmied- 
barem Guss). A. L. Borcrenotp & C. Josern. Die Giesseret mit Gies 
serei-Zeitung, Vol. 18, Nov. 6, 1931, page 868. 

The irregularities in the physical properties of malleable 
iron are investigated. The influence of Sn, V, Cr, Ti, P, O and 
N are examined, but no positive results were obtaines. (3) 
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Ferromagnetism and Electric Properties. Il. Explanation 
of the Increase of Magnetic Resistance of Ferro-magnetic 
Conductors of Electrons. (Ferromagnetismus und elektrische 
Eigenschaften II, Die Deutung der magnetischen Wider- 
standerhéhung ferromagnetischer Elektronenleiter.) WALTER 
br 3 Annalen der. Physik, Series 5, Vol. 8, 1931, No. 6, pages 
649- . 

The increase of the longitudinal magnetic resistance of 
ferro-magnetic bodies at constant temperature, at different 
temperatures and after previous magnetization can be ac- 
curately represented by a formula containing the square of 
the magnetization; the increase starts only above a critical 
magnetization which is the component of the magnetization 
in the direction of the magnetic field. Ha (3) 

Note on Melting of Electric Furnace Cast Iron for Rolling 
Mill Rolls (Note sulla fusione di cilindri di ghisa per lami- 
natoi al forno elettrico). L. Detcrosso. La Metallurgia Italiana, 
Vol. 23, Dec. 1931, pages 1127-1134. 

A 15-ton Heroult furnace using Soderberg electrodes melts 
i2 tons of pearlitic high test iron in 3-4 hrs., at 700 k.w.ah/ 
metric ton. The metal is cast at 1250°-1280° C. Loss of Mn 
and Si is only 10% against 30 to 50% in a reverberatory fur- 
nace. The graphite flakes are smaller and more uniformly 
distributed in the electric furnace iron. Analyses of a dozen 
heats from the electric and a dozen from the reverberatory 
are given. The range was total carbon—electric 2.21-2.52%, 
reverberatory 2.25-2.60%; combined carbon 0.65-0.75%, 0.63- 
0.75%; Mn, 0.55-1.01%, 0.70-1.21%; Si, 0.96-1.25%, 0.85-1.30%; 
P, 0.32-0.42%, 0.30-0.40%; 8S, 0.02% or less, 0.05-0.08%. The 
chief difference in composition is the lower S content of the 
electric iron, Test specimens taken from the gates of the 
roll castings ran 27,000 to 34,000 lbs./in.2 tensile for electric 
and 23,000 to 29,000 for reverberatory iron. Transverse test 
on 30 mm, diameter 650 mm. bars tested on 600 mm. centers 
gave 35 to 44 kg./mm.2, 6 to 9 mm. deflection for electric, 
and 28 to 36 with 3 to 5 deflection for reverberatory. Brinell 
hardness on the rolls fell off less in the interior of the roll 
in the electric iron. In service, the electric furnace rolls 
were used on an average tonnage of 192/mo., the reverbera- 
tory on 178, the wear/mo. was 5 to 8 mm. reduction in 
diameter on the electric and 7-10 on the reverberatory, the 
electric averaging 11 mos. service against 9 for the rever- 
beratory. Includes 7 figures. HwWG (3) 

Characteristics of Alloy Steels. I and If. Gro. M. Enos. Mod- 
ern chars + iit Vol. 4, Dec. 1931, pages 9-14; Jan. 1932, pages 
] : 13, “a . 

‘he characteristics as expressed in equilibrium diagrams 
explained. Properties and uses of alloy steels and the 
ying elements are discussed and the classification by the 
S. A. E. system is explained. A table showing the ranges of 
ipositions of some alloy steels suitable for dies and tools 
is .dded. The effects of alloying elements are explained by 
di.grams illustrating the structures of simple alloy steels 
in the fully annealed condition. The particular high-speed 


st el alloys with Ni, Cr, W, Mo, and the percentages present 
Q discussed and the heat treatment described. Micrographs 
ili (strate the various degrees of hardness. Ha (3) 

ast Iron Today. A. B. Everest (Mond Nickel Co., Ltd.). 
W .ding Journal, Vol. 28, Mar. 1931, pages 80-83; Apr. 1931, 


pe-es 102-109. 
iper before the Institution of Welding Engineers. The 


nature of cast iron is discussed, together with the influence 
of ‘he cooling rate and composition. The limitations result- 
ins from varying sections in a casting are outlined, i.e., dif- 
fer-nee in hardness in thick and thin sections and porosity 
an. openness of grain. Part II. Includes discussion. The de- 
velopment of the use of special irons is discussed, referring 
first to work on the control of the nature of the carbon and 
the control of the rate of cooling. The author treats the use 
of alloys by showing the specific results brought about by 
Ni, Cr, Cu, Al, Mo, P, and 8S. AWM (3) 


‘iechanical Properties of Forged and Cast Steel with High 
Manganese Content. (Mechanische Eigenschaften von gesch- 
miedetem und gegossenem Stahl mit hohem Mangangehalt.) 
P. BARDENHEVER & G. ScuitzKowsxt. Mitteilungen Kaiser Wilhelm 
Institut fiir Bisenforschung, Vol. 18, Report 191, 1931, pages 237- 
245: Stahl und Eisen, Vol. 51, Dec. 17, 1931, page 1575. 

The paper gives the results of the investigation of the 
mechanical properties of steels, containing 0.15-0.4% C and 
0.9-3.0% Mn, which were tested in forged and cast state 
after various heat treatments. The properties were deter- 
mined at temperatures between —20 to +100° C. In accord- 
ance with foreign investigations it was found that Mn con- 
tents up to 2% favorably affect the mechanical properties. 
The high Mn steel is distinguished by a high toughness and 
high tensile strength. The best properties are found in the 
forged as well as the cast steel, which contains 0.15-0.30% C. 
and 1.7 to 1.9% Mn. These steels gave after annealing at 900° 
C. for 5 hrs., air cooling, repeated annealing at 680° to 
710° C. and subsequent slow cooling to room temperature in 
the furnace the best properties, as given in the following 

ie: 


Reduction Notch 


State of Yield Point Tensile Strength Elongation of Toughness 
Material Ibs. /in.2 Ibs. /in.2 % Area % mkg./cm.2 
Forged 49800-64000 85300-99900 25-30 39-69 21-25 
Cast 43300-43500 71900-85300 24-26 49-50 12-18 


When the Mn content surpasses 2%, the properties, in par- 
ticular the toughness, decrease the more the higher the car- 
bon content is, and machining becomes difficult. This effect 
is more pronounced in the cast steel than in the forged steel. 
In the temperature range —20° to +100° C. the properties 
are not essentially affected by the temperature. Yield point 
and tensile strength slowly decrease with increasing tem- 
perature. In the forged steel elongation and reduction of 
a Practically show no change, in the cast steel they 
slowly increase with the temperature. The notch toughness 
of neither one of the 2 steels shows a distinct dependence 
upon the temperature. Most of the properties of structural 
ele with 0.15-0.3% C and 1.7-1.9% Mn are similar to those 
of the structural Ni and Cr-Ni steels, so that in some cases 
me may be used instead of these steels. As cast steel this 
mortal can, after a suitable heat treatment, be used for 

e formerly used Ni-Cr alloyed steels. 13 references. GN (3) 


CORROSION, EROSION, OXIDATION, PASSIVITY & PROTECTION 
OF METALS & ALLOYS (4) 


Under-water Corrosion of Copper-Bearing Steels (Ueber 
die Unterwasserkorrosion des gekupferten Stahis). H. Casser 
& F. Ténr. Metallwirtschaft, Vol. 10, Dec. 11, 1931, pages 936-937. 

Contains 3 references. Recent literature on the behavior 
of copper-bearing steel when completely immersed in water, 
is discussed; it is somewhat contradictory. The resistance to 
corrosion of copper-bearing steel is analogous to that of 
copper plated steel. As the copper layer is porous in both 
cases it does not provide much resistance to corrosion and 
the addition of copper to steel for under-water use is pur- 
poseless. CEM (4) 

The Formation of Boiler Secale. Engineering, Vol. 131, Jan. 
30, 1931, pages 145-146. 

Editorial commenting on work of Everett P. Partridge 
published as Engineering Research Bulletin No, 15 of the University 
of Michigan, LF'M (4) 

Corrosion Resistance of Aircraft Cables With Different 
ee Aviation Engineering, Vol. 5, Dec. 1931, pages 

The official report of the Deutsche Versuchsanstalt ftir 
Luftfahrt describes a very complete investigation on the 
corrosion resistance of aircraft cables with different end 
connections. 3 types of wire were used: (1) a steel wire 
coated with pure Zn by the hot process, as customarily ap- 
plied for the manufacture of standard aircraft cable; (2) a 
steel wire coated with pure Cd by the Udylite process; (3) a 
stainless V2Z-steel wire furnished by Krupp. 3 types of con- 
nections were used, sleeve fittings, splices and soldered 
splices. The sleeve fitting when finished looked very much 
like the “Tru-Loc-Fitting” of the American Cable Company. 
Splices were made in the usual way with thimbles. The 
soldered splices were also made with thimbles, the 2 ends 
merely being soldered together. This last type of connec- 
tion is used almost exclusively by the German aircraft 
manufacturers. It requires considerable skill and experience 
to manufacture, but is 100% efficient in strength. The splice 
connection without the solder is from 10-30% lower in 
strength than the strength of the cable, 4 months of ex- 
posure to a salt water spray fog attacked the Cd coated 
cables less than the Zn coated ones. The stainless steel 
cables were very resistant to this attack, but do not prove 
satisfactory when attacked by concentrated hydrochloric 
acid as is used for making soldered terminals. Zn coated 
cables with sleeve end connections show 100% cable strength. 
The bare stainless steel wires are too hard for this process 
and should be galvanized at the ends prior to applying the 
fittings. Cd coated wires are too soft to hold the fittings; 
the Cd should be removed before the fitting is put on with 
galvanizing substituted at the points of contact. The cor- 
rosion resistance of the sleeve fitting is very high. In sol- 
dered splices, the hydrochloric acid necessary for the solder- 
ing operation, is very likely to promote corrosion, both in 
the Zn and the Cd coatings. WAT (4) 


Data on the Resistance of Metals Suitable for Dies to the 
Abrasive Action of Plastic Clay. Glass Industry, Vol. 12, June 
1931, page 127. 

The object of the investigation, carried out at the Bureau 
of Standards, is to obtain data on the relative “wear valties” 
of metals when subjected to abrasion by the continuous flow 
of plastic clay, such as occurs in dies for molding stiff mud 
clay columns. The abrasive material is a mixture of 60 parts 
of plastic clay and 40 parts of silica sand, 15% of water is 
added and the mass is tempered to a “stiff mud’’ condition. 
The volume of the plastic clay-sand mixture extruded 
through the orifice of the die specimen is constant for all 
tests and is extruded at a constant volume rate. The ex- 
trusion pressures cannot be governed closely inasmuch as 
they vary over a comparatively wide range for slight 
changes in the moisture content of the sand-clay mixture. 
A small decrease in moisture content causes a large in- 
crease in extrusion pressure. As the extrusion pressure in- 
creases, the wear loss also increases. It was, therefore, 
necessary to determine the relation between abrasion loss 
of the specimen and the extrusion pressure so that the com- 
parative wear values could be determined for the different 
metals and alloys tested. Preliminary tests indicated that 
the abrasion loss and the extrusion pressure were directly 
proportional. Later data, however, indicated that the rela- 
tion is parabolic according to a. ooo 


ww 


y?= 





K2 

in which: 

y — the abrasion loss of the specimen. 

X — the extrusion pressure. 

C—a constant. 

K =the relative “wear value” of the material. 
In the following table are given the relative K values, each 
representing the average of 8 tests. These values are cal- 
culated on a basis of unity for the material showing the 
least resistance to abrasion and represent the relative 
lengths of clay columns that can be extruded from dies of 
these materials which will produce the same amount of 
abrasion loss in each case. 


K 
rr i i . . os sce 6 ens 00 0 60:6600000000668 1.00 
vn « wa sa wie d.6O0 Ge 60:06 0b000000.00 066% 1.72 
i Aoi Ee i. on ow eiwh sos eb sine ebb 00068600 7.09 
ee ns oc 5 eine meds 6 ha eee Eee Ob aae « 7.91 
i  . o S6 clone west 06 oto CaS Ces bed aes oes o 8.25 
i , ond see on ecco nc 0.c.0 en ve wen Cheeses on ¢ 8.41 
es 0 elas a8 ns 6 we we oie 6 6 SEE 008 Om 9.00 
CE 6 od = wae cb 6 oe 0.00.0: 0,6 0.0.04 06% 0.0000 000RR ES 9.36 
High C steel (hardened) ........cseeveccencces cccces . Lee 
er rr CD, ok on con seb setect eevee abe ee 127.90 
Coetsro mee BOGEr (PSEIOE) co cccceceiscoccovecs Vac sabes 148.53 
ee Se ain dos Gebwth ceed bcc o's 600d 0dp eens died 334.35 


4 tests in duplicate were also made on a sample of nitrided 
steel. The comparative wear value K for successive tests 
were 33451, 26.84, 21.24, 14.50, which indicated decreasing 
resistance to abrasion as successive layers of the “case 
hardened” steel were removed. WAT (4) 
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Review of the Behavior of Aluminum Against Materials of 
the Chemical and Foodstuff Industries. (Uebersicht tiber das 
Verhalten des Aluminiums gegentiber Stoffen der chemischen 
und der Nahrungsmittel-Industrie.) Compiled by H. Bonner, 
H. Buscuiincer & H. Roeuric. Aluminium, Hauszeitschrift V. A. W. 
und Erftwerk, Vol. 3, Sept.-Nov. 1931, pages 301-346. 

A very complete compilation of data and experimental re- 
sults of the resistance of Al and light-metal alloys against 
organic and inorganic matters, with numerous illustrations 
of apparatus, tanks, machinery, etc. used in these two in- 
dustries. Ha (4) 


Protection of Pipes against External Corrosion. Gas Age- 
Record, Vol. 66, Dec. 13, 1930, pages 937-939. 

Corrosion of Pipes Sub-Committee Report before the In- 
stitution of Gas Engineers, Nov. 1930, London, England. Ex- 
ternal corrosion may be due to contact corrosion of the soil 
or to stray electric currents and may be prevented by pre- 
venting water coming in contact with the metal or by 
applying a reverse electromotive force so that the metal is 
either neutral or cathodic. This investigation was concerned 
only with the prevention of water reaching the metal. 2 
methods were used to determine the permeability of protec- 
tive coatings to water. One, as used by the Gas Light & 


Coke Co., depends upon a measurement from time to time of 
the effective electrical resistance of the protective coatings 
applied to the pipe and immersed in water or solution. This 
method affords useful information regarding the course of 
the penetration of water, etc., because, with increasing depth 


of penetration, the electrical resistance of the protective 
coating will generally decrease until it reaches a constant 
value indicating penetration to the underlying iron pipe. The 
other method, as used by the South Metropolitan Gas Co., 
depends upon the measurement of the electromotive force 
developed between the metal of the protected pipe and a 
copper plate immersed in water or other solution. An elec- 
tromotive force is developed at once if and when water 
penetrates to the pipe material, It is also possible to dis- 
criminate between penetration through the actual protective 
coating and penetration to the metal through minute pin- 
holes in the protection. In the latter case the electric current 
flowing will, owing to the very large resistance in the circuit 
be very small compared with that flowing when the coating 
itself has been more completely penetrated. The 2 methods 
have given comparable results when testing exceptionally 
good coatings but, for less perfect coatings, the results were 
not always reconcilable. Specimen curves are given. VVK (4) 


The Passivity of Metals. VI. Comparison between the Pene- 
trating Powers of Anions. Sipney Cuarites Britton & ULIcCK 
RicHarpson Evans. Journal Chemical Society, Vol. 133, Pt. 2, 1930, 
pages 1773-1784. 

The penetrating power of different anions has been com- 
pared by the measurement of leakage current at an alumi- 
num anode, with potassium chromate as a film-producing 
solute. The decreasing sequence of penetrating power for 
Al is Cl’, Br’, I’, F’, S04”, NOs’ HPO,4”. At a lead anode, the 
order is NO4”, Cls’, Br’, I’, HPO4”, SO4”. Ha (4) 


Acid-Proof and Heat-Resisting Materials of German Origin 
(Siiure- und wiirmebestindige Werkstoffe deutscher Her- 
kunft). H. Karrers. Korrosion, Beilage zur Chemischen Apparatur, 
Vol. 6, Oct. 25, 1931, pages 45-47. 

Among a number of special steels, a special cast iron 
(thermisilid) has proved to be particularly valuable for use 
as an acid-resisting and heat-resisting material. A compari- 
son shows the following properties: 


Ordinary 
Thermisilid cast iron 
about about 
Melting Point 1220° C. 1150° C. 


Density 6.9 7.2 


Electric conductivity 1.05 1.3-2.0 
Heat conductivity, reduced to cast iron 0.5 1.0 
Bending strength 21.0 40-50 
Sagging 1.0 2.0-2.4 
Brinell hardness 290-350 150-2590 


A table shows the resistance to different acids and other 
attacking solutions. Ha (4) 


High Chromium Steels in the Chemical Industry. F. M. 
Becket (Electro Metallurgical Co.) Journal Society Chemical In- 
dustry, Vol. 51, Jan. 15, 1932, pages 49-52. 

A general review of the industrial uses of Cr and Cr-Ni 
steels. Some recent developments include an alloy of 60% 
Ni, 20% Mo with small amounts of Mn and V for resistance 
to HCl; a cast alloy of 60% Ni, 17% Mo, 14% Cr and 5% W 
for resistance to chlorine and its compounds and also to 
phosphoric acid; and a cast alloy of 85% Ni, 10% Si and 
small amounts of Cu and Al for resistance to hot H2SQOg. 
The author also announces a new alloy of 18% Cr, 6% Mn, 
4% Ni, and 1% Cu. This steel has exceptional deep-drawing 
properties. It is slightly more resistant to a greater variety 
of chemical attack than the Cr-Mn-Cu steels and possesses 
a somewhat higher strength at high temperatures. VVK (4) 


Modern Rustless Steels. A. C. Rowe. Chemical Age, London, 
Vol. 26, Jan. 30, 1932, page 90. 

Four varieties of stainless steels with the base analyses 
identical are: stainless steels containing Cu, steels without 
Cu for tubes, steels with .5 to 1.0% W for parts to be 
welded where the work can not be normalized after welding 
and steels containing 3 to 4% Mo for resistance to H2SOx,. 
Recent developments include a free-cutting stainless steel 
with a composition of .05 to .12% C, .25 to .5% Mn, .56% max. 
Si, 12.5-15.0% Cr, steel sheets veneered with stainless steel 
of a thickness of .015” and heavier (an American develop- 
ment), a Cr-Ni steel wire rope to resist salt water or salt 
air and to operate at temperatures up to 900° C., a Ni-Mo 
iron for resistance to HCl and a 5% Cr steel for purposes 
requiring a fairly stainless steel at a lower price. VVK (4) 


Field Measurement of the Corrosiveness of Soils. American 
Gas Journal, Vol. 134, Apr. 1931, pages 34-35. 

Investigation of the corrosive action of soils on gas pipe 
lines made by the National Bureau of Standards has resulted 
in development of apparatus and formulation of a test pro- 
cedure enabling distribution men to carry out same by meas- 
uring the electrical resistivity of most types of soil. MAB (4) 
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Coatings for Pipes. Scorr Ewinc. American Gas Journal, Vol. 
135, Nov. 1931, page 38. 

See previous abstract. Investigations of coatings for pipe 
lines made by the American Gas Association with the codp- 
eration of the Bureau of Standards covers the testing of 
specimens of 42 types of coatings in 14 different locations. 
The first group were removed from 11 locations after 9 
months. Some buried by the Bureau of Standards were re- 
moved after a period of bu.ial of 6 years. A third group were 
removed after a period of 17 years. These were prepared 
and buried by the United Gas Improvement Company. The 
specimens were subjected to various tests, measurements and 
inspections at the Bureau laboratory. The results show that 
thin coatings develop numerous pinholes, thick asphalt coat- 
ings do not prevent surface rusting, but do prevent pits. 
The pinhole test was considered the most satisfactory for 
determining the condition of the coatings. MAB (4) 


Tarnishing of Metal Wares in Freshly Painted Show Cases, 
(Anilaufen von Metallgegenstiinden in frisch gestrichenen 
Auslagekiisten.) Freitac. Oberflichentechnik, Vol. 8, Dec. 15, 
1931, page 256. 

The author points out that drying oil paints form, under 
the influence of air, traces of formic acid, acetic acid, for- 
maldehyde and acetaldehyde which may change the surface 
of metallic objects by forming metal oxides. Before using a 
freshly painted case every trace of such disintegration prod- 
ucts of the oil paint should be removed by careful airing. 

Ha (4) 

The Resistance of Copper-Nickel Steels to Sea Action. 
J. Newton Frienp & W. West. Engineering, Vol. 131, June 12, 1931, 
page 774. 

Condensed from paper read before the Iron and Steel In- 
stitute, London, May 1931. See Metals & Alloys, Vol. 2, Novy. 
1931, page 248. LIM (4) 


Temperature Rise as Cause of Friction Oxidation. (Tem- 
perature-erhihung als Ursache der Reiboxydation.) Max Finx, 
Stahl und Eisen, Vol. 52, Jan. 14, 1932, page 42. 

It had been formerly contended that theory of friction 
oxidation (rolling oxidation) was once due to sharp increases 
in temperature at all the points of contact due to friction of 
the rolls. However, Tomlinson had discovered that the tem- 
perature plays only a subordinate part. Two steel rolls were 
subjected to a friction test of 50 kg. compression force and 
approximately 1% slip in an Amsler friction testing machine, 
the steel rolls being washed by a current of liquid air. 
Within a very short time, after only a low temperature rise, 
the cHaracteristic dark coating appeared on the turning sur- 
faces of the rolls. The test results thus confirm Tomlinson’s 


view that the appearance of oxidation is not due to a rise 
in temperature on the contact surfaces of ine two rolls 
DTR (4) 


The Theory of Metallic Corrosion in the Light of Quenti- 
tative Measurements—The Corrosion of Iron and Mild ‘eel, 
G. D. Bencoucn, A. R. Lee & F. Wormwe tt. Proceedings Roya! So- 
ciety, Vol. 134A, Nov. 1931, pages 308-343. 

The oxygen absorption method of measuring corrosion 
which was developed for zinc has now been adopted for iron 


and steel. 2 types of corrosion-time curves have been ob- 
tained in KCl solutions, namely, exponential for weak and 
linear for strong solutions. Each is associated with a ciar- 
acteristic corrosion product. Hydrogen gas was evolve in 
all solutions and the proportion of the total corrosion diie to 


this type of action was considerable in all solutions stronger 
than N/1000. The general shape of the hydrogen evolution- 
time curves were similar to those for the corresponding 
oxygen-absorption curves. Micrographic observations were 


made to supplement the corrosion velocity measurements. 
The results showed that the characteristic distribution of 
corrosion over completely immersed horizontal specimens 
was determined neither by initial air-formed film n: by 
differential aeration that could occur in stagnant solutions, 
but mainly by the distribution of a particular form of pre- 
cipitated corrosion product. The deposits of rust which are 
usually supposed to behave as oxygen screens and stimulate 
corrosion by differential aeration do not so behave in any 


solution stronger than N/1000 KCl. The rust was found to 
consist almost entirely of ferric oxide and stable magnetic 
oxide. In very weak solutions in the presence of oxygen the 
rust was usually built up into coherent mounds which could 
not act as oxygen screens but gradually reduced corrosion 
rates. Highly purified iron gave nearly the same rate of 
corrosion as mild steel in N/10 KCl, but the rate of evolution 
of hydrogen gas was less. In conductivity water both puri- 
fied iron and steel corroded at much higher rates than zinc, 
but in N/10 KCl much more slowly. The main causes of 
these differences are to be found in the different properties 
of the corrosion products, WAT (4) 


Corrosion Phenomena in Tin Cans (Fenomeni di corrosione 
nelle secatoli di latta). O. Carrasco & E. Sartortr. Giornale di 
Chimica industriale ed applicato, Vol. 13, Dec. 1931, pages 557-564. 

Recent literature is reviewed with 7 references. 17 sets of 
observations on e.m.f. of Fe-Sn couples or couples between 
lacquered and unlacquered specimens of one or both metals 
are recorded, in electrolytes of citric or tartaric acid plus 
H2O02, He2S, chlorides, etc. In many cases, the ordinary posi- 
tion of Fe and Sn in the electrochemical series is inverted in 
such electrolytes and the Sn acts protectively. Oxidizing ad- 
ditions make Sn more electronegative to Fe. Sulphur and 
HeS make iron more electropositive. At a given pH in citric 
acid, chlorides lower the e.m.f. of the cell. Agitation de- 
creases the tendency toward anodic behavior of either elec- 
trode. Lacquering of Sn diminishes its basic character with- 
out giving it cathodic relation to bare tin. Bare steel VS. 
lacquered steel, after a time, has the latter anodic. Rolled 
steel behaves differently from fused, in rolled iron. The lat- 
ter is always less noble than tin. Theoretical discussion is 
given on the experimental observations. The authors admit 
that perforation is more common in lacquered tin coated cans 
used for acid fruits, but consider that a lesser evil than loss 
of color and taste in unlacquered cans. They do not approve 
the use of lacquered black iron without Sn. More attention 
to quality of steel, care in rolling and use of heavier tin 
coatings are urged. HwWG (4) 
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Relation Between Pinholes, Electrical Conductivity, and 
the Protective Value of a Pipe Coating. Scotr Ewinec (Re- 
search Associate Bureau of Standards). Gas Journal, Vol. 195, 
Aug. 26, 1931, pages 488-489. 

A contribution to the Distribution Conference of the 
American Gas Association, Apr. 1931: The measurements and 
tests which have been made so far indicate that it is pos- 
sible to determine the protection afforded by a pipe coating 
with rea; rable certainty by tmeasurement of its conduc- 
tance in a conducting solution after it has been buried. By 
a study of the canvas pad or some similar device it is be- 
lieved that a rapid field method could be developed for de- 
termining the conditions of a coating on a pipe line. The 
thin coatings are decidedly inferior to the heavier coatings 
and it is doubtful if there is ever a combination of costs 
and circumstances on permanent lines which makes the ap- 
plication of very thin coatings (0.01 in. or less) justifiable. 
MAB (4) 


Remarks on Corrosion Testing from the View-Point of the 
Designer. (Bemerkung zur Frage der Korrosionspriifung 
vom Standpunkt des Konstrukteurs.) P. Brenner. Paper before 
the First Corrosion Congress of the Verein deutscher Ingenieure, 
Verein deutscher Eisenhiittenleute, Deutsche Gesellschaft fiir Metall- 
kunde, Verein deutscher Chemiker, Oct. 20, 1931, Berlin. 

Corrosion testing should aim to give the designer data on 
the behavior of materials and protective coatings under the 
actual corrosion conditions in practice. Of primary impor- 
tance are data on the changes of the mechanical properties, 

tensile strength, elongation, endurance limit as caused 
by corrosion. With light metal alloys laboratory corrosion 
tests have been developed which give results of satisfactory 
agreement with natural corrosion tests. Corrosion tests with 
simple specimens are incomplete since the results obtained 

» unfit to lead to conclusions on the behavior of compli- 
cated structural parts. GN (4) 


Corrosion of Refinery Equipment. G. Ectorr. Oil & Gas 
Journal, Vol. 28, Jan. 2, 1930, pages 42, 127. 

Estimated loss due to corrosion of metals in the United 
States is $1,000,000,000 a yr. In the American Oil Industry 
alone the corrosion bill for 1928 is estimated at $135,000,000. 
Growing uses of corrosion-resistant products in the oil in- 
dustry include Duriron, Everdur, Monel Metal, nickel alumi- 
num, Ascoloy. VVK (4) 

Potential Measurements and Solubility Tests on Copper- 
Tin and Copper-Zine Alloys. (Spannungsmessungen und 
Lisungsversuche mit Zinn- Kupfer- und Zink- Kupfer- 
Legierungen.) O. Baver. Paper before the First Corrosion Congress 
he Verein deutscher Ingenieure, Verein deutscher Eisenhiittenleute, 
Deutsche Gesellschaft fiir Metallkunde, Verein deutscher Chemiker, 
Oct. 20, 1931, Berlin. 

Vleasurements of potentials do not always indicate con- 
clusions to be drawn on the behavior of a metal or an alloy 
the electrolyte used. Oxidic layers or metallic deposits 
ct the results. Corrosion is essentially affected by the 
ess of O, and corrosion in most cases then increases since 

‘ts as a depolarizer. The attack of HCl on Cu and brass 

sed when O was excluded. The loss of weight gives no 

r picture of corrosion in many cases. This holds in par- 

lar for heterogeneous alloys. The determination of the 

vying components which have gone into solution is neces- 

The gradual change of the chemical composition of 

trolytes must be studied in corrosion tests in still solu- 

s, for metal ions going into solution can accelerate cor- 

on, aS has been observed with Cu and brass in HCl. 

GN (4) 
Mieetrochemical Protection of Aluminum Alloys against 
Corrosion by the Help of Zine. (Elektrochemischer Schutz 
von Aluminiumlegierungen gegen Korrosion mit Hilfe von 
Zink.) G. W. Axtmorr. Zeitschrift fiir Metallkunde, Vol. 23, Sept. 
1 , page 249. 

Yrrosion tests in the Black Sea demonstrated that dura- 
lumin in contact with Zn would not corrode even for long 
periods. The protective action extends over large areas of 
tl ijuralumin to portions greatly distant from the point of 
c 
v 


Stan Roan 


ro 


tact with the Zn. An electrochemical explanation is ad- 
‘ed. See also Metals & Alloys, Vol. 1, Aug. 1930, page 690. 
RFM (4) 

\ Modern Soil Survey with Shepard Rods. Artuur B. ALLYNE 
(Southern Counties Gas Co. of Calif.) Gas Age-Record, Vol. 
68, Aug. 22, 1931, pages 269-272, 282. 

Shepard rods are 2 steel cane electrodes, about 36 inches 
long, bakelite covered except the tips, that support 2 small 
dry cells and a resistance-meter which measures the re- 
sistivity of the soil at the depth the pipe is to be laid. 2 
holes are dug about 1 ft. apart with a 2 in. post hole digger 
to pipe depth. Upon connecting these canes together at the 
top with a battery wire, a direct reading is obtained in 
ohm-cm, that is translated into probable pipe life for that 
location. In general the correlation is as follows: 


Rod readings Probable life of bare steel pipe 


ohm-cms. years 
0 — 1000 0—9 
1000 — 2500 9— 15 


2500 — 10,000 15 or more 


Any soil that gave a reading below 1000 would require 
heavy pipe protection, between 1000 and 2500 moderate pro- 
tection and above 2500, light protection or none at all. The 
Shepard rod appears to be satisfactory for alkali or western 
80ils but not for acid soils. The author describes the survey 
of their distribution system; one district of the 8 comprising 
the system was surveyed in 41 days and states that the work 
will be completed in one to 2 years. VVK (4) 


The Attack-Reducing Effect of Sodium-Silicate to Bromide 
and Chlorine Water and Calcium Chloride Solutions. (Ueber 
die Angriffsvermindernde Wirkung von Wasserglaszusiitzen 
su Brom-und Chlorwasser hezw. Chiorkalk-Lisungen.) H. 
BoHNeR. Aluminium Hauszeitschrift V. A. W. und Erftwerk, Vol. 3, 
Sept.-Nov. 1931, pages 347-348. 

It has been found that additions of sodium-silicate to the 
above mentioned solutions lessens or even entirely prevents 
the corrosive action on Al. Tables showing the effect with 
various amounts from 0.1 to 15% on various Al alloys are 
reproduced. Ha (4) 





ILLIU IT] 


Thermocouple 


Tubes... 
All 


advantages 
combined in 
one material 


IMPACT—making them pre- 
ferable to porcelains. Ten- 
sile strength 60,000 Ibs. per 
square inch. 


WEAR, ABRASION —chief 
drawback to lead. ILLIUM’S 


Brinell hardness, 1 /u-zvuv. 





HEAT— making them prefer- 
able to lead or molded plas- 
tics. Melting point 1300°C. 


CORROSIVE GASES—(par- 
ticularly oxides of nitrogen 
and sulfur) hence are better 
than tubes of steel or iron. So 
dense and chemically inert 
is ILLIUM that it’s used for 
oxygen bombs. 


X CORROSIVES—in 
solution, acid or alkaline — 
from leakage or condensa- 
tion of moist gases — condi- 
tions frequently encoun- 
tered in plant scale operation. 
It is at this point of failure for 
many materials that ILLIUM 
shows to best advantage. 


ILLIUM Thermocouple tubes are available in 
all standard dimensions —or special sizes can be 
supplied to your specifications on short notice. 
Inexpensive either way. Furthermore, first cost 
is usually the last, as ILLIUM Thermocouple 
tubes seldom, if ever, need be replaced. Sample 
lengths for testing sent on request. And may 
we quote on your requirements? 


*For complete information on ILLIUM and its 
applications in various corrosion resistant 
services, send for new illustrated bulletin. 
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Rust Prevention, (Rostschutzmittel.) A. Bresser. Oberflichen- 
technik, Vol. 9, Jan. 19, 1932, pages 11-14. 

The chemical causes and nature of rust (iron-oxides) are 
discussed and means described to prevent this damage as 
much as possible. The treatment with phosphate coatings. 
(“Coslettize” and “Parkerize”) is explained; it consists prin- 
cipally in dipping the well cleaned articles in a boiling bath 
of phosphoric acid and iron phosphate. These coats are 
flexible, the various modifications of treatment are described. 
Further protection is obtained by coats of bitumina, tars, 
pitches, gutta percha, rubber, natural and artificial resins; 
silicium-tetra-chloride, nitriding and chroming are briefly 
discussed. Ha (4) 

Artificial and Natural Formation of Protective Layers in 
Water Pipes (Ueber kiinstliche und natiirliche Schutzschicht- 
bildung in Wasserleitungsréhren). L. W. Haase. Gas und Wasser- 
fach, Vol. 74, June 13, 1931, pages 572-576. 

Refers to pipes for hot and cold water and considers 
mainiy the behavior of iron, lead and copper pipes. EF (4) 


The Corrosion of Aluminium Alloys. Henry Gizss. Metal Indus- 
try, London, Vol. 40, Jan. 8, 1932, pages 27-30, 34. 

Strips of Al alloys, cast both before and after being treated 
with Cl gas, were placed at the sea shore so that they were 
submerged by each tide. The strips were cleaned at regular 
monthly intervals for 6 months. Tables give the results in 
loss in weight. An alloy containing 84.28% Al, 14.40% Zn, 
0.39% Si, 0.48% Fe, 0.50% Cr was the most resistant, losing 
1.7 mg./cm.2/400 days. Pb and Si are suitable addition ele- 
ments but calcium silicide is not. Al alloys containing Cu 
in excess of are unsuitable for corrosion resistance. 
Gassification increases the resistance to corrosion of the Al- 
Zn-Cr alloys with the exception of those containing 5-&8% Si 
and 0.1% Ca. PRK (4) 


Methods and Apparatus for Testing Corrosion Resistance 
of Metals. (Uber Methoden und Apparate zur Korrosions- 
priifung von Metallen.) G. Gottnow. Die Chemische Fabrik, Vol. 
4, Aug. 5, 1931, pagwes 326-328: Aug. 12, 1931, pages 335-336. 

A review, including 14 references. Loss in weight of sam- 
ples of metals is determined after immersing them in the 
corroding solution for a long period or in a solution of 
greater strength for a short period. Solutions of acids, salts 
and HeOe are used. Accelerated: tests are made by using a 
spray or by 2 electro-chemical methods, Duffek’s method of 
measuring difference of potential or Tédt’s method. For Al, 
a solution of 3% NaCl and 0.1% HeQOe is suitable. Another 
accelerated method is to alternately immerse in a solution 
and expose to the air. CEM (4) 


The First Corrosion Symposium. (Erste Korrosionstagung, 
Berlin.) Zeitschrift fiir Metallkunde, Vol. 23, Nov. 1931, pages 
316-319. 

Brief account of the first corrosion symposium held by the 
Verein deutscher Eisenhitittenleute, Verein deutscher Ingeni- 
eure, Verein deutscher Chemiker, and Deutsche Gessellschaft 
fiir Metallkunde, Berlin, October 20, 1931. RFM (4) 


Purpose and Aim of Cotperative Research in the Field of 
Corrosion and Protection Against Corrosion. (Zweck und 
Ziel der Gemeinschaftsarbeit auf dem Gebiete der Korrosion 
und des Korrosionsschutzes.) P. Gorrens. Paper before the First 
Corrosion Congress of the Verein deutscher Ingenieure, Verein deutscher 
Eisenhiittenleute, Deutsche Gesellschaft fiir Metallkunde, Verein deut- 
scher Chemiker, Oct. 20, 1931, Berlin. 

The paper emphasizes the need of a closer cotjperation of 
all groups interested in the problems of corrosion due to the 
complicated nature of its problems, in order to avoid un- 
reasonable arguments between producer and consumer, to 
get a better evaluation and compilation of data referring to 
corrosion and to give the metallurgist new stimuli to pro- 
duce new materials. An outline is given by which this co- 
Séperation may be effected. GN (4) 

Corrosion in Shipbuilding. (Die Korrosion im Schiffbau.) 
E. Goss. Paper before the First Corrosion Congress of the Verein 
deutscher Ingenieure, Verein deutscher Eisenhiittenleute, Deutsche Gesell- 
el fiir Metallkunde, Verein deutscher Chemiker, Oct. 20, 1931, 

erlin. 

Deals with corrosion on plates, riveted joints, steam en- 
gines, turbine blades, Diesel engines, water mains, etc. 

GN (4) 

Protection of Metals from Corrosion. (Protection des 
Métaux contre la Corrosion.) J. GraymMann. L’Usine, Vol. 41, 
Jan. 8, 1932, pages 29-31. 

The different means of protecting metals from corrosion by 
electroplating with Cr, Ni, Cd, etc., by chemical means, that 
is surface treatment by oxygen, phosphates, Al, Pb, etc., are 
discussed and explained. Ha (4) 


Correlating Soil Characteristics with Pipe-line Corrosion. 
I. A. Denison (Bureau of Standards). Gas Age-Record, Vol. 65, 
Apr. 19, 1930, pages 544-546. 

Paper before the American Gas Association Distribution 
Conference, St. Louis, Apr. 1930. A corrosion soil survey was 
made of a 32-mile section of a group of pipe lines in the 
southeastern Great Lakes region. It was found that the 
corrosivity of the soil was a function of the acidity and 
drainage of the soil. See Metals & Alloys, Vol. 3, Feb. 1932, 
page MA32. VVK (4) 


A New Apparatus for Testing Materials for Corrosion and 
Erosion Resistance (Ein neuer Apparat zur Priifung von 
Baustoffen auf Korrosions -und Erosions -Bestindigkeit). 
See — Die Chemische Fabrik, Vol. 4, Sept. 2, 1931, pages 

“oud. 

The apparatus consists of 2 vessels, each closed at the top 
by a stopper and connected near the top and at the bottom 
by tubes. A stirring device passes through the stopper of 
the vessel in which the sample is placed, the paddles being 
below the solution level. The tip of a large burette passes 
through the stopper of the other vessel and a stopcock is 
connected to the lower connecting tube, forming a means of 
introducing or draining out part or all of the solution. By 
means of the stirrer, the solution can be circulated through 
the 2 vessels and it is possible to keep it a constant strength 
or change it at will through the inlet and outlet without re- 
moving the sample. 


2.5% 
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The Corrosive Effect of Gasolines and Motor Benzols on 
Copper. F. H. Garner & E. B. Evans. Journal Institution of Petroleum 
Technologists, Vol. 17, July 1931, pages 451-463. 

Considerable attention has been directed in recent years 
to the corrosive action that certain motor fuels exert upon 
the metal parts of the fuel systems of automobile and air- 
craft engines. Free sulphur has been shown to be an active 
copper-corroding agent, while certain sulphur compounds 
containing loosely attached sulphur also cause this forma- 
tion of sulphide. The problem of detecting and identifyin 
the corrosive elements, with a view to their elimination a 
of devising satisfactory tests for the detection of corrosive 
action and the estimation of the amount of deleterious mat- 
ter present is obviously of interest to the refiner and mar- 
keter of motor fuels. A summary of the previously published 
literature on this subject is given in this paper and is fol- 
lowed by an account of experimental work carried out with 
the objects of selecting the most satisfactory test for car- 
rosion and devising a convenient and accurate method for 
the estimation of free sulphur, together with some discus- 
sion of the results. 4 , WHEB (4) 


Some Water Works Corrosion Problems. Ira D. Van Gresen 
(Dep’t of Water and Power, Los Angeles, Calif.) Journal Amer. 
ican Water Works Association, Vol. 22, Jan. 1930, pages 36-48. 

Various examples of relatively rapid corrosion are given. 
An open equalizing tank painted with a water-emulsified as- 
phalt showed breakdown of the paint coating on the north 
side where it was exposed to the rays of the sun when not 
covered with water. The heat of the sun had expanded the 
air particles in the emulsion pushing the coating away from 
the metal and exposing it to attack. The remedy suggested 
is covering the tanks and in using other than an emulsified 
paint unless the paint is emulsified under vacuum. A case of 
graphitized cast iron, due to stray current electrolysis, 
showed a surface layer of black, then a layer of yellow, 


then a layer of brown, and finally the unaltered iron. The 
analyses of these constituents follow: 
Corroded Yellow Brown Unaltered 

Si 7.07 % 6.97 % 2.04 % 1.73 % 
Mn 0.51 0.45 0.38 0.37 
P 2.22 2.04 0.97 0.83 
Ss 0.023 0.018 0.061 0.060 
Combined C 0.32 0.05 0.52 0.65 
Graphitie C 11.28 9.15 3.68 2.40 

“It would appear that the process of graphitic corrosion 
calls for an internally stressed cast-iron in which the com- 
bined C has a tendency to precipitate out of the solid solu- 
tion as graphite, and the presence of a highly ionized soil. 


The primary cause is inherent in the cast iron, and the soil 
is a secondary factor. The remedy, then, would be a protec- 
tive coating applied to the surface of the cast iron to in- 


sulate it from the soil moisture. This would be efficient only 
as long as the coating was intact. Better cast-iron is prob- 
ably a better solution.” Cases of corrosion due to dissimilar 
metals in contact are mentioned with the recommendation 
that the same metal should be used throughout and if it is 


necessary to change the type of metal used, to coat the pipes 
for several feet in both directions from the point of metal- 
change with asphaltum compound. VVK (4) 


The Grounding of Telephone Cable Sheaths to Water Pipes. 
Ira D. Van Giesen (Bureau of Water Works & Supply, Depart- 
ment of Water & Power, Los Angeles, Calif.). Journal American 
Water Works Association, Vol. 23, Feb. 1931, pages 149-159. 

The grounding of noise-producing currents of aerial tcle- 
phone cables to water pipes has no effect from a corrosion 
standpoint. These currents have frequencies from 50 to °00 


cycles and their magnitude and energy are small. However, 
if the locality is served by an electric street railway with 
the usual track return system, there may exist a difference 


of ground potential between the 2 areas connected by the 
pipe system and the grounded aerial cable which will result 
in corrosion. A condenser of sufficient capacity to handle the 
noise currents and of a sufficiently high potential rating to 
withstand the direct ground potential connected in the 
grounding circuit is all that is necessary to prevent_corro- 
sion. VVK (4) 


Oxygen as a Factor in Submerged Corrosion. E. C. Gxors- 
pkck & L. J. Watpron. Proceedings American Society for Testing Mate- 
rials, Vol. 31, Part 2, 1931, pages 279-293. ¢ 

Includes discussion. See abstract of preprint, Metals & Alloys, 
Vol, 2, Oct. 1931, page 208. HWG (4) 


Investigation of the Use of Fatty Substances for Proicct- 
ing Aluminum from Chemical Reactions (Essais sur Vemplol 
de corps gras en vue de Ia protection d’aluminium contre les 
altérations chimiques). A. Trittat. Revue de Métallurgie, Vol. 27, 
July 1930, pages 341-343; Chemie et Industrie, Vol. 25, Jan. 1931, 
page 83. 

See Metals & Alloys, Vol. 1, Dec. 1930, page 902. (4) 


Service Pipes of Various Materials. R. W. Reynotps (West 
Palm Beach Water Co.). Journal American Water Works Associa 
tion, Vol. 23, May 1931, pages 658-666. 

Data and curves are given for the friction loss of corroded 
and uncorroded galvanized pipe, cement-lined pipe and cop- 
per tubing. VVK (4) 


Study of the Couple Fe, FeS. The Passivity of FeS (fHtude 
du Couple Fe, FeS, Passivation de FeS). A. Travers & JEAN 
Ausert. Chimie et Industrie, Vol. 26, Nov. 1931, page 1040. 

Discussion of the corrosion of iron with reference to at- 
tempts to determine the value of the electrolytic compounds 
formed in steels. Armco iron seems to resist corrosion by 
S very well, a report of 2 very mild steels having a content 
of S only up to 0.025%. In testing the corrosion of iron by 
HeS, it is very important that the S used in preparation of 
the sulphide be free from iron. Iron sulphide is passive in 
oxidizing, especially in a solution of 5% chromic acid but, in 
a concentrated acid, the sulphur is active and has a poten- 
tial much higher than iron. Hence, it is necessary, in prepar- 
ing the HeS, to have an acid with 
enough to act on the iron to remove the FeS. - MAB (4) 


a concentration high 














Corrosion of Tinned Equipment in the Milk Industry, 
Causes and Prevention (Korrosion wverzinnter Apparate, 
Ursachen und Verhiitung). W. Mour & M. Scuutz. 58 pages, 27 
figures. Published by Milchwirtschaftliche Zeitung, Stendal, 1930. 

Reprint of serial publication in Milchwirtschaftliche Zeitung 
during 1930. A study of black spots on tinned copper used in 
the milk industry. A long series of experiments is described 
in detail. It is concluded that the spots form because of 
solution of Sn and subsequent oxidation of the tin salts. 
Oxidation may occur through use of sodium hypochlorite as 
disinfectant, through bacterial action, etc., or by anodic oxi- 
dation from stray currents or from cells set up by scratch- 
ing through the Sn, or the use of untinned bronze parts in 
connection with the tinned apparatus. Tinning fiux not re- 
moved, or copper salts in the flux cause a dark coloration, 
as do SOeg or HeS. The best prevention from black spots is 
careful tinning, including removal of all flux, freedom from 
scratches and porosity. Good dip tinning, or a combination 
of tinning by wiping and metal spraying pure tin on the hot 
first coat, followed by polishing of the sprayed coating, is 
required. Metal spraying by itself does not give a sufficient 
pore-free coat. Cd-Zn is alleged to form a better coating but 
Cd should not be used on surfaces to come in contact with 
milk products. HWG (4) 


Pyrophoric Iron on the Hoops of Acetic Acid Containers 
(Pyrophores Eisen an den Reifen von Essigbildnern). 
Cc. Lucxow. Korrosion und Metailschutz, Vol. 7, Sept. 1931, page 
210. 

Attention is called to a phenomenon met with in acetic 
acid factories, i.e., the formation of basic Fe! acetate which 
displays pyrophoric properties. EF (4) 

The Capacity of Aluminium Articles to Resist Chemical 
Attack. (Zur chemischen Widerstandsfihigkeit von Alumi- 
nlumeeee) A. Kerr. Apparatebau, Vol. 43, Mar. 20, 1931, 
page 67. 

A low resistance to corrosion of Al articles is always due 
to a high content of Fe and Si. The use of Al vessels, etc, 
for organic acids is entirely unobjectionable. Ha (4) 


Corrosion of Metals by Phosphoric Acid. Peter R. Kostine & 
ConraD Hens, Jr. (Bureau of Chemistry and Soils, Washing- 
on, DS & Engineering Chemistry, Vol. 23, Feb. 1931, 

res 0-150. 

The paper contains valuable data on the corrosion of 
netals by C. P. and crude phosphoric acids. Accelerated 

rosion tests were carried out with 52 metals and alloys, 
under various conditions, using 10%, 25%, 50% and 85% 
acids. The effect of temperature, aeration, and purity of 
solution were investigated, and the physical appearance of 
the metals after exposure was noted. It was found that tem- 

iture rise increases the rate of corrosion. In concentrated 
acid, the corrosion rates of stainless steels suddenly in- 
( ise near the boiling point. The purity of the acid affects 
t resistance of metals to phosphoric acid. Products of 
( osion tend to increase the corrosion of the special 
} sses and bronzes. Halogens destroy the passivity of 
s nless irons and steels and so cause rapid corrosion. As, 
hydrochloric acid, pine oil, mucilage, and pyridine inhibit 
t) attack of concentrated acid on Fe. Sulphuric acid in- 
1ses the corrosion rate of Fe, brasses, etc. but cuts down 

of Pb. Aeration increases the corrosion of non-ferrous 
metals and alloys. Bibliography of 50 references. MEH (4) 


Methods of Testing the Corrosion of Metals. (Sur les 
néthodes Wessais de corrosion des métaux). E. Herzoc & G. 


_— 


~ ow 


( DRON, Comptes Rendus, Vol. 194, Jan. 11, 1932, pages 180-181. 

he authors discuss a paper by J. Cournot (Comptes Rendus, 
1921, 198, 1837) in which reference was made to the applica- 
tion of mechanical tests after corrosion for the purpose of 


tinguishing between corrodible and non-corrodible ma- 
als. They then point out that they had previously pub- 


lished a description of a method of testing corrosion, in 
w h not merely the loss in weight of the specimen but the 
alteration in its mechanical properties was made the meas- 
u of its resistance to attack. This method of testing con- 
sist d in the use of a stamping test (presumably a type of 
Erichsen test), which enabled a very clear distinction to be 
made between local and general corrosion in the case of 


test pieces which had been subjected to attack. This type of 
test has proved of particular value in the examination of 
such Al alloys as Duralumin, which have been corroded in 
seawater. The article is accompanied by 1 table. OWE (4) 


Corrosion in Refrigerator Installations (Korrosion in 
Kiihlaniagen). M. Hirscu. Zeitschrift fiir die gesamte Kidlte-Industrie, 
Vol. 37, Dec. 1930, pages 231-233. 

_Gives information published mainly by the American So- 
ciety of Refrigerating Engineers. EF (4) 


Rust Protection of Wire Products with Cadmium. C. M. 
og Wire & Wire Products, Vol. 6, Nov. 1931, pages 427-434, 

The properties of Cd, methods of application to wire prod- 
ucts, the equipment required and recent developments in 
connection with inhibitors are fully described. The most 
important is the electrolytic method wherein Cd is electro- 
deposited on the iron and steel products in a suitable elec- 
trolyte. Dipping and spraying can also be employed. As in- 
hibitor in the pickling process, hydrochloric acid is used. 
The deposit of Cd is very dense and relatively non-porous, 
80 that it makes a good protection against rusting. 10 refer- 
ences. Ha (4) 
peon-Rusting and Heat-Proof Chrome-Cast-Iron Alloys. 
{ ‘eber nichtrostende und hitzebestiindige Chrom-Gusseisen- 
a lerungen.) E. Houpremont & R. Wasmuut. Krupp’sche Monats- 
efte, Vol. 12, Dec. 1931, pages 331-337. 

Png Fe-C diagram at the presence of very high amounts 
of Cr is discussed and the causes for the great corrosion 
ra cance explained by the behavior of the chromium car- 

de Cr7Cs; a content of about 13% Cr in cast iron shows a 
remarkable improvement in the corrosion resisting prop- 


“trios. A table is given in which the results with a few 
aelane of this kind are given when subjected to attack by 


ds, alkalies and solutions, and also for behavior at tem- 
peratures up to 1000° C. A few examples are illustrated of 


© use of this cast iron in ornamental castings and other 
commercial ware. . Ha (4) 


The Preparation of Water for Railroad Use. C. H. Koyt. 
Journal American Water Works Association. Vol. 22, July 1930, 
pages 912-918. 

The history of water softening on American railroads; the 
prevention of boiler pitting by (1) maintaining 15 gr./gal. 
caustic alkalinity in the boiler water, (2) coating the inside 
of the boiler with metallic arsenic and (3) an open feed 
water heater; the prevention of foaming by the addition of 
a little castor oil. VVK (4) 

The Present State of Pipe Protection in Municipal Gas and 
Water Conduits (Gegenwirtiger Stand der Rohrschutzfrage 
fir stiidtische Gas- und Wasserleitungen). KrOunke. Gas und 
Wasserfach, Vol. 74, Dec. 12, 1931, pages 1155-1159. 

Requirements to be met with in the protection of pipe 
lines against physical, chemical and electric influences, and 
present state of failure prevention. The anti-corrosion in- 
formation refers mostly to non-metallic coatings. EF (4) 

‘ane siconomies of Steam Purification, L. F. Kunman. National 
Engmeer, Vol. 35, Aug. 1931, pages 258-262. 

The importance of absolutely dry and clean steam in the 
operation and maintenance of steam lines is noted and ex- 
amples of destructive corrosion are cited. Ha (4) 

Rust in Vinegar Plants (Ueber die Rostbildung in den 
Essigtabriken). C. Lucxow. Aorrosion und Metalischutz, Vol. 7, 
Sept. 1931, page 209. 

The paper deals mainly with the rusting process of cask 
hoops and its prevention. The influence of acetic acid in 
addition to the influence of water and oxygen upon the rust- 
ing of iron is discussed. EF (4) 

Some Fundamental Considerations of Corrosion in Steam 
and Condensate Lines. R. E. Hai. Heating, Piping & Ai Cond+- 
tionmy, Vol. 3, Nov. 1931, pages 943-959. 

Presents the results of an investigation, covering a period 
of a year, into the factors influencing corrosion in steam 
systems. The investigation includes a study of the raw water 
and the production, the distribution, and the utilization of 
steam, with reference to heating systems and appliances 
only. Data are presented in full showing the extent and con- 
stitution of deposits in the heating systems in a large office 
building and a large hotel in New York City. These de- 
posits were found to originate from the action of corrosion 
and were found to contain little or no evidence of carry-over 
from the boilers. The cause of the excessive corrosion was 
found to be the inleakage of air into the vacuum return 
system. The amounts of oxygen and carbon dioxide asso- 
ciated with the steam are shown to be insignificant as cor- 
rosion agents by the application of the law of Henry and 
Dalton. The cause of corrosion in heating systems can, 
therefore, be sought in the operation and, to a small extent, 
in the design of the systems and not in the quality of the 
steam used if that quality equals that encountered in these 
studies. WAT (4) 

Some Fundamental! Considerations of Corrosion in Steam 
and Condensate Lines. R. E. Hatt & A. R. MumMrorp. Heating, 
Piping & Air Conditioning, Vol. 3, Dec. 1931, pages 1041-1049. 

The factors that control the relations of steam to metal in 
steam heating systems are thought to be of 2 general types: 
(1) formation at various points in the utilizing system of 
troublesome deposits, the origin of which was primarily 
carryover of boiler water and sludge by the steam; (2) cor- 
rosive action, and formation of deposits thereby in the 
utilizing system, with the question to be answered of what 
responsibility, therefore, should be borne by the steam 
furnished by the generating system. According to the gen- 
erally accepted view, corrosion in all cases comprises a 
velocity or intensity factor and a quantity factor. The 
velocity factor is a function of the pH value of water, since 
the rate of dissolution of iron is dependent on this. The 
quantity factor is a function of available dissolved oxygen. 
From the standpoint of elimination of corrosion, the ideal 
would be zero intensity and quantity factors; since this is 
impossible in practice, it is necessary to establish for both 
factors tolerances that provide sufficient limitations to 
render the corrosive action inappreciable in amount. The 
lower limit obtainable for dissolved oxygen with a deaerat- 
ing heater is approximately 0.025 c.c./liter. This value in 
practice is considered satisfactory. When corrosion does 
occur in systems, it is usually restricted to well defined 
areas where special conditions exist. In such cases special 
remedies are required. Return lines in systems using ex- 
haust steam from reciprocating engines rarely show serious 
corrosion due to the protection afforded by the oil film, or by 
the maintenance of high pH value in the condensed steam 
by the carryover of boiler water. The pH value is practically 
dependent upon the amount of carbon dioxide associated 
with the steam, when the water is condensate derived from 
steam which was generated from alkaline boiler water. In 
many cases, mechanical changes in the system are ad- 
vantageous, such as the substitution of copper or brass for 
steel, care being taken to avoid bi-metallic contacts at the 
joints. WAT (4) 

On the Passivity of Metals. W. J. Miter. Transactions Faraday 
Society, Vol. 27, Dec. 1931, pages 737-751. 

Contains 31 references. Quantitative formulae are de- 
veloped relative to the study of passivity on the basis of 
the electron theory of metals. Anodic passivity is charac- 
terized as a time phenomenon and has a definite upper limit 
of current density in the case of the metal having a soluble 
or non-existing film on it. When metal is covered with an 
insoluble film, “layer polarization” is encountered. In this 
case the initial current density and passivating period are 
simply related. Chemical passivation consists either in the 
evolution of oxygen at the anode or in solution at a higher 
valency, and can only take place when the current density 
in the pores of the film exceeds such a definite critical value 
as causes a change of the underlying metal in the pores. 

PRK (4) 

Soil Corrosion Studies of the U. S. Bureau of Standards. 
K. H. Locan (Bureau of Standards). Gas Journal, Vol. 195, Aug. 
19, 1931, pages 435-436. 

Attempts are being made to obtain data of immediate 
practical use to the owners of underground pipe. There are 
2 problems involved: the location of corrosive sections and 
the choice of protection against corrosion. The article dis- 
cusses the progress made thus far in carrying out the tests, 
but no conclusions or results have been obtained. MAB (4) 
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Long Life of Structurai Steel Piles. R. C. Manninc. Canadian 
Engineer, Vol. 61, July 7, 1931, pages 25-26. 

7 steel trestle highway bridges built about 1900 in the 
vicinity of Chatham, Ont., were inspected by the author. 
They had apparently received no attention, were exposed to 
high and low fresh water, had not been painted and were 
in excellent condition. Although the surface of the steel was 
somewhat pitted there was no evidence of serious corrosion. 
The steel piles were not corroded at the water line or in the 
area between the present water line and the high water 
mark, which could be readily seen by the deposit of a light 
colored silt coating on the piles. VVK (4) 

Soil Corrosivity Surveys of Great Value. K. H. Locan (Bu- 
reau of Standards). Oil & Gas Journal, Vol. 30, June 4, 1931, 
pages 28, 282-284. 

Presented before the Division of Production, American 
Petroleum Institute, Dallas, Texas, June 1931. The variation 
of corrosivity of soils in the same location is shown by the 
calculated average life of 3 8” parallel pipe lines placed 
within a few feet of each other. The average lives were 26.6, 
21.3, and 17.1 yrs. Chemical tests for identifying corrosive 
soils when unsupported by other data have proven rather 
unsatisfactory. While the presence of large amounts of 
acids, sulphates or chiorides indicate corrosiveness, corrosion 
has been found in the absence of these indicators of bad 
soils. Usually simple electrical tests will serve as well to 
identify corrosive soils as the more difficult chemical analy- 
ses. Among the chemical methods used are those of Holler 
who used a mixture of iron filings, soil and water and 
measured the hydrogen evolved and Grodsky in which very 
thin steel disks are placed in crystallizing dishes filled with 
soil and maintained at a constant temperature for 2 weeks. 
Among the electrical tests used is that of Putnam who used 
a coil of wire in a sample of soil and maintained a potential 
of 2 volts from one end of the coil to the other. After 96 hrs., 
the wire was examined for the location of the corrosion and 
the potential required to cause current to flow through the 
soil calculated. This apparatus was later modified. A po- 
tential of 1.4 volts is impressed across the soil through steel 
plates and after 10 minutes the current flowing through 
the soil is measured by a milliammeter. Shepard measured 
the current discharged from a pipe line. He also designed 2 
rods for measuring the resistivity of the soil at the depth of 
the pipe. A method used by Williams and Corfield is the 
imposition of an e.m.f. on a piece of pipe placed in soil ina 
tin can, the loss of weight after a definite time indicating 
the corrosivity of the soil. A soil rod developed by Legg 
consists in a steel anode and a copper cathode placed at a 
definite distance apart, the current developing from the cor- 
rosion of the steel being measured by a milliammeter. Most, 
if not all, of the methods for identifying corrosive soils have 
been shown by their originators to be reasonably satis- 
factory under some conditions. None of the methods have 
been used extensively enough to permit defining their limi- 
tations. VVK (4) 

An Example of Internal Corrosion in Brass. (Example de 
Corrosion du Laiton). G. Manpravu. Aciers Speciaux, Metaux et Al- 
liages, Vol. 6, June 1931, pages 293-294. 

After a service of 15 yrs., a brass bolt was found subjected 
to internal corrosion, though no external agent was present 
to promote a galvanic effect. This bolt exhibited 3 distinct 
layers which had different compositions, yet the original 
metal was uniform in composition. The exterior part con- 
tained: 96% Cu, 0.56% Fe, 3.2% Zn. The intermediate layer 
contained: 67% Cu, 0.38% Fe, 32.5% Zn. And the core con- 
tained: 57.5% Cu, 0.42% Fe, 41.8% Zn. Microscopic examina- 
tion revealed the presence of internal corrosion of galvanic 
origin between the constituents Cu-Zn of brass. GTM (4) 

The Significance of the Hydrogen Absorption in the Solu- 
tion of Iron (Die Bedeutung der Wasserstoffaufnahme beim 
Lisungsvorgang des Eisens). E. Lieeretcn. Zeitschrift fiir physi- 
kalische Chemie, Abt. A, Vol. 155, July 1931, pages 123-142. 

The phenomena on which Evans bases his corrosion theory 
of aeration occur in an atmosphere of hydrogen, too. Lie- 
breich, therefore, assumes a catalytic effect of the bivalent 
corrosion products, the distribution of which is materially 
dependant on hydro-dynamic currents. The author shows 
that the bivalent hydroxides originated at the Fe-surface 
render the potential less noble and result in an accelerated 
dissolution of the iron. The same phenomenon takes place 
in diluted 1/10 N HeSO, in the presence of He at the surface 
of Fe covered with fine glass powder. The cathodic over- 
voltage on corroded iron surfaces was found to be lower 
than on fresh surfaces; this effect is ascribed to the concen- 
tration of the hydrogen liberated. EF (4) 

Early Steps in the Development of the Columbia Soil Rod. 
Burtt B. Lecce (Columbia Engineering & Management Corp.). 
Gas Age-Record, Vol. 67, Jan. 24, 1931, pages 111-118. 

The Columbia Soil Rod for determining the corrosivity of 
soils is described and illustrated and the data obtained, 
charted. VVK (4) 

Two Years’ Progress in Corrosion Resistance. J, A. MatHEws. 
Paper Trade Journal, Vol. 92, Mar. 5, 1931, pages 57-58. 

A brief review is given of some of the causes of failures 
of 18-8 alloys, particularly in the sulphite industry. The 
latest metallurgical theories are given relative to carbide 
precipitation, and the need for proper heat treatment of 
metals is stressed, as well as the chemical composition of 
the alloys. Means of preventing metal embrittlement is in- 
dicated. Ha (4) 

The Life of House Connections with Respect to Material, 
Inside Diameter, and Composition of the Water. (Die Lebens- 
dauer von Hausanschlussleitungen in Abhingigkeit von 
Material, Lichtweite und Wasserbeschaffenheit.) F. Meyer. Das 
Gas- und Wasserfach, Vol. 74, July 25, 1931, pages 703-710. 

Presented before 72nd annual meeting of the Deutsche 
Verein von Gas- und Wasserfachmiannern, June 8-10, 1931. 
Includes discussion. Old cast iron pipes used in the city of 
Chemnitz for transmission of water supply are compared 
with more recent wrought iron piping. The latter had longer 
life. Since lead and zinc were attacked by the water, copper 
connections were used in the houses. Samples of the water 
taken from the supply each year since 1919 were analyzed, 
and the results are presented in a table. Results are also 
given of the attack of the water on lead and zinc. MAB (4) 
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The Crystal Structure of Copper Electrodeposited in the 
Presence of Gelatine. H. Kersten. Journal of Physical Chemistry 
Vol. 35, Dec. 1931, pages 3644-3646. : 

The author refers to work by Trillat (Revue de Métallurgie 
Vol. 25, 1928, page 286) who found apparent but not concly. 
sive evidence for a difference in the length of the edge of 
the unit crystal lattice for Cu which had been deposited 
in the presence of gelatine from that which had been de- 
posited under more normal conditions. His experiments show 
that any difference in the unit crystal lattice edge of the 
2 types of deposited Cu is less than 0.01 A.U. The article is 
accompanied by 5 figures and 1 table. OWE (5a) 


Results up to the Present Time on the Investigation of 
Equilibrium Systems in the Production of Steel. (Die bisher. 
igen Ergebnisse der Untersuchung der Gleichgewichts-sys- 
teme bei der Stahlerzeugung). Franz SAUVERWALD, in collabora- 
tion with Werner Hummirzscu, (Berlin). Archiv fiir das Eisenhiit. 
tenwesen, Vol. 5, Jan. 1932, pages 355-366. 
Includes summary of all equilibrium constants and de- 
viations in results, 22 references, 14 tables and 10 diagrams. 
The following systems were critically examined: Fe-O, Fe. 
FeO-CaO, Fe-O-C, Fe-Si-O, Fe-Mn-O, and P-S. In many 
cases the observed results of one investigator are different 
than those of others, and only in the Mn systems is the 
number of check values greater, perhaps due to greater 
number of investigations carried out on Mn equilibrium 
systems. The writers found it of importance to ascertain for 
future work whether the law of mass action or a definite 
cane condition applies, as in the Guldberg-Waage 
~aXCb 

oe ae equation, whether for changes in concentra- 
oye Yd 

tion, the value K remained constant. DTR (5a) 

A Micro-Furnace for Temperatures above 1000° C. (Ueber 
einen Mikroofen fiir Tempeératuren oberhalb 1000° C.) H. S. 
Roserts & G. W. Morey. Zeitschrift fiir Instrumentenkunde, Vol. 51, 
July 1931, pages 385-386. 

See Metals & Alloys, Vol. 2, Mar. 1931, page 65. EF (5a) 


Macro-Printing. Metallurgist, Mar. 1931, pages 46-47. 

A review of some recent references. VVK (5a) 

Nickel-Chromium and Iron-Nickel-Chromium Alloys. )/ etal. 
lurgist, Sept. 1931, pages 134-136. 


A critical review of 9 references on the equilibrium dia- 
grams of the systems, Fe-Ni, Fe-Cr and Ni-Cr. VVK (5a) 


The Interpretation of the Deformation Texture of Metals 
(Zur Deutung der Deformationstexturen von Metallen). \. 
Boas & E. Scumip. Mitteilungen der deutschen Materialpriifungsan- 
stalten, Sonderheft 17, 1931, pages 53-56; Zeitschrift fiir tech he 
Physik, Vol. 12, Feb. 1931, pages 71-75. 

Assuming that a crystal embedded in a poly-crystalline 
metal has a deformation differing from that of a free sinvile- 
crystal, at least 3 systems of translation are involved in the 
formation of the texture of cubic metals developed in ten- 
sion and compression. The texture of the rolled metal de- 


pends on whether the tensile or the compressive texture 
predominates. That texture which results is stable under 
tension in the direction of rolling and compression normal 
to it. The arrangement is discussed for body-centered and 


face-centered cubic metals. Ha+HwaG (5a) 

The Influence of Hydrostatic Pressure on the Critical Tem- 
perature of Magnetization for Iron and Other Materials. 
L. H. Apams & J. W. Green. London, Edinburgh & Dublin Philoso- 
phical Magazine & Journal of Science, Series 7, Vol. 12, Aug. 1931, 
pages 361-380. 

Measurements were made of the effect of pressure on the 
magnetic inversion-temperature (Curie point), 5 ferro-mag- 
netic materials—Fe, Ni, magnetite, a 35% Ni steel and a 
meteoric iron—were tested in the form of small transfor- 
mers and subjected to pressure in a water-jacket bomb. The 
tests show that the effect of pressure on the Curie point is 
practically nil although the possibility of a slight decrease 
in temperature with increasing pressure is not excluded. 
Since the energy change is of considerable magnitude, the 
volume change accompanying the magnetic transformation 
is, consequently, zero or very small. The author concludes 
that the Ni-Fe core of the earth must be far above the 
temperature at which it could be magnetic because its great 
volume has no important influence on the earth’s magnetic 
field. Ha (5a) 


The Equilibrium of Certain Non-Metallic Systems. |. H. 
Anprew et al. Iron & Coal Trades Review, Vol. 123, Oct. 2, 1931, 
pages 491-492. 

Paper before the Iron & Steel Institute, Sept. 1931. See 
Metals & Alloys, Vol. 3, Jan. 1932, page MA 7. Ha (5a) 


Investigations on the Iron-Oxygen System (Untersuchung- 
en tiber das System Eisen-Sauerstoff). H. Scuenckx & E. Hence 
LER. Archiv fiir Eisenhiittenwesen, Vol. 5, Oct. 1931, pages 209-214. 

Report of the Institute of Metallurgy at the Technische 
Hochschule Aachen; Doctor thesis of E. Hengler. Since it is 
practically impossible, because of the miscibility gap, to make 
iron alloys containing more than 0.2% O; the specimens for 
this investigation were made by mixing finely ground metal- 
lic iron with FeO and compressing this mixture. The trans- 
formations of a group of Fe-O alloys, containing 0.072%, 
0.11%, 0.15%, 0.16%, 0.21%, 0.25%, 0.29%, 0.42%, 0.58%, 1.07%, 
1.80%, 2.55%, 2.82%, 6.2%, and 8.38% Oe were studied by 
means of a Saladin apparatus according to Roberts-Austen. 
The thermal analysis as well as diffusion tests and micro- 
scopic examinations show a critical point at the concentra- 
tion of 0.2% Oe which is assumed to be the limit of solu- 
bility of O in solid iron between Ag and Ay. Up to 0.2% O2, 
As is probably somewhat lowered and Ay, is slightly in- 
creased at the most about by 3° C. By determining the 
melting points, an attempt was made to establish the solidus 
and liquidus line of the partial diagram FeO-Fe304. The 
phase changes in solid state among FeO and Fe3;04 were 
microscopically examined. These results and those of pre- 
vious investigations were used to re-establish the system 
FeO with as much as 28% On. GN (5a) 
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The Constitution of the Aluminum-Rich Al-Fe-Si Alloys 
(Die Konstitution der aluminiumreichen Al-Fe-Si-Legier- 
unger). V. Fuss. Zeitschrift fiir Metallkunde, Vol. 23, Aug. 1931, 
pages 231-236. 

See Metals & Alloys, Vol. 2, Dec. 1931, page 301. (5a) 


Seeing with Invisible Light. Herserr W. Forster. Scientific 
American, Vol, 146, Jan, 1932, pages 7-11. 

Describes the microscopic work on metals carried out at 
the Bell Laboratories in New York City. A microscope ob- 
jective of given numerical aperture, when used with light 
of given wave-length, has some fixed limit of resolution, but 
the ultra-violet microscope developed by the Bell Labora- 
tories appears to have a potential resolving ability probably 
greater than twice that of the apochromatic system. Micro- 
graphs of steel have been successfully obtained by this 
method at diameters ranging from 5000 to 9000. The diffi- 
culty is that at this high magnification the observer cannot 
be certain of what he is seeing. The image of the test piece 
is reflected on a fluorescent screen of uranium glass. By this 
method the difficulties encountered with ultra-violet light in 
connection with quartz lenses are corrected. Mention is made 
of the research in progress at the Bell Laboratories in con- 
junction with the Western Electric Co. on lead cable sheath 
in an effort to develop a material that will not deteriorate 
under severe service conditions. WAT (5a) 

Colloid Chemistry—Theoretical and Applied. Vol. III. Tech- 
nological Applications. Edited by JeroMe ALEXANDER. Chemical 
Catalog Co., New York, 1931. Cloth, 9% x 6% inches, 655 
pages. Price $10.50. 

Of the 42 chapters, written by various authors, 7 relate 
directly to metals. Of these, one by J. Alexander deals with 
the colloidal state in metals and alloys, chiefly in regard to 
the so-called “zone of maximum colloidality,” and arguing 
more from the analogy of glass than from metallurgical 
facts. The amorphous theory is accepted, metals being sup- 
posed to contain “iso-colloids.” 8 iron is assumed to be an 
adsorption compound of q iron dispersed in y iron. Marten- 
site is called a cementite ferrosol, a colloidal disversion of 
iron carbide in iron, and its hardness is taken to be due 
to surface forces arising from the high state of subdi- 
vision. In precipitation-hardened alloys, hardening is as- 


cribed to these forces, not to mechanical keying of slip- 
planes. This chapter is not written in a very convincing 
st +s many cases where colloidal dimensions doubtless do 
a unt for observed phenomena are mixed in with others 
in hich it is straining the point very much to assume that 
re ids come into the picture. Wherever a colloidal ex- 
Dp ition can be thought of, it is given whether it ties in 
v metallurgical facts or not. The chapter would have 
be improved by having it censored by metallurgists and 
about half of it omitted as pure speculation. A chapter on 
& ,idal Conditions in Metal Crystals, by W. Guertler trans- 
lated by Jerome. Strauss, is a far better statement of the 
colloid point of view of age-hardening phenomena. The 
chapter “Colloid Systems in Metallography” by C. Benedicks, 
de s troostite as pearlite containing cementite in colloidal 
d rsion, martensite as a homogeneous supersaturated so- 
l n. One by K. Honda “On the Well-Known Five Struc- 
tu in Carbon Steels” classes martensite as a homogeneous 
s\ solution phase, troostite as a colloidal dispersion. Vari- 
oO heories stated by Honda in numerous publications are 
r ited. Yap, Chu-Phay in a chapter on “The Role of Sur- 
fa: Energy on the Equilibria of Iron and Iron Carbide,” 
a bes results obtained by Wark as due to his working 
Ww a fully martensitic structure (heterogeneous with 
ce ntite colloidally dispersed in ferrite). The differences 
iz e location of the Acm line as determined by various 
vw ‘rs is ascribed to variations in particle size of the 
ct itite. The author disagrees with the slip-interference 
tl vy of Jeffries and Archer. The most satisfactory of the 
m lurgical chapters is a very short one by U. R. Evans 
on “The Properties of Thin Films on Metals.” The final 
metallurgical chapter is by J. N. Friend on “The Colloids 


and the Corrosion of Iron,” in which Friend’s ideas on this 
subject are reiterated. Many of the other chapters in the 


book deal with matters of some interest to the metallurgist, 
such as those on adhesion, results of X-ray researches, wet- 
tinge, dispersions, suspensoids, flotation, etc. In general, these 


are far more clear cut, definite, understandable and accepta- 
ble than are some of the metallurgical chapters, probably 
because in systems that can be studied by the ultra micro- 
scope, for example, facts can be assembled in greater pro- 
fusion than can be the case with the metals, which are non- 
transparent and where the experimental difficulties in deal- 
ing with particles of colloidal size leave much to guess-work. 
The lack of agreement on many points among the authors 
of the metallurgical chapters brings out more clearly than 
does any single chapter, the haziness of the colloidal con- 
cepts as applied to metallurgy. In spite of the haziness, 
many interesting and useful points of view are brought 
out H. W. Gillett (5a)-B- 
The Sub-Crystalline Structure of Ferrite. C. 0. Bannister 
& W. D. Jones. Engineering, Vol. 131, May 29, 1931, page 707. 
Abstract of paper read before the Iron and Steel Institute, 
London, May 1931. See Metals & Alloys, Vol. 2, Nov. 1931, page 
250. LFM (5a) 


The Beta to Alpha Transformation in Hot-forged Brass. 
Rosert S. Baker (American Brass Co.). American Institute of Min- 
my & Metallurgical Engineers, Preprint, 1931, 4 pages. 

Direct transformation of 8 to a was observed in portions 
of a hot-forged brass containing 60.26% Cu, 37.86% Zn and 
188% Pb. This resulted from rapid cooling in the die. This 
transformation prevented the brass from properly filling 
the mold. 1 reference. JLG (5a) 


On the Adsorption of Ions Particularly of Radio Elements 
and Dye Stuffs on Salt-like Compounds, (Ueber die Adsorp- 
tion von Ionen, insbesondere der Radio-elemente und Farb- 
stoffe an salzartigen Verbindungen.) K. Fayans & T. Ervry-Grvz. 
Zeitschrift fiir physikalische Chemie, Sec. A, Vol. 158, Dec. 1931, 
Pages 97-151. 

Mainly pertains to the adsorption of ThB*+ and of Pb* on 
different Ag compounds. EF (5a) 
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The Origin of Intersticial Cementite and Its Effect Upon 
the Mechanical Properties of Soft Steel. (Die Entstehung von 
Korngrenzenzementit und sein Einfluss auf die mechanischen 
Eigenschaften weichen Flussstahles.) H. Kornre_p & G. BRIEGER. 
Archiv fiir Eisenhiittenwessen, Vol. 5, Dec. 1931, pages 315-322. 

Report from the Research Laboratory of the United Steel 
Works, Dortmund. The conditions of formation of interstic- 
ial cementite were studied on sheets, 4 mm. thick, of a soft, 
killed open hearth steel of the following composition: C, 
0.11%; Si, 0.09%; Mn, 0.41%; P, 0.01%; S, 0.03%. The steel 
was practically free from segregations and showed non- 
metallic inclusions only to a slight extent. All specimens 
were normalized at 910° C. for \% hr., then stretched ina 
50 ton Amsler tensile testing machine by 5%, 10%, 15% and 
20%, and then annealed at 740° C., 760° C., 780° C., 800° C., 
and 820° C. for % hr., 1 hr., and 3 hrs. After annealing, the 
specimens were cooled down to 600° C. with an average 
velocity of 55° C./hr. Yield point, tensile strength, elongation, 
reduction of area, notch toughness, structure and grain size 
were determined. The results are as follows: In accordance 
with the results of the investigation by A. Pomp & E. Holweg 
(Mitteilungen Kaiser Wilhelm Institut, Vol. 13, 1931, report 171, 
pages 1-28) it was found that, on the one hand, annealing 
between Ac; and Acg is necessary to bring about the occur- 
rence of intersticial cementite; on the other hand, the crys- 
tallization of intersticial cementite is most pronounced with 
the specimens that have been critically deformed, i.e. by 
about 15%. The values of yield point, tensile strength, elon- 
gation and reduction of area show no peculiarities except in 
dependence upon the degree of stretching. In considering the 
results of the mechanical properties individually for the 
various degrees of stretching, there is no pronounced effect 
of the annealing temperature apparent, though the values 
at the annealing temperature between 740° to 780° C. are 
somewhat lower, and also the longer times of annealing do 
not remarkably decrease the properties. However, there is 
a remarkable effect as to the degree of stretching. As to yield 
point and tensile strength the influence of stretching is as 
follows: when these properties are compared with those of 
specimens in normalized state. Stretching by 5% decreases 
the yield point by 2%, the tensile strength by 9%; stretching 
by 10%, decreases yield point and tensile strength by 12%; 
stretching by 15% decreases the yield point by 35% and the 
tensile strength by 16%; stretching by 20% decreases the 
yield point by 25% and the tensile strength by 13%. Obvious- 
ly, yield point and tensile strength are essentially lowered 
in the range of critical, cold deformation. This effect could 
not be clearly established with the elongation due to larger 
fluctuations of the individual testing values. The reduction of 
area is not affected by the various treatments. The surface 
appearance of the specimens behaves similarly and the speci- 
mens stretched by 5% and 10% is about 30% lower than that 
of the normalized ones, regardless of annealing temperature 
and time. The notch toughness of the specimens stretched 
by 15 and 20% arein the average 50% and 40%, respectively, 
lower than in normalized state; the lowest values are at- 
tained at the annealing temperature of 760° C. In accordance 
with Pomp and Holweg the authors found no distinct re- 
lation between notch toughness and grain size, inasmuch 
as a specimen with typical intersticial cementite and a 
smaller grain size may have a lower notch toughness than 
the same material with a coarser grain but a normal pearl- 
itic structure. When it is thus shown that intersticial ce- 
mentite decreases the notch toughness it must be stated on 
the other hand that among the specimens with intersticial 
cementite, variations of its structure cause the contradiction 
of the established relation between grain size and notch 
toughness. Though intersticial cementite in combination 
with a coarse grain generally decreases the notch toughness, 
the material does not become brittle in the common sense. 
However, specimens with intersticial cementite show an in- 
creased tendency for brittleness through aging, as deter- 
mined by stretching and subsequent aging at 200° C. in oil. 
This increased sensibility for aging in comparison with a 
normal pearlitic structure is caused, not only by a coarse 
grain, but actually by intersticial cementite. 10 references. 

GN (5a) 

Macro-Etching of Aluminum Silicon Alloys. W1Lt1AmM HuMe- 
RotHery. American Metal Market, Vol. 38, Sept. 17, 1931, page 4; 
Engineer, Vol. 152, Sept. 25, 1931, page 321. 

Paper presented at Institute of Metals, Zurich, Switzerland, 
1931. See Metals & Alloys, Vol. 2, Dec. 1931, page 301. 
LFM + DTR (5a) 


Diagram of Iron-Manganese Alloys. V. N. Krivosox. Heat 
Treating & Forging, Vol. 17, Feb. 1931, pages 153-154. 

An attempt was made to construct a tentative diagram of 
state on the basis of thermal analysis and metallographic 
observations and X-ray patterns. The theory that Fe-Mn al- 
loys form a simple continuous series of solid solutions is not 
sustained but a much more complicated diagram (parts of 
which are determined) seems to result from the investiga- 
tion. See also Metals & Alloys, Vol. 2, Aug. 1931, page 142. 

Ha (5a) 

Contribution to the Thermo-Dynamics of Concentrated So- 
lutions. I. Eutectic Systems. (Beitriige zur Thermodynamic 
der konzentrierten Lisungen. I, Mitteilungen: Eutektische 
Systeme.) E. Korpes. Zeitschrift fiir physikalische Chemie, Vol. 158, 
Sec. A, Dec. 1931, pages 1-34. 

Kordes established a relationship between the Van't Hoff 
equation of freezing point lowering and the “general eutectic 
equation” which was empirically found by himself at an 
earlier date. Based on the new relationship, the dependence 
of the eutectic exponents on the melting point of the pure 
components and on the differential heat of solution in the 
eutectic is derived. It is shown that the position of the 
eutectic point in numerous binary systems can be anticipated 
by calculations involving the melting temperatures and the 
melting heat of the pure components. The evaluated eutectic 
is in satisfactory agreement with the actual eutectic found 
by experiments. Among the 22 binary constitutional dia- 
grams considered, 7 systems with inorganic components and 
12 built up by metallic compounds are met with, while the 
balance refers to the following binary metal systems: Al-Sn, 
Zn-Cd, and Sb-Pb. EF (5a) 
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On the Equilibrium Diagram of the Cobalt-Chromium Sys- 
tem. Y. Matsunaca, Kinzoku no Kenkyu, Japan, Oct. 1931, pages 
549 to 564. 

The equilibrium diagram of Co-Cr system was determined 
by means of thermal and magnetic analyses, microscopic ex- 
amination, dilatation and electrical resistance measuremenis 
Results are shown in 
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toid point and the room temperature, respectively. The mag- 
netic transformation point of Co lowers down to the ym 
temperature at 21% Cr. The hardness, electrical resi ity 
at the room temperature are also measured. KT (5a) 


Shot Gun Explosion Mystery Solwed by Metallograpny. 
Oscar E. Harper (Battelle Memorial Institute). Metals & S, 
Vol. 2, Oct. 1931, pages 226-228. 

The author reports the findings of a metallographic ly 
of a hunting accident. WLC (5a) 


Martensite Crystallization in High Carbon Steels. (Die 
Martensitkristallisation in hochkohlenstoffhaltigen Stih!«n.) 
HeminricH HANEMANN & Hans Joacu1m Wester. Archiv fiir das en- 
hiittenwesen, Vol. 5, Jan. 1932, pages 377-382. 

Article of the Metallographical & Metallurgical Institut 
der Technischen Hochschule Berlin. By means of quenching 
steel test samples in low melting alloys, such as Wood's 


metal, the homogenous austenite and the separation of mar- 
tensite needles of high C steels was observed unds he 
microscope. With the aid of systematic evaluation « he 


annealing operations, the beginning and course of marten- 
site crystallization in steels of 0.83 to 1.69% C were studied 
in structure. The results were corroborated by magnetic 
measurement of 3 steels, 0.83, 1.17 and 1.34% C. Austenite is 
practically non-magnetic, while martensite, on the other 
hand, is strongly magnetic. Austenite in high C steels from 
below 200° C. to temperature of beginning of formation of 
martensite is unusually stable; at higher temperatures, how- 
ever, it broke down into q-Fe (ferrite) and cementite with- 
out martensite conversion. The beginning of martensite 
crystallization is related to a definite temperature, which 
depends upon the C content. The course of this crysta!liza- 
tion is such that temperature corresponds to an equilibrium 
between austenite and the y-phase. This y—>y transforma- 
tion is practically independent of rate of cooling. Hence 
transformation of martensite is an inherently different pro- 
cess from transformation of austenite into ferrite and cemen- 
tite; course of this formation proceeds according to its indi- 
vidual actions. Composition of 11 high C steels and tempera- 
tures of beginning of n-Fe separation, and magnetic intensi- 
ties of 3 high C steels are given in tables. Included are 
diagrammatic curves showing transformation temperature 
against rate of cooling and effect of C content on the begin- 
ning of y-crystallization and 25 diagrams showing structure 
under all conditions of cooling, annealing, etc. 

GN + DTR (5a) 


On the Critical Anisotropic Point of Ferro-magnetic Crys- 
tals. (Ueber den kritischen Anisotropiepunkt ferro-mag- 
netischer Kristalle.) N. S. Axvutov (University of Kénigs- 
berg). Physikalische Zeitschrift, Vol. 32, Jan. 15, 1931, pages 107- 
108. 

The relative change of electrical resistance for a magnetic 
crystal under the influence of magnetization is expressed 
by an equation of the same form as previously given for the 
change in physical properties. The following law is estab- 
lished: if 2 curves of the relative change of electric resist- 
ance vs. magnetization derived for 2 different angles between 
the magnetization vector and chief axis of the crystal inter- 
sect, then the curve for any angle must also pass through 
this point. Data given by Webster are used for demonstrat- 
ing an example. EF (5a) 
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PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


On the Verification of the Theory of Magnetization of 
Single Crystals. Francis Bitter. Physical Review, Vol. 39, Jan. 
1932, pages 371-375. 

The paper is one presented in a Symposium on Magnetiza- 
tion by the American Physical Society, Sept. 1931. The theory 
of magnetization outlined in the other papers of this Sym- 
posium makes it possible not only to construct the mag- 
netization curves of single crystals in their principal 
crystallographic directions, as has been done, but also to 
predict the magnetization produced by any field acting on 
a crystal in any direction. The procedure is briefly the fol- 
lowing, assume the material to be made up of small regions 
magnetized to a given intensity, but free to orient their 
magnetization independently of their neighbors. The poten- 
tial energy per unit volume of such a region as a function 
of its direction of magnetization within an unstrained 
crystal is then expressed in an equation set forth in the 
present paper for both cubic and hexagonal crystals. The 
scheme presented herein is capable of representing the main 
features of the deviation effect in crystals; that certain de- 
partures from symmetry which require further investiga- 
tion are found in some materials; and that studies of the 
magnetization of single crystals in large fields in the 
neighborhood of the axes of different magnetization should 
supplement studies of the initial susceptibility, as both 
quantities depend on the distribution of magnetized regions 
differing only slightly in depth. It may further be concluded 
that fields nearly parallel to a direction of difficult mag- 
netization will probably be found structure-sensitive. 

WAT (6) 

Recent Dynamic Measurements on Bridge Structures. 
(Neuere dynamische Messungen im Bruckenbau.) R. BERNHARD. 
Maschinenbau, Vol. 10, Dec. 3, 1931, pages 727-728. 

Describes the measurements which really amount to stress 
(elongation) tests. The difficulties in practical determina- 
tion of these measurements are outlined with relation to 
the data obtained from the investigation. From this follows 
a discussion on the preliminary results obtained, with re- 
lation to the present methods of determining dynamic in- 
fluences. MAB (6) 

A Hardness Testing Machine. Fuel Economist, Jan. 1931, 
page 63. 

Direct reading hardness tester in terms of standard pene- 
tration numbers. 2 types of penetrators, (1) steel ball for 
softer materials; (2) diamond cone for hardest steels. 

DTR (6) 

Hardness Tests. (Hartepriifung.) Bertrotp Buxsaum. Maschinen- 
bau, Vol. 10, Mar. 19, 1931, pages 201-204. 

Discusses and criticizes the kinds of hardness tests. One 
does not test directly for hardness, but for the property ex- 
hibited by the five kinds of phenomena resulting from the 
testing. The hardness value itself is not obtained and used. 
but four properties, the functions of hardness, and a special 
property of material are represented. MAB (6) 

Fatigue Strength and Tensile and Rupture Strength. Metal- 
lurgist, June, 1930, pages 94-95. 

Extended abstract of an article by W. Kuntze appearing 
in Zeitschrift Verein deutscher Ingenieure, Feb. 22, 1930. See “Cal- 
culation of Vibration Strength from Tensile Strength and 
Elastic Property,” Metals & Alloys, Vol. 1, Dec. 1930, page 909. 

VVK (6) 

New Method For Measuring Rapidly Alternating Mechani- 
eal Forces (Neues Verfahren zur Messung schnellwechseln- 
der mechanischer Kriifte). A. Watticus & H. Opitz. Stahl und 
Eisen, Vol. 51, Nov. 26, 1931, pages 1478-1479. 

The article describes a new ‘apparatus for electrically 
measuring the forces occurring in cutting, turning, planing, 
Sawing, etc. The apparatus works as follows: a measuring 
box filled with a solution of nitrate of lead is adjusted be- 
low the turning tool. The pressure of cutting is taken up by 
a diaphragm of steel, the elastic inflections of which narrow 
the cross-section of the liquid and thus increase its electric 
resistance. This resistance is measured and indicative of the 
pressure on the point of the tool. A special type of measur- 
ing box has been constructed for lathes where the available 
space is limited. GN (6) 

Tests on Cast Iron Specimens of Various Diameters. J. T. 
MacKenzie. Proceedings American Society for Testing Materials, Vol. 
31, 1931, Pt. 1, pages 160-166. 

See abstract of preprint, Metals & Alloys, Vol. 2, Nov. 1931, 
page 255. HweG (6) 


The Influence of Shape in Tensile Test Pieces, A. C. Vivian. 
Foundry Trade Journal, Vol. 46, Jan. 28, 1932, pages 67-71. 

Discusses very completely the view that when cast Fe is 
tested to destruction, the apparent tensile strength obtained 
is influenced by the shape of the test piece far more than 
is generally recognized. When test pieces of large diameter 
are broken, the comparatively low strength yielded by the 
test is usually attributed to weak metal in the center of the 
casting. It is pointed out that there is some reason to believe 
that when the tensile test piece is pulled, the load is trans- 
mitted to the skin of the test piece and then directed to- 
ward the center of the section by a species of shear force. 
Since cast Fe is not a perfectly rigid material, the longi- 
tudinal fibres at the center will not be stretched as much as 
the skin fibres, particularly if the specimen be relatively 
short and thick. Points out that if the various parts of the 
specimen are sufficiently long relative to their respective 
diameters, this shear effect is likely to be negligible, but 
that in the case of tensile test bars above %” or %” di- 
ameter these parts are not made long enough to eliminate 
the shear effect and its consequent deleterious action on the 
apparent strength of the iron. The paper deals largely with 
the correlation of test results from bars of various sizes. 
The experiments, however, were carried out almost entirely 
on pieces cut from rubber sheet, the object of the tests being 
to exaggerate the conditions which are believed to exist 
within cast Fe test bars. The article is accompanied by 4 
tables and 8 diagrams. OWE (6) 
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Saving Money by Controlling Flange Wear. C. L. Rinn. Elec. 
tric Traction, Vol. 27, Nov. 1931, page 538. 

Steel car wheel flange wear has been controlled by the 
Georgia Power Company, Atlanta, merely by keeping wheels 
mated in service. The flanges are checked in the car barn 
and the larger diameter wheel with the thick flange is 
ground until the diameter is reduced to about 1/64” smaller 
than its mate with the thin flange. This will create what is 
termed a floating condition, that is, neither flange lies 
heavily against the rail, thus modifying the flange wear 
tendency. 2 metal gages are used in the car barn inspec- 
tion, one marked “attention,” the other “limit.” Attention 
gage fits over a flange that has worn 1/16”, and the limit 
gage 1/8” less than the original or new flange thickness. 
When the attention gage fits over the flange it means that 
this wheel is tending toward a thin flange and its mate or 
the other wheel on the same axle should be ground at the 
next car inspection period (1,000 to 1,400 car miles). If the 
limit gage fits over the flange, its mate should be ground 
within a few days. The grinding is accomplished by means 
of a pit wheel grinder, without the expense of an automatic 
welder for building up flanges or heavy car wheel lathes 
and shop grinders. Car wheels may be used in this manner 
until the diameter has been down to the motor clearance 
limit. Diagrams of the gages are shown. Car wheels have 
still been in service after 180,000 miles, whereas wheels not 
checked in the above manner had to be replaced after 83,000 
miles. Cars on this property are of the 4-motor, double- 
truck type weighing 38,000 lbs. with 26 in. diameter wheels. 

WAT (6) 

Wires, Ropes, Struts. (Fils, cables, haubans). J]. Pomey. Revue 
de Métalluryie, Vol. 28, Dec. 1931, pages 673-689. 

Many tests designed for reproduction of the conditions 
which might be present in actual practice failed to reduce 
the properties of airplane connecting members to the point 
of danger or to produce fractures encountered in actual 
failures. Testing must be conducted on finished articles, but 
much information can be gathered from the use of a specia] 
impact test machine (described) based on the principle of 
asmall impact pendulum or hardness testing apparatus de- 
signed for use with wires (described). Tendency is to re- 
Place 0.55 C steel with 0.20-0.40 C, 0.8-2.0 Cr and 4.0-5.0 Ni 
stock. Wires can be checked very well for uniformity by 
twisting two together. Any non-uniformity will show itself 
by the difference in the degree of the twist. JIDG (6) 

Strain Tests on Steel Plates Carrying H-Section Columns, 
Gro. C. Priester & C. H. SANpperc. Engineering News Record, Vol. 
106, Mar. 19, 1931, pages 482-483. 

A series of tests were made to illustrate the transmission 
of a load from a column through a steel plate to an elastic 
resisting medium. The formulas used for such problems are 
reviewed; the tests are described and the following conclu- 
sions are reached: for square plate, the major portion of the 
load from an H-column is transmitted to the plate along 


the flanges of the column; the contact area between the plate 
and its base is a function of the elastic properties of the 
base, the thickness of the plate and the location of th: p- 
plication of the load. This area is not a function o he 
magnitude of the load so long as the foundation is elas 
H 6) 
Gray-Iron and its Testing Methods. (Der Grauguss und 
seine Priifmethoden.) E. Prwowarsky. Giesserei mit Giessé "4. 


tung, Vol. 18, Nov. 27, 1931, pages 898-901. 

The present methods of determining tensile str th, 
fluidity, bending strength, hardness, compression, shea g 
stamping test, impact strength, fatigue strength, density, 
permeability for water, growth, electrical resistance, mag- 
netic properties, machineability, wearing strength, are re- 
viewed and a list of bibliographical references is “— *. 

(6 

Physical Properties of Electrically Welded Steel Tubing. 
H. L. Wuittemorg, J. S. Avetson & E. O. Seaguist. Journal American 
Welding Society, Vol. 9, Oct. 1930, pages 17-48. 

See Metals & Alloys, Vol. 1, July 1930, page 629. (6) 


Stressing of Material. Conditions for the Ultimate Limit. 
(Anstrengung eines Werkstoffes. Bedingungen fiir die zuiilis- 
sige Grenze.) G. D. Sanvet. Die Wirme, Vol. 54, May 9, 1931, 
pages 349-350. 

The writer summarizes his paper as follows, “The gradual 
amount of deformation is characterized as a linear magni- 
tude. Taking an ultimate limit of the amount as the maxi- 
mum of deformation for each state of stress, a new strength 
criterion for quasi-isotropic materials is obtained. The an- 
ticipations based on theoretical derivations are in fair agree- 
ment with actual determinations. If the following defini- 
tion: ‘Equivalent degrees of deformation correspond to equliv- 
alent states of stress’ is taken as a basis, the ultimate lim- 
iting condition is no longer hypothesis but axiom.” EF (6) 

Some Tests of Intermetallic Abrasion. H. W. Swirt. Engincer- 
ing, Vol. 131, June 19, 1931, pages 783-785. 

In abrasion testing pressure should be uniform over the 
surface in contact, the speed of rubbing constant, and means 
should exist for measuring the amount of wear. The ma- 
chine used for these tests consists of a cylindrical drum, the 
flat annular end of which is rubbed against the surface of 
the specimens under test. Three specimens are tested simul- 
taneously. They are weighed together after every 20,000 
revolutions, and the test covers normally from 250,000 to 
500,000 revolutions or 350,000 to 700,000 ft. of rubbing. Re- 
sults are expressed in terms of the mean depth of wear in 
mils per million feet of rubbing determined from the loss 
in weight of the specimens, and their density. The follow- 
ing materials were tested: nitralloy steel, gear steel, mi! 
steel, cast iron, phosphor bronze, and “Halo.” A table gives 
results obtained by rubbing specimens of the same materi 
against drums of the same and different materials. In gen- 
eral the results show that a hard material will resist abra- 
sion better than a soft one. Tests give indication of best 
combinations of materials to be used together where friction 
is an important factor. Comparison of results shows that 
for cast iron, the best mating material is nitralloy steel; 
with mild steel, phosphor bronze or nitralloy should give 
good results; with gear steel, nitralloy is best; with phos- 
phor bronze, at lower pressures gear steel and at high pres- 
sures nitralloy. LFM (6) 
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Barkhausen Effect: Orientation of Magnetization in Ele- 
mentary Domains. Ricuarp M. Bozortu. Physical Review, Vol. 
38, Jan. 1932, pages 353-356. 


Since the postulate of the elementary domain by Weiss, 
and the discovery of the discontinuous nature of the mag- 
netization process by Barkhausen, there have been many 
investigations attempting to throw more light on the nature 
of the elementary regions in each of the magnetization 
changes as a unit. On the experimental side it is of in- 
terest to know the sizes of the domains, the extent to which 
the domain is localized in space, the extent to which it is 
“saturated” in one direction, and the orientation of its mag- 
netization vector before and after the change. It has been 
found that nearly all the magnetization takes place in 
jumps. The evidence set forth herein indicates that the 
elementary domain is a region well localized in space, with- 
in the whole of which the elementary magnets reverse. The 
paper is one of the Symposium on Magnetization of the 
American Physical Society, Sept. 1931. WAT (6) 


Torsional Stresses, with Plastic Shear. Erix Ant. Engineering, 
Vol. 131, June 5, 19381, page 721. 

Short article describing method suitable for solving tor- 
sional problems where time is not available for research 
and complicated investigations. A flexible membrane is 
stretched across an opening of a form similar to a twisted 
shaft which is distended by constant pressure. Stresses in 
any point of the cross section can be determined by meas- 
uring the steepest gradient of the distended surface at this 
point. The volume enclosed between the membrane and the 
base is a measure of the twisting moment. Maximum shear 
stress is assumed to be constant when plasticity develops. 
Diagrams are given illustrating this method of testing. 

LFM (6) 


Magnetization and the Magneto-Caloric Effect. Francis 
Bitter. Physical Review, Vol. 38, Aug. 1931, pages 528-548. 

The magneto-caloric effect is defined as the reversible 
evolution of heat accompanying a change in the magnetiza- 
tion of a ferromagnetic substance, in contradistinction to 
the irreversible evolution of heat referred to as hysteresis. 
In two previous notes it was suggested that ferromagnetic 
substances are spontaneously magnetized in small regions 
containing roughly 105 atoms. Here the following points are 
briefly discussed: (1) the formation of these units called 
blocks; (2) the interaction of these blocks to form clusters, 
which probably give rise to the Barkhausen effect; (3) the 
changes that take place in the neighborhood of the Curie 
point; (4) the changes that take place during magnetization. 
The essential results of the above discussion are that a sud- 
den change in the applied field will produce changes in the 
energy of every block. The new energy distribution is not 
stoble, and equilibrium is reached by means of an adiabatic 
d ision process resulting from thermal agitation, which 
brings with it a reversible change in temperature. The me- 
chanism is illustrated by means of a simple model. If the 
strains due to magnetostriction, stray internal fields, and 
the effect of crystal orientation are neglected, the magneto- 

lorie effect is amenable to calculation. It is pointed out 
under what experimental conditions such neglects are justi- 
flable. A detailed comparison is undertaken between experi- 
n tal observations of the magneto-caloric effect in nickel 
in high fields and the theoretical predictions based on the 
assumption that the effect is due to processes involving 
Weiss’ molecular field. The agreement is satisfactory at tem- 
peratures not too near the Curie point. Too little is known 
about the magnetic transformation to permit a quantitative 
analysis to be made. Akulov’s static theory of the magneti- 
zation eurve of single crystals predicts the absence of a 


n neto-caloric effect due to rotation of the regions of 
spontaneous magnetization, i.e., the work done in rotating 
the magnetization of such a region is equal to its change 


in potential energy, and therefore there can be no change 
in heat content. Experimentally this relation is approxi- 
mately satisfied for Fe and Ni, and less well for Co. If, in 
the case of Co, the discrepancy is real, a magneto-caloric 
effect of the order of 0.03° C. is to be expected. The mag- 
netization curves for crystals of Ni and Co on the basis of 
Akulov’s theory are calculated. It is pointed out that experi- 
ments on the magneto-caloric effect of single crystals would 
be of great help in determining the mechanism of magneti- 
zation. WAT (6) 


Effects of Bending Wire Rope. Frepertcx C. CARSTARPHEN. 
Proceedings American Society Civil Engineers, Vol. 57, Dec. 1931, 
pages 1439-1466. 

An ever-present suspicion appears in the discussion of 
wire rope to the effect that the popular formulas for the 
estimation of the loss of strength due to bending may not 
be consistent with experiment. This can be settled only by 
holding the problem up to engineering and analytical 
Scrutiny. This paper is a start along this path. New and 
more comprehensive formulas are presented, which may 
Serve a useful purpose in bringing to light data and analyses 
of the problem that have not been published by those who 
have given their attention to the subject. Wire rope is one 
of the most used, and most abused, commodities of industry. 
Therefore, all of its properties should be known, to the 
end that the public and the wire rope manufacturer may 
agree upon the increase in its costs, if necessary, to provide 
for more safeguards in the selection of materials and in the 
Process of manufacture, so that its performance may be 
predicted for a properly supervised service. Formulas are 
developed for the bending stresses in various sizes of wire 
rope while being bent around various sizes of sheaves. 
Equations are also set forth on the loss of strength as re- 
sult of such bending. Much of the paper is mathematical. 
It is shown that a systematic grouping of wires into helices 
bent about a core may be regarded as having the properties 
of a yielding foundation. Calculations for loss of strength 
due to bending wire rope, that are made upon the assump- 
tion of pure bending, lead to results that are not satis- 
factory. Treating the subject from the view point that each 
Strand of the rope is an open-coiled helical “spring” in ten- 
sion while being bent leads to more satisfactory results. 


WAT (6) 


The Hardening of Metals by Rotating Magnetic Fields. 
Epwarp G. Herrert. World Power, Vol. 16, Oct. 1931, pages 274- 
277; Revue General de l’Electricite, Vol. 30, July 4, 1931, pages 
et ig Heat Treating & Forging, Vol. 17, Dec. 1931, pages 1118- 

20. 

Experiments are described in which the hardness of vari- 
ous metals is increased by rotating them in a magnetic 
field. The hardness changes described are believed to in- 
dicate a rearrangement of atoms in the space lattice or a 
change in the atoms themselves, but no explanation is at- 
tempted. The time element enters as an important factor 
into all results produced by the rotating field. The hardness 
changes are sometimes very rapid, and in a hard steel 
freshly treated they may be observed from minute to 
minute. The hardness induced by magnetic treatment is 
known to persist for months and there is no reason to be- 
lieve that it is other than permanent, though no systematic 
investigation has yet been carried over long periods of 
time. As no metal subjected to the treatment has failed to 
respond, the possibility must be contemplated that these 
phenomena are common to all metals. The temperature at 
which the magnetic treatment is applied has a marked effect 
on the resulting hardness changes. In the case of hard steel, 
the treatment is less effective at room temperature than at 
100° C., but the latter temperature was arbitrarily chosen 
and further experiments may show a higher or lower tem- 
perature to be more effective. An increase of hardness, such 
as would indicate an increase of 20% in the tensile strength, 
has been induced in a soft steel by a single rotation at 
room temperature; the maximum hardness is attained after 
8 hrs. The practical application of the magnetic treatment 
to hard tool steels is obvious. An increase in hardness from 
725 to 820 Brinell was induced in high speed steel by a single 
turn in the magnetic field, occupying about one minute and 
applied at a temperature of 100° C. In the non-magnetic 
metals, the hardness changes produced have been relatively 
slight. The theoretical importance of these phenomena is 
believed to be great, but further experiments will be neces- 
sary to establish any definite facts. MS+HA+WAT (6) 


Material Testing. (Stoffpriifung.) Ernst Lenr. Zeitschrift Ve- 
rein Deutscher Ingemeure, Vol. 75, Nov. 14, 1931, pages 1401-1409. 

The present status of material testing is reviewed; the 
testing methods and their value are discussed for cast-iron, 
metals at high temperatures, notch-impact tests, vibration 
strength, metallography. Non-metallic inorganic materials 
treated are: rocks, cement, concrete, and reinforced concrete; 
organic materials: asphaltum, wood, and solid fuels. The 
calibration of testing machines are discussed and values for 
their accuracy proposed for instance for tensile test machines 
1%, hardness testers 2%, vibration testing machines 3-5%. 
Non-ambiguous definitions are given for elasticity, plastic- 
ity, toughness, brittleness, hardness and machineability. 
Finally, the determination of grain size and distribution of 
grains in mixtures of loose bodies is discussed and an appa- 
ratus for testing colloidal distribution described. 26 refer- 
ences. Ha (6) 


The Theory of Wear. (Ueber die Abnutzungstheorie.) H. 
FriepricuH. Maschinenbau, Vol. 9, Dec. 1930, pages 781-782. 

This is a completion of a paper on the same subject by 
the author published in Maschinenbau, Vol. 9, 1930, page 129. 
It discusses the further systematizing of the theory, and the 
results of wear tests. MAB (6) 


Influence of Notches on Bars Subjected to Bending Stress. 
(Kerbwirkung an Biegestiiben.) G. Fiscuer. VDI—Verlag, 
Berlin, 1932. Paper 6x8% inches, 164 pages. Price 6.35 RM. 

Static bending tests, with the bending moment applied by 
two-point loading, were made on steel specimens with vari- 
ous notches. The steel used gave 195 Brinell, 92,500-98,000 
lbs./in.2 tensile, 13 to 15%% elongation, 32 to 45% reduction 
of area—analysis not given. The specimens were 16.5 cm. 
long, supported on 100 cm. centers and loaded from above 
with the loading points 40 cm. apart. The rectangular bar 
was 11cm. high and 2% ecm. thick. The notches varied in 
radius and depth and the Mesnager or Charpy type of notch, 
like that drilled and saw-cut in an impact bar, and the 60° 
sharp V or Izod notch were included, The tests were made in 
static loading. Sensitive strain gages were designed and 
used to measure the deformation along a line tangent to 
the base of the notch (parallel to the face of the bar) and 
normal to this line, at the notch. With these measurements 
and the use of scribed reference lines, the deformation un- 
der load and consequently the distribution of stress, were 
determined. 

The results are expressed in many graphs showing stress 
distribution, and in those showing the notch coefficient 
plotted against radius of notch, its depth, or in case of a V 
notch, its angle. These last are finally assembled in a solid 
diagram. The Mesnager notch increased the stress some- 
thing like 3 times, a 60° V “sharp” notch as it would nor- 
mally be machined, something like 6 to 7 times. Cracks or 
notches with really sharp bases are calculated to increase 
the stress 9 to 10 times, although in theory a perfectly sharp 
notch would make the stress infinite. No tests were made in 
impact or in repeated bending. H. W. Gillett (6)-B- 


Strain and Diamagnetic Susceptibility. H. E. Banta. Physical 
Review, Vol. 37, Mar. 1931, pages 634-637. 

The magnetic susceptibility of Cu and Ag has been 
measured by the Gouy method before and after various an- 
nealing treatments. Also, the susceptibility has been meas- 
ured before and after straining specimens beyond the elastic 
limit, the strains being either twists or stretches. The sus- 
ceptibilities are found to be increased by as much as 20% 
for Cu and 3% for Ag by annealing at red heat for 15 min- 
utes in an atmosphere of COe. This increase is probably due 
to release of occluded gases or to oxidation or recombina- 
tion of impurities. Straining the specimens beyond the 
elastic limit is found to produce no measurable change of 
susceptibility. Francis Bitter has observed a large effect 
due to straining these metals beyond the elastic limit. The 
reason for Bitter’s results is not clear, but it is pointed out 
that no effect is to be expected in Cu, at least, because 
crystals of this metal are isotropic magnetically and have 
no observed magnetostriction. WAT (6) 
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Fatigue of Metals & Alloys (6f) 


The abstracts appearing under this heading are prepared in codp- 
eration with the A.S.T.M. Research Committee on Fatigue of Metals. 


Fatigue Testing on Patented and Drawn Steel Wire (Er- 
ungsversuche mit patentiertem und gezogenem Stahl- 
apa). A. Linpezserc. Stahl und Eisen, Vol. 51, Dec. 17, 1931, 

age 1573. 

In continuing the investigation by A. Pomp and C. H. 
Duckwitz, Mitteilungen Kaiser Wilhelm Institut fiir Eisenforschung, 
Vol. 13, 1931, report 175, pages 79-91; Stahl und Eisen, Vol. 51, 
May 14, 1931, pages 620-622, the author briefly reports the 
results of fatigue tests on ropes which have been processed 
from wires tested in the above investigation.4 The rope 
fatigue tests show that in using common patenting tem- 
peratures (furnace temperature 1000° C., lead temperature 
550° C.), the best results are obtained with wires of low car- 
bon content (C: 0.43%) and drawn in 6 to 8 drafts with a total 
reduction of 80-90%. The results, furthermore, indicate that 
neither fatigue tests nor bending tests of the original wires 
decide the behavior of the rope in the rope fatigue testing 
machine. However, the number of twists which the wires 
stood in testing shows a relation to the results on the rope 
faty¥gue testing machine. GN (6f) 

Influence of Water Composition on Stress Corrosion. D. J. 
McApam, Jr. Proceedings American Society for Testing Materials, 
Vol. 31, Pt. 2, 1931, pages 259-278, 13 references, 6 figures. 

The effects of corrosion by distilled and by carbonate 
water in corrosion fatigue tests are discussed. The total 
damage on some steels at high stress and low cycle fre- 
quency may be worse with distilled water than with car 
bonate water and of 2 metals in the same water, the one 
that would normally be rated as the poorer in corrosion 
resistance may show up the better. The data are presented 
in various types of diagrams, for an understanding of which 
it is advisable that the many previous publications of the 
author on this general subject be consulted. HWG (6f) 


Tensile Tests and the Fatigue Limit. Metallurgist, Mar. 28, 
19380, pages 34-35. 

This article summarizes a number of formulae for this 
relation proposed by Striebeck, Herold, and others and com- 
parisons are made with the results of fatigue tests on steel. 
The results of the investigation can be summarized by the 
statement that while it is possible to calculate mean values 
of the fatigue limit from the tensile properties—provided 
the effect of surface roughness is eliminated as far as possi- 
ble by grinding—the value so calculated may differ appre- 
ciably from measured values, and so can only be regarded 
as approximate. It would then appear that the endurance 
test cannot be replaced by a different type of test. (6f) 


Endurance of Steel with Rolling Skin, and with and with- 
out Holes, and Endurance of Riveted and Welded Structures 
(Dauerfestigkeit von Stahlen mit Walzhaut von Niet- und 
Schweissverbindungen). O. Grar. VDI-Verlag, Berlin, 1931. 
Paper, 6 x 8% inches, 42 pages. Price 7 RM. 

Large flat specimens of structural steels bored with a 
hole, as for riveting, and with the rolling skin left on, were 
tested under repeated stress in Amsler tensile testing ma- 
chines provided with pulsators. Runs were made to 2 million 
cycles, over a range of stress varying from a given initial 
tension to a higher tension. The endurance limit of the 
specimens with holes averaged 61% of that without holes. 
The endurance ratio of such specimens varied considerably 
with different steels, and the endurance limit of the stronger 
steels (80,000 tensile) is not always higher than that of 
the soft steel (55,000 tensile). No punched holes were used. 
The range of stress was varied and since the upper limit 
of usefulness is fixed by the yield point, the high strength 
steels will stand up better at high initial loads. The effect 
of the rolling skin was studied on bars without holes. A 
smooth skin gave results only a few percent below those 
of carefully polished specimens, but one lot which had fine 
cracks on the surface had very low endurance limit. Riveted 
specimens with 3 rivets in each lap gave endurance limits 
above those of specimens of the same steel tested with one 
rivet hole but no rivet. Tests were also made on the be- 
havior of rivets. Welded specimens were tested by repeated 
bending and in repeated tension. In the latter the welded 
copperchromium structural steel gave a much higher en- 
durance range than ordinary soft steel. Welding is not 
recommended for structures subject to repeated stress. 

H, W. Gillett (6f)-B- 


Fatigue Properties of Welds. R. A. Weinman (General Elec- 
tric Co.). Journal of the American Welding Society, Vol. 10, Oct. 
1931, pages 12-18; Dec. 1931, pages 23-24. 

Paper presented at the Fall Meeting of the American 
Welding Society in Boston, Sept. 1931. Results of fatigue 
tests of atomic hydrogen welds and weld metal indicate 
that the behavior of welded structures under fatigue stress 
does not differ from that of forged and rolled metal. All 
weld metal specimens built up of mild steel and steels con- 
taining small amounts of Cr, Ni and Si showed endurance 
limits between 22,000 and 30,000 lbs./in.2. Welded samples of 
mild steel plate varied in endurance limit from 18,000 to 
25,000 lbs./in.2; all failures take place outside the weld. 
Similar specimens made in high tensile strength steel 
showed endurance limits of 18,000 to 25,000 lbs./in.2 and 
the ratio of endurance limit to tensile strength ranges from 
0.38 to 0.4; these all fail through the weld metal. Data is 
given on hardness of the welds and parent metal and chemi- 
cal composition of welds TEJ (6f) 


Effect of Surface on the Fatigue Resistance of Spring 
Steels, G. A. Hanxtns & M. L. Becxer. Iron & Coal Trades Review, 
Vol. 123, Nov. 6, 1931, pages 698-699. 


This contains some additional discussion on the subject J 


dealing with changes of the crystalline structure and the 
magnitude of the decarburized area and cracks. The con- 
dition of the surface before the spring is made is of im- 
portance and should be ascertained. See Metals & Alloys, Vol. 
2, Nov. 1931, page 306. Ha. (6f) 
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ELECTRO-CHEMISTRY (7) 
Electroplating (7a) 


Preparing Aluminum Alloy Die Castings for Plating. W. £. 
WARNER. Canadian Machinery, Vol. 42, Oct. 15, 1931, page 34, 

Die castings of aluminum alloy can be satisfactorily 
plated, provided the surface is first weil prepared. The 
casting should first be cleaned in an alkali bath and rinsed 
in water. The piece should then be cleaned in a bath con- 
sisting of 3 parts of concentrated nitric acid and one part 
of hydrochloric acid. 10-30 secs. is sufficient to etch the 
surface so the plating will readily adhere. The actual plat- 
ing is very similar to plating zinc die castings; the same 
sclutions often are-used. Nickel plating is the most satis- 
factory, and it is usually desirable where other plating ig 
to be employed to first plate with nickel, then deposit the 
second plate on top of the nickel. By this means any plating 
can be deposited. The initial plating of nickel has also the 
advantage that the outer plating need not be so thick ag 
would otherwise be necessary. WAT (Ta) 

Electroplating Aluminum and Its Alloys. Electrical Manufac- 
turing, Vol. 8, Sept. 1931, pages 26-28. 

This article developed from material published in a book- 
let issued by the Aluminum Co, of America, describes how 
Cr and Zn can be readily plated directly on smooth Al, 
There is a mistaken idea that Al is a difficult metal upon 
which to plate. Actually it is as easy to plate as other 
metals, but does require special methods. A good cleaner hag 
the following constitutents: sodium carbonate (NagCOs) 1 
to 3 oz./gal., trisodium phosphate (NagPO4) 1 to 3 oz./gal. 
Cr can be readily applied directly to Al from an ordinary 
Cr bath at about twice the usual current density used for 
plating Ni, requiring for cleaning only a short dip in the 
alkaline cleaner mentioned above. Zn can be plated directly 
on a smooth surface of Al, by cleaning in the above solu- 
tion, rinsing, and dipping for 60 secs. in an acid cleaner. 
A shorter time produces poor adhesion. The Zn plating bath 
which has been found to be most suitable for a preliminary 
“flash” coating is as follows: zine cyanide Zn(CN)e 4 0oz./gal., 
sodium cyanide NaCN, 4 oz./gal., peptone \% oz./gal. This 
solution is used at a current density of from 1-5 am- 
peres/ft.2 for from 1-10 minutes. Plating is continued in 
any plating bath which may be used over Zn. WAT (7a) 

How Should Incorrect Working of the Silver Plating Bath 
be Remedied? (Wie vermeidet man Fehler und Stiérungen 
beim Versilbern?) Hans Hornaver. Deutsche Goldschmiede-Zeitung, 
Vol. 34, Aug. 15, 1931, page 350. 7 

Detailed discussions for correcting poor functioning of 
the plating bath. JLG (7a) 

Are there Nickel Deposits Absolutely Free of Pores? 
(Gibtes absolut porenfreie Nickelniederschlige?) G. Etssyerr. 
Oberflachentechnik, Vol. 8, Dec. 15, 1931, pages 257-260. 


Photomicrographs illustrate a few methods of nickel pixt- 
ing of the Langbein-Pfannhauser Works which give rel le 
deposits if they are at least 0.01 mm. thick Ha ) 


Plating of Aluminum for Protection. H. C. Cocks. Ch. 
Age, London, Vol. 22, May 24, 1930, pages 485-486. 

The results obtained with deposits from sulphate i 
cyanide zine baths are given and the difficulties in the p : 
aration of metal prior to plating owing to the necessity r 
removal of natural oxide film are outlined. The difficu ; 
of a suitable plating solution owing to high reactivity of 
Al, especially in alkaline solutions and the difficulties of 
taining good adhesion of deposit to the basis metal cre 


noted. This is an abstract of a paper presented before ‘he 
Electroplaters’ and Depositors’ Technical Society. See t. 
als & Alloys, Vol. 2, Feb. 1931, page 38. VVK ) 


Investigations on Production and Properties of Coatings 
of Chromium, Tungsten and Nickel (Untersuchungen iiber 
Herstellung und Eigenschaften von Chrom-, Wolfram- id 
Nickeliiberziigen.) W. H. Crevutzretpr. Stahl und Eisen, Vol. 51 
Dec. 10, 1931, pages 1542-1543. 

The paper reviews the following publications: G. Fusecva 
& K. Sasaki, Transactions American Electrochemical Society, \ ol. 
59, 1931, pages 445-460; K.' Sasaki & S. Sekito, Transactions 
American Electrochemical Society, Vol. 59, 1931, pages 437-444 
J. W. Cuthbertson, Transactions American Electrochemical Soci:ty 
Vol. 59, 1931, pages 401-428; C. G Fink & F. L. Jones 
Transactions American Electrochemical Society, Vol. 59, 1931, pages 
461-481; L. C. Pan, Transactions American Electrochemical Society, 
Vol. 59, 1931, pages 385-392. GN (7a) 

Elements of the Chemistry and Physics of Electroplating. 
R. J. Prersor. Metal Cleaning & Finishing, Vol. 3, Feb. 1931, pages 
119-126. 

The principles of molecular compounds, chemical reactions, 
electrolytic reactions and solution pressure are explained 

Ha (7a) 

Porosity of Electro-Chromium Plating. Iron & Coal Trades 
Review, Vol. 128, Dec. 25, 1931, page 979. 

Review of work done by the U. 8S. Bureau of Standards on 
measuring and detecting porosity of Cr coatings and the fac- 
tors causing it. For common conditions of deposition, the 
minimum porosity is obtained with a thickness of about 
0.00002 in. If the deposits are made at 65° C, instead of as 
usual at 45° C. the deposits are less porous. The least porous 
coatings are produced on Ni which is, therefore, generally 
applied as an intermediary coating on other materials. 

Ha (7a 

Rhodium Plating Process. Brass World, Vol. 27, Dec. 1931, 
page 254. 

The H. A. Wilson Co. is marketing a rhodium plating pro- 
cess and equipment for operating it. The process is applica- 
ble to the plating of jewelry, silverware and similar articles. 
Rh is impervious to corrosion and produces a permanently 
white, hard plate. WHB (7a) 


Renewals by Electro-Deposition. Engineering, Vol. 131, May 
22, 1931, page 676. 

Editorial briefly commenting on paper entitled “The Effect 
of Surface Conditions and Electro-deposited Metals on the 
Resistance of Materials to Repeated Stresses” by R. H. D. 
Barklie and H. J. Davies read before the Institution of Me- 
chanical Engineers. LFM (7a) 
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Electroplating, Polishing and Lacquering of Metals. (Gal- 
vanizzazione o Galvanostegie, pulitura _e verniciatura dei 
metalli.) F. Wertu. 5th edition. Ulrico Hoepli, Milan, 1930. 
Cloth, 4% x 6 inches, 812 pages. Price 38 lire. 

A rather complete handbook, written primarily from the 
practical point of view. Many of the illustrations are crude 
woodcuts from earlier editions. There was a second edition 
in 1907. Some more modern information is included, such as 
that on chromium plating, but in general, it is old, of the 
cook-book type, and not necessarily reliable. It is stated 
that the roof of the “new” City Hall at Philadelphia is 
plated with aluminum and that this large scale experiment 
proves the practical possibility of depositing aluminum from 
aqueous solutions! There are no literature references, but 
an alphabetical index is supplied. H. W. Gillett (7a)-B- 


Electrodeposited Metal Foils. H. Kersten. Review Scientific 
Instruments, Vol, 2, Oct. 1931, pages 649-653. 

Metal foils may be produced electrolytically by making use 
of the fact that electrodeposits do not adhere well to pol- 
ished stainless steel. An apparatus, methods and plating 
baths for this purpose are described. Solutions for deposi- 
tion of Co, Ni, Cu, Ag, Cd, Sn, Au and brass are given. 

Ha (7a) 

New Cadmium Plating Process. Brass World, Vol. 27, Dec. 
1931, page 256. 

“Cadalux” is a new Cd plating process developed and of- 
fered by the Hanson-Van Winkle-Munning Co. The claims 
for it are: a very bright Cd finish, an exceptionally homo- 
reneous and closegrained crystalline structure, excellent 
throwing power and a very accurate and simple method of 
solution control. “Nitri-Brite Dip” is a finishing process ap- 
plicable to articles plated with “Cadalux.” It is an acid 
treatment providing an extremely high additional lustre, 
which eliminates the necessity of buffing or scratch-brushing 
with the attendant reduction in susceptibility of the plated 
surface to finger marks, stains or other discolorations due 
to handling. WHB (Ta) 

Niekel Plating Practice Abroad. Brass World, Vol. 27, Dee. 
1931, pages 251-254. 

\n abstract of a paper by W. T. Griffiths (Mond Nickel 
Co. Ltd.) and read before the Electro Platers’ & Depositors’ 
Technical Society. Methods of pickling and plating are dis- 
cussed, as employed at a number of plants in the United 
States, France and Germany. WHEB (7a) 

the Electrolytic Production of Seamless Metal Tubes. 
(Die Herstellung nahtloser Metallrohre auf elektrolytischen 
Wee.) Oberflichentechnik, Vol. 9, Jan. 5, 1932, pages 1-2. 

ectrolytic production of seamless pipes has been feasi- 


b 390 far only for comparatively short lengths; the metal 
\ deposited, in the desired thickness, on a rotating core 
Ss ng as cathode. A new method by Prof. Billiter permits 


a ntinuous production of pipes of any diameter. For pipes 
0 to 30 mm. inner diameter the process is the following: 
a e of Cr steel or an Fe-Si alloy is placed vertically in 
the electrolytic bath touching the bottom with one end and 
as cathode for the deposition of the metal. At the 

a piece of tube fitting exactly on this core and long 
xh to protrude from the bath is placed on the core so 


t it covers only a small part of it. The pipe is made the 
r de, the metal is then deposited on the pipe as well as 
on uneovered part of the core. As soon as the deposition has 
r ied a certain thickness the pipe and with it the thin 
n 1 eylinder deposited on the core is raised somewhat so 
t! again a part of the core is uncovered. Metal is now 
a n deposited and so the process goes on. In this manner 


a mless tube is made with a thickness increasing step by 
s from the bottom to the surface of the bath. The in- 
t r of this tube is entirely smooth, the exterior shows 
! s corresponding to the steps by which the pipe was 
li 1. This method has been tried out for Cu, Fe and Zn 
t A drawback is the slow production, about 8 cm. tube 
per hour. This can be increased by a modification to about 
80 om. in one hour by a horizontal arrangement of a hollow 
cathode. A Cu tube showed a tensile strength of 30 kg./mm.2, 
elongation of 40% and elastic limit of 18 kg./mm.2 The 
greatest advantages of tubes produced in this manner is the 
absolute lack of any surface defects which are always pres- 
ent in rolled tubes. This process is said to be particularly 
suitable for Ni tubes which can be made only with difficulty 
and at greater cost in other ways. Ha (7a) 


New Electrodeposition of Alloys (Neue galvanische Metall- 
Legierungen). M. Witmer. Oberflaichentechnik, Vol. 8, Nov. 3, 
1931, pages 225-226; Dec. 1, 1931, page 246. 

The conditions under which an electrodeposition of alloys 
can be obtained are discussed. The main factors for the com- 
position of the deposit are the ratio of the metals in the 
bath, the temperature and the current density. Experimental 
curves show the change in deposited ratio of Cu and Ni. 
With increasing temperature, the deposition of Cu increases. 
A greater influence is exerted by the current density; low 
densities favor, in all ratios, the deposition of Cu. More re- 
cent investigations were made with Ni-Cd alloys, Ni-Fe, 
Ni-Co; an alloy of 20-30% Co and 80-70% Ni has a pure white 
color which is obtained by no other electro deposited metal 
except Ag. An alloy with 25% Co has the hardness of the 
pure Co deposit. In conclusion, a Ag-Cd alloy is discussed. 
It is distinguished by its low tarnishing property, especially 
against atmospheric compounds of S. These alloys assume 
a greenish appearance like pure Cd, while Ag becomes en- 
tirely black. The characteristic curves for all these alloys 
are given. Ha (7a) 

Current Density in Chromium Plating. R. J. Prersor. Metal 
Cleaning & Finishing, Vol. 3, Apr. 1931, pages 327-332. 

The electrical properties of electrolytes and the magnetic 
effects in the latter are explained. A diagram is given for 
the determination of the required voltage for a given current 
density. Ha (7a) 

Historical Survey of Chromium Plating. R. J. Prersot. Metal 
Cleaning & Finishing, Vol. 3, Jan. 1931, pages 29-34. 

The development from Volta up to 1923 when the Sargent 


bath made chromium plating a commercial proposition is 
described. Ha (7a) 





The Electrodeposition of Cadmium. (La cadmiatura elet- 
trolitica). F. Prerraresa & C. Luciani. La Metallurgia Italiana, Vol. 
24, Jan. 1932, pages 1-9. 

The effect was studied of varying the concentration of Cd, 
sodium cyanide, sodium hydroxide, sodium carbonate and of 
additions of sodium sulphate, ammonium chloride, mannite, 
glucose, starch, dextrin, agar-agar, tannin, methylene blue, 
sodium sulphoricinate, green soap, phenol, licorice and gela- 
tine. The presence of small amounts of Cu, Ag, Mg, Ca, Zn, 
Hg, Al, As, Bi, Cr, Mn, Fe, Co or Ni in baths containing. 2 
g./liter of gelatine, normal in cadmium and twice normal in 
free cyanide, did not affect the Cd deposit, while Sn, Pb and 
Sb were harmful. The reflectivity of the deposits with gela- 
tine was measured with a Lummer-Brodhun photometer. 
Cathodic efficiency depends chiefly on concentration of Cd 
ion, secondarily on that of ions of alkaline metals. Anodic 
efficiency depends chiefly on the specific effect of the cyano- 
gen ion. Anodic polarization decreases as cyanogen ion con- 
centration increases. Concentration of cadmium ions, and to 
a smaller degree, of that. of alkaline metal ions, controls the 
character of the deposit. Of the addition agents tried, gelatine 
is best, but its influence is only temporary. Gray deposits in- 
stead of bright ones are obtained when the effect of the 
gelatine is exhausted. This work has led up to a commercial 
bath, which will be described in a later communication. 15 
references. HWG (7a) 


METALLIC COATINGS OTHER THAN ELECTROPLATING (8) 


Pure Tinning—A Finish For Hollow-Ware. C. Everson. Sheet 
Metal Industries, Vol. 5, Aug. 1931, pages 265-268. 

A.pure tinning unit, called a stack, is described and a 
detailed description of the tinning of an article is given. 
There are 5 pots in a stack, namely: (1) thick fat—to cover 
(2); (2) bulk supply of tin held at about 370° C; (3) pure tin 
—articles are cleaned in this pot after being rough tinned; 
(4) pure melted Russian fat—to remove surplus tin; (5) list- 
ing pot—a small pot for finishing handles and removing 
drips. AWM (8) 

Galvanizing ws. Rust. Gas Journal, Vol. 194, June 24, 1931, 
page 939. 

Review of booklet recently published by Messrs. G. A. 
Harvey & Co., Ltd., dealing with the cause and prevention 
of rust and corrosion in iron and steel. The pamphlet de- 
scribes the ‘“‘Harco” hot galvanizing process, by which the 
Zn is definitely alloyed with the surface of the Fe. This 
coating is composite in character and really consists of sev- 
eral layers merging one into the other, there being no really 
sharp boundary between the Fe surface and the pure Zn. 

MAB (8) 

Vibration of Dross Affords Higher Zine Recovery. W. G. 
ImMuorr. Steel, Vol. 88, May 14, 1931, page 41-42. - 

The amount of Zn which can be recovered from the dross 
of the hot-galvanizing process can be materially increased 
by using a vibrator to shake the molten Zn from between 
the crystals immediately after the scoop has been raised to 
the surface. The method is described in detail. Ha (8) 

Coatings by Aluminum (Der Anstrich aus Aluminium). 
H. Kavrers. Dinglers Polytechnisches Journal, Vol. 345, Apr. 1930, 
pages 64-67. 

The coating technique with Al-powder is reviewed. EF (8) 

Mottled Tinplates. J. C. Jones. (University College, Swan- 
sea). Sheet Metal Industries, Vol. 5, Oct. 1931, pages 408-419. 

Includes discussion. The article presents work done in de- 
termining the effect of the steel used and of the fiux in 
causing mottled tinplate. The author concludes that (1) the 
steel base has an effect and is of the opinion that Bessemer 
steels do not produce mottle (there is some question about 
the history of the steel, however), and (2) that the use of 
clean, active flux is necessary. See also Metals & Alloys, Vol. 
3, Jan. 1932, page MA 12. AWM (8) 


Top-Fired Galvanizing Pot Effects Saving in Fuel, W. G. 
Gupe. Steel, Vol. 88, May 28, 1931, pages 36-38. 


Description of a gas-fired galvanizing pot. Ha (8) 


Centrifugal Process Meets Demand for High-Quality Gal- 
vanizing. K. P. Roiston. Steel, Vol. 88, Apr. 2, 1931, pages 39-42; 
Apr. 16, pages 39-41; Apr. 30, pages 35-38. 

Extracting excess Zn from the surface of small galvanized 
articles is facilitated by centrifugal means. The different 
methods, equipment, and the precautions for minimizing the 
formation of dross are described. Ha (8) 


The Spray-Sherardizing Rust-Proofing Process. Engineering, 
Vol. 131, June 5, 1931, page 750. 

After brief description of the ordinary dry-vapor galvan- 
izing or Sherardizing process, the new Spray-Sherardizing 
or Spray-Rust proofing process is described. It is used for 
coating structural steel after erection is complete. It con- 
sists of first coating the surface with a bright-green bitu- 
men-base paint, then applying zinc dust before the paint 
has completely dried. The process is no more expensive than 
ordinary paint and is two or three times more durable. 

LIM (8) 

The Development of the Metallic Spraying Process ac- 
cording to Schoop (Werdegang des Metallispritzverfahrens 
nach Schoop). A. Satmony. Dinglers Polytechnisches Journal, Vol. 
345, May 1930, pages 70-71. 

The 20 years’ history of Schoop’s metal spray process is 
traced. EF (8) 

Surface Treatment of Aluminum and Its Alloys. A Survey 
of Modern Practice. Chemical Age, Vol. 25, Monthly Metallurgical 
Section, July 4, 1931, pages 1-2; Aug. 1, 1931, pages 7-8. 

A review covering metallic coatings for Al surface coat- 
ings by chemical treatment, electroplating and anodic oxida- 
tion. VVK (8) 

Nickel-Clad Steel Affords Noncorrosive Surface. W. G. 
Humpton, F. P. Huston & R. J. McKay. Steel, Vol. 88, June 4, 1931, 
pages 44-50. 


See Metals & Alloys, Vol. 2, Nov. 1931, page 260. Ha (8) 
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INDUSTRIAL USES & APPLICATIONS (9) 


Aluminum in the Racing Automobile. Metal Industry, N. Y., 
Vol. 29, Sept. 1931, page 379. 

Compositions and uses are given of 4 Al alloys used in the 
racing car “Blue Bird,” which established the world record 
speed for automobiles. PRK (9) 

Mercury Vapor Turbines. Electrician, Vol. 106, June 19, 1931, 
pages 908-909. 

20,000-kw. units are being constructed for the General 
Electric Co. and as an extension for the Public Service Elec- 
tric & Gas Co. A 7500-kw. steam turbo-generator is also in- 
cluded in this extension. These mercury vapor sets will have 
twice the capacity of the original combined mercury and 
steam set at the South Meadow Station of the Hartford 
(Conn.) Electric Light Co. The performance of the latter 
installation is reviewed. WHB (9) 


Aluminum As An Insulating Material. Fuel Economist, May 
1931, pages 265-267. 

Information given for the use of “Alfol,”’ insulating mate- 
rial made from Al foil. Chief and most obvious characteristic 
is its light weight, adding only 3 oz./ft.2 to the weight of 
a plant. In case of repairs to the plant insulation, the whole 
of the insulation may be readily renewed and replaced, a 


real economic advantage. With 4.49 in. diameter test pipe 
and 2 in. of Alfol insulation, pipe temperature 800° F., the 
heat lost per °F. difference of temperature in B. t. u./ft.2 
hr. was 0.366, or an efficiency of 95%. This material may 


easily be. crumpled. [llustrations of plant installations with 
Alfol, and heat loss charts are given. DTR (9) 

Pewter Ware. Metal Industry, London, Vol. 39, July 31, 1931, 
pages 99-101. 

Modern pewter is free from Pb and contains 92.96% Sn 
with Sb and Cu. The metal is more suitable for individual 
craftmanship than mass production. PRK (9) 

Modern High-Pressure Gages make Use of Special Steels. 
H. R. Simonps. Steel, Vol. 88, Apr. 9, 1931, pages 39-40, 53. 

A Cr-Mo steel is used for the spring and nitralloy steel 
for the movement of the gages. Ha (9) 

Die Castings Make Possible New and Redesigned Products. 
G. M. Rotiason (U. S. Aluminum Co.). Iron Age, Vol. 128, Nov. 
15, 1931, pages 1178-1181. 

Die castings play an important part in the construction of 
new products, due to the attention paid to fabricating costs 
of dies. Pb, Sn, Zn and Al base alloys are used for die cast- 
ing. Various products which are made are described. Econ- 
omies are found in the elimination of machining and finish- 
ing operations. Many industries use die castings. VSP (9) 

Utilization of Schoop’s Metallic Spray Method in Electro- 
Medicine (Das Schoopsche Metallispritzverfahren im Dienst 
der Elektro-Medizin). M. U. Scuoorp & J. von Riess. Umschau, 
Vol. 35, June 6, 1931, pages 459-462. 

Textile fabric covered by a metallic spray of Zn is used 
for flexible electrodes in dia-thermal therapy. 11 illustra- 
tions. EF (9) 

Standardization of Precision Steel Tubing. (Normung der 
Priizisionsstahlrohre.) C. Rousaup. Maschinenbau, Vol. 10, Mar. 
19, 1931, page 210. 

Deals with the cold drawn ingot steel tubing which is 
used in power plants, in aircraft and by railroads, and for 
which the German Committee on Standards has issued stand- 
ard specifications. MAB (9) 

Turbine Blades Offer New Field for Alloy Steels. H. R. 
Stmonps. Jron Trade Review, Vol. 86, April 10, 1930, pages 59-62. 

Describes manufacture of blades at Philadelphia works of 
the Westinghouse Electric & Manufacturing Co. Material 
commonly used for reaction blades consists of 5% Mn and 
95% Cu. Where temperatures are too high, pure Ni has been 
used. Special alloy steels are being used for certain types. 
A steel containing 0.05-0.10% C, 0.30-0.50% Mn, 0.10-0.25% 
Si, and 4.50-5.50% Ni is used for impulse blades. Corrosion 
resisting steel used has 0.07-0.12% C, 0.30-0.60% Mn, max. 
0.03% S and P each, max. 0.35% Si, 11.50-12.50% Cr, and max. 
0.60% Ni. Forged blades are made from bars of either the 
corrosion-resisting or Ni steels. After forging, the blades are 
heated in a salt bath of No. 130 Lavite to 1750° F., quenched 
in circulating oil at room temperature, and drawn at 1200° 
F. in a salt bath of No. 110 Lavite. To eliminate scale, blades 
are pickled several times. Small sizes of blades are made 
from specially rolled shapes. MS (9) 


Recent Progress on Aluminum Alloys Used in Ship Build- 
ing (Neuere Fortschritte mit Aluminium-Legierungen fiir 
den Schiffbau). B. Scuvuiz. Korrosion und Metallschutz, Vol. 7, 
Aug. 1931, pages 218-219. 

The utilization of pure Al and KS-Seewasser is pointed 
out and the anodic treatment of Duralumin and Lautal 
stressed. The importance of eliminating the inclusions of 
gases and oxides is discussed and the results gained from 
some practical applications of Al-alloys on various ships are 
given. EF (9) 

Unfired Pressure Vessels. W. Spraracen (American Bureau 
of Welding.) Industrial & Engineering Chemistry, Vol. 23, Feb. 
1931, pages 220-226. 

19 references. The article discussed the results of various 
tests on unfired pressure vessels. See Metals & Alloys, Vol. 2, 
Oct. 1931, page 223. MEH (9) 

Elinvar Hairsprings for Watches. G. E. Suusroox. (Hamilton 
Watch Co.) Metal Progress, Vol. 21, Feb. 1932, pages 58-63. 

Elinvar an alloy of 53-61% Fe, 33-35% Ni, 4-5% Cr, 1-3% 
W, 0.5-2% Mn, 0.5-2% Si, 0.5-2% C has 3 properties which 
adapt it to the manufacture of watch parts, constant 
modulus of elasticity, resistance to magnetization, and re- 
sistance to corrosion. WLC (9) 

Aluminum Cast Alloys in Aeroplane Motor Construction. 
(Aluminiumgusslegierungen im Flugmotorenbau.) C. Pan- 
SERI. Giesserei mit Giesserei-Zeitung, Vol. 18, Nov. 13, 1931, page 
882. 

The composition, refining, properties of light-metals and 
their application for the different parts of motors for aero- 
planes is reviewed. Ha (9) 
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Commercial Vehicle Bodywork in Aluminium. Metal Industry 
London, Vol. 39, Aug. 21, 1931, pages 180-182. : 

Memorandum of the British Aluminium Company, Ltd. Ex. 
amples are given of the use of light metals in automotive 
transportation, whereby payloads can be increased and dead 
weight decreased. PRK (9) 

Printing with Steel Sheets—Other Metals have a Rival, 
Steel, Vol. 88, Apr. 2, 1931, pages 50-53. 

The new process is based on the fact that Hg rejects ink; 
it does not amalgamate with Fe or steel but readily with 
Cu and other metals. If, therefore, the areas that are not to 
print are covered with Cu or Ag and amalgamated these 
areas will not take ink while the bare steel will take it. 
The new process was developed in England and is said to 
give equal results to the collotype with the additional ad. 
vantage that the surface is permanent while the collotype 
does not yield more than about 5000 prints. Ha (9) 


Large Uses of Steel in Small Ways. 182nd article. Radio 
Sets. Steel, Vol. 88, Jan. 8, 1931, page 44. 

Discusses the wide use of steelin the manufacture of parts 
for radio sets. JN (9) 

Large Uses of Steel in Small Ways. 183rd article. Window 
Shade Rollers. Steel, Vol. 88, Jan. 22, 1931, page 42. 

The roller shade industry uses 7000 tons of steel annually 
in the manufacture of springs and end pieces for wooden 
rollers and in the manufacture of all-steel metal rollers. 

JN (9). 

Gas Cylinders. Metallurgist, Apr. 1931, pages 54-56. 

An excellent critical comparison of the recommendations 
of the British Gas Cylinders Research Committee and the 
Swiss Federal Institution for Testing Materials regarding 
the mechanical testing of the material of cylinders to be 
used for the storage and transport of liquefiable gases. 

VVK (9) 

Modern Blacksmithing. Metal Progress, Vol. 20, Dec. 1931, 
pages 84-88. 

The author describes modern «::ethods in making orna- 
mental iron work. WLC (9) 

Curbing and Tie Rod Design Affords Outlet for Strip. Sicei, 
Vol. 88, Jan. 29, 1931, page 47. 

A description of a new type of steel curbing developed for 
use in the resurfacing of worn out concrete pavements. A 
substantial saving over that of concrete curbing is claimed. 

JN (9) 

Shipbuilding Activity Will Use 400,000 Tons of Steel. Sicei, 

Vol. 88, Jan. 22, 1931, pages 15-16. 





The American shipbuilding industry will require 400,000 
tons of steel during the next 2 years to complete 87 steel 
vessels now under contract or assured—at a total cost of 300 
million dollars. JN (9) 

Corrosion-Resistant Steels Meet Industrial Demands, S$!¢¢l, 


Vol. 88, Jan. 22, 1931, page 50. 

Although the total consumption of Ni declined in 1930, the 
use of Ni steels and Ni products found many new outlets. 
The petroleum industry made increased demands for hich- 


Ni and Cr steels, Ni-Fe alloys and pure Ni apparatus. The 
frozen food industry provided an entirely new outlet for 
Monel metal consumption. The use of Ni steels incr: ed 
greatly in the manufacture of various types of heavy 


machinery. There was a great increase in the productic of 
heat-resistant alloys for electrical heating elements. The 
successful development of an attractive and durable Cr piate 
on Ni promises to increase the use of Ni in plating. JN (9) 


High Elastic Nickel Steel Developed for Ships. Stec/, ol. 
89, Dec. 28, 1931, pages 28-32. 


The characteristics of 6 steels are tabulated and * ir 
properties discussed. High elastic steel is used to great ad- 
vantage for the strength members of the ship’s skeleto a 
marked saving in weight can be obtained. Ha (9) 


Metals in Powdered Form are Pressed and Sintered into 
Various Shapes. Steel, Vol. 89, Nov. 16, 1931, page 40. 

Powdered metals are used for automobile bearings, valve 
tappets, resistance bars, welding rods, tool bits, and the like. 
The pressures for forming powdered metals range from 6 to 
125 tons/in.2 according to the desired density. The metals so 
far supplied in powdered form of from 200 to 500 mesh are 
Sn, Cu, Zn, Ni, Fe, steel and alloy steels; Ag, Cr, Co, Au, Pt, 
W, Monel metal, and Pd. Ha (9) 

Large Uses of Steel in Small Ways. 184th Article. Typeset- 
ting Machines. Stec/, Vol. 88, Feb. 5, 1931, page 52. 

A brief account of the history and operation of the lino- 
type with a partial list of parts made of steel. JIN (9) 


Large Uses of Steel in Small Ways. 185th Article, Folding 
Chairs. Steel, Vol. 88, Feb. 19, 1931, page 42. 

About 300 tons of steel are consumed annually in the 
manufacture of folding steel] chairs. These find a widening 
market in schools, hotels, offices, hospitals, clubs, apart- 
ment houses and even private homes. The features of folding 
steel chair construction are described briefly. JN (9) 


Steel Floor is Built Up of Rolled Structural Shapes. Steel, 
Vol. 89, Nov. 8, 1931, pages 34-36. 

The method of construction is described: advantages are 
said to be elimination of buckling, warping, and bending, 
and uniform distribution of wind stresses to all building 
columns. A load of 120 lbs./ft.2 can be borne on a T7-foot 
span. Ha (9) 

Develops Cast Iron Roofing for Industrial Buildings. Sice!, 
Vol. 89, July 30, 1931, pages 38-39. : 

The method of laying cast-iron plates on sloping roofs 18 
described and illustrated; this kind of roof resists atmos- 
pheric corrosion well. Ha (9) 


Forges Exhaust Valve of Alloy Steel with Copper Cores 
for Cooling. Steel, Vol. 89, Sept. 10, 1931, page 42. 
Describes a valve for explosion motors. Ha (9) 


Gasoline Stations made of Steel. (Tankdienst-Stationen aus 
Stahl.) Petroleum, Vol. 27, Sept. 16, 1931, pages 1-4; Dec. 23, 
1931, pages 958-960. 

The utilization of steel for the construction of gasoline 
service stations is shown and 14 advantages for this special 
usage of steel are pointed out. EF (9) 









Tool Steel Analyses and Applications. W. H. Wits. Steel, 
Vol. 88, June 25, 1931, pages 31-32, 38; Vol. 89, July 9, 1931, 
pages 33-38. 

A classification is given of tool steels and their properties 
and the fields of specific application are described. Ha (9) 


Use of Aluminum Growing in Oil Industry. FE. B. SvENson 
(Aluminum Co. of America). National Petroleum News, Vol. 22, 
Nov. i2, 1930, pages 137-143. 

Uses and applications of aluminum paint and foil. 

VVK (9) 

Molding in Metals. J. Homer Winker. Brass World, Vol. 28, 
Jan. 1932, page 7. 

Four methods of producing electrotypes are: Pb molding, 
electrodeposition, fusible alloy and the galvanotex process. 
Each process is outlined. WHB (9) 

Stresses in Railroad Track. S. Timosnenxo & B. F. LANGER 
(University of Michigan and Westinghouse Research Labora- 
tories). Advance copy, American Society of Mechanical Engineers, 
Nov. 30, 1931 Meeting, 17 pages. 

The general problem is discussed and methods of meas- 
urement of the stresses described. It is concluded that in a 
120-lb. rail, the fillet under the head due to an eccentrically 
applied vertical load plus a high lateral flange pressure may 
have a stress range of 70,000 lbs./in.2, from 60,000 in com- 
pression to 10,000 in tension, while the head itself, under 
vertical and lateral load may have a stress range of 75,000 
lbs./in.2, from 60,000 in compression to 15,000 in tension. 
Such repeated stresses are rather close to the endurance 
limit of ordinary rail steel; slight defects in the material 
could readily cause failure. It is unlikely that rail stresses 
start cracks in sound material, but they may do so in the 
presence of internal shatter cracks. Freeman's suggestions 
as to causes and possible methods of prevention of shatter 
cracks are cited. The studies indicate that the maximum 
bending stress, with similar rail sections, remains constant 
if the weight of the rail is increased in direct proportion to 
the load, thus justifying the use of heavier rails as rolling 
stock becomes heavier. A more uniform stress distribution 
would result if the web were thickened at the upper part 
at the expense of the lower part. By such rédesign of a 130- 
Ib. rail, the stress at the upper web fillet, which is one of 
the most highly stressed locations, can be reduced some 20%. 
The contact stress in the rail head is very localized and very 
hich; it produces mostly plastic flow in the head. HWG (9) 


Light Aluminum for Overhead Traveling Cranes. is. ~ Ee 
TemPLIN. Engineering News Record, Vol. 107, Oct. 8, 1931, pages 
574 576. 

(he considerations which should be leading for the use of 
1inum in the place of steel for cranes are discussed and 
i\ulas for the calculation are given. At present, 15 cranes 


of this kind of from 10 to 50 tons capacity are in operation 
at the works of the Aluminum Co. of America. The weight 
saved by the use of aluminum varies from 26 to 61%. De- 
tails of construction are described. Ha (9) 


iaterial for Highly-Stressed Boilers During the Last Dec- 
ace. Precautions against Tube Failures. (Die Werkstoffe fiir 
Hochleistungsdampfkessel im lIetzten Jahrzehnt. Vorbeu- 
gucesmassregeln gegen Rohrmiingel.) M. Utricn. Die Warme, 


Vo}. 54, July 4, 1931, pages 528-534. 

ie to the increase in boiler pressures to 120 atmospheres 
ani above, and owing to the rise of super-heating tempera- 
ti s to about 500° C., the material is stressed to such a de- 
gree as to urgently demand fundamental changes with re- 
s] t to the construction, improved methods of manufac- 
ture, development of novel boiler elements and manufacture 


of high quality material. After making some general state- 
ments on carbon and alloyed steels, steel castings, cast iron 


and on complete boiler parts, Ulrich (See also Metals & Alloys, 
Vv 2, 1931, page 34) focusses attention on the prevention 
of defective tubes, going back as far as to the steel ingot. 
The writer separately treats the individual stress and spe- 
ci material in regard to (a) water tubes, (b) super-heater 
tubes, (ec) preheater units, (d) boiler drums, (e) smaller 
supplementary parts, forged and cast steel parts, (f) screws 
and nuts, (g) steam pipe lines. EF (9) 


Getting the Most Out of Die Castings. L. H. Morin. Metal 
Industry, London, Vol. 39, Aug. 28, 1931, pages 197-198. 

From Iron Age, Aug. 6, 1931. Die casting of odd shapes and 
of integral dowel pins and so forth saves time in assembling 
and is cheaper than machining. Illustrations of practical 
applications are given. See Metals & Alloys, Vol. 3, Feb. 1932, 
page MA 40. PRK (9) 


Utilization of Silwer for Chemical Apparatus. (Die Ver- 
wendung von Silber in der chemischen Apparatur.) D. Mac- 
Donatv. Die Metallbérse, Vol. 21, Apr. 8, 1931, pages 653-654. 
Due to the low silver price, increasing tendencies are no- 
ticed which aim at a wider adoption of silver as a construc- 
tion material in the fields of chemistry. The favorable prop- 
erties of this “rare” metal and the commercial utilization 
up to the present time are discussed. EF (9) 


White Metal Antifriction Alloys. F. C. Tuompson. Tin, Dec. 
1931, pages 4-6. 

In a general discussion of bearing metals the lack of ex- 
act knowledge of the properties desired in a bearing metal 
and the relations to the lubricant is commented upon. In 
general, Sn-base alloys are preferable to Pb-base alloys. 
The old practice of hammering the bearing metal surface is 
strongly deprecated, as it softens the metal and, particu- 
larly, breaks up the hard and brittle cubes, with the result 
that the shaft is scored by the teeth-like particles. Further, 
in remelting white metals prior to recasting, considerable 
care should be taken, as Sn readily oxidizes and the Sn 
oxide so produced is admixed with the metal in the form 
of very hard, sharp fragments. The use of powdered char- 
coal or a suitable flux will prevent this, and a better bear- 
ing will result. Ha (9) 


Exchangeable Cylinder Bushings (Auswechselbare Zylin- 
derlaufbiichsen). E. Mauie. Deutsche Motorzeitschrift, Vol. 8, May 
1931, pages 166-180. 

overs wear, hardness tests, manufacture, material, dry 
vs. lubricated cylinder bushings, advantages of exchange- 
able bushings, scope of utilization. EF (9) 


Material for Boiler Construction. (Werkstoffrage im 
Dampfkesselbau.) F. Neut. Die Warme, Vol. 54, Apr. 25, 1931, 
pages 295-299. Sonderheft “Werkstoff und Herstellung im 
neuzeitlichen Dampfkesselbau.” 

The paper which was presented before the Zentralverband 
des Preussischen Dampfkessel Ueberwachungsvereins, 1931, 
discusses the sources of failure in service and reports on 
means of overcoming the difficulties. Seamless and welded 
high-pressure drums are considered and the manufacture of 
seamless drums according to the manufacturing method of 
Roeckner is described. The significance of the yield point 
at elevated temperatures and of the creep resistance with 
reference to the calculation of the wall-thickness of drums 
and tubes is dealt with. The commercial boiler materials 
exhibiting remarkable physical properties at elevated tem- 
peratures are given and their resistance towards scaling is 
emphasized. Most of the information is clearly arranged in 
13 illustrations, diagrams and 38 tables. EF (9) 

Seamless Chrome-Nickel Steel Tubes find Diversified Uses. 
H. D. Newer. Steel, Vol. 88, Mar. 19, 1931, pages 31-33, 52. 

A list of applications, especially in boiler construction, is 
given and the physical properties of Nirosta KA2-tubes are 
described. Ha (9) 

Metal Foil Applications. R. P. STrananan (Reynolds Metals 
Co.). Metals & Alloys, Vol. 2, Oct. 1931, pages 206-208. 

The author describes the application of the use of foils 
for various purposes, mainly in food packages. WLC (9) 

Dental Casting Technic: Theory and Practice. Grorce C. 
PAFFENBARGER & W. T. Sweeney. Journal of Dental Research, Vol. II, 
Oct. 1931, pages 681-701. 

A report to the Research Commission of the American 
Dental Association on work done at the National Bureau of 
Standards. The relations of the properties of materials used 
in the production of dental castings to dimensions of the 
castings were studied. The important materials are the inlay 
wax, the investment, and the gold alloy. Since all gold al- 
loys show a casting shrinkage, compensation was sought by 
expanding the wax pattern or the investment, or both. The 
preparations were made in steel cylinders and the shrink- 
age noted by fitting the castings into the cavities. It was 
found that the kind of wax, its expansion or contraction 
before being invested, the kind of investment (silica, plas- 
ter, etc.), the ratio of powder to water, the temperature of 
the mold, and the temperature of the molten gold are im- 
portant factors. Castings are shown which correlate physical 
data and actual results. Castings made in cristobalite (75% 
cristobalite, 25% pilaster) investment at temperatures from 
400° to 800° C. gave accurate restorations. The composition 
of the gold alloy is not given. 17 figures and 8 references. 

OEH (9) 

The Relation of Torque to Tension for Thread-Locking 
Devices. H. L. Wuittremore, G. W. Nussaum & E. O. SEaguist. 
Bureau of Standards Journal of Research, Vol. 7, Nov. 1931, pages 
945-1016. 

This investigation was made to determine, under static 
loads, the torsional resistance to unscrewing the nuts, with 
and without locking devices and the relationships these 
torques bear to the stresses in the bolt. The torque required 
to produce a given stress in the bolt was also determined 
for each device. 24 manufacturers of thread-locking devices 
accepted the invitation to submit samples of their device 
for test and agreed to publication of the results. A total of 
41 devices were tested, including such devices as standard 
nuts, jam nuts and slotted nuts with cotter pins. Only about 
one-quarter of these devices showed any appreciable differ- 
ence in the static torque-tension relation from that of the 
American National coarse-thread standard nut. There was 
no great difference between the torques for regular nuts 
with jam nuts and the torques for regular nuts without 
jam nuts. The torques for slotted and castellated regular 
nuts with cotter pins were greater than those for regular 
nuts after the nut had been screwed off sufficiently to de- 
velop the shearing resistance of the cotter pin. Unless the 
cotter pin was a snug fit in the slot, however, the screw- 
ing-off torque never exceeded the initial value, because the 
shearing resistance of the cotter pin was low and the stress 
in the bolt decreased as the nut was unscrewed. All of the 
spring and lock washers roughened the bearing surface and 
the face of the nut. After closing flat they were all perma- 
nently deformed. As the nut was screwed off, the torques 
were at first about the same as those for regular nuts. When 
the washer had rotated sufficiently for the ends of the 
washer to cut into the surfaces and offer considerable re- 
sistance to rotation, the stress in the bolt had, for many of 
the spring washers, been reduced to a low value. WAT (9) 


Magnesium Alloys in the Aircraft-Engine Construction. 
G. D. Wetty. S. A. E. Preprint, 1931, 9 pages; S. A. E. Journal, Vol. 
30, Mar. 1932, pages 112-115. 

The substitution of Me base alloys for those of Al is dis- 
cussed, and the physical properties of Mg and Al castings 
and forgings are compared. Features of design which should 
receive special attention when changing from an Al casting 
or forging to the same part in Mg are emphasized. The most 
promising immediate field for the Mg alloy is said to lie in 
those applications where strength and lightness are the 
main considerations and where high temperature properties 
are of secondary importance. Machining practice for Mg al- 
loys is covered in some detail as well as the question of 
protection against corrosion. It is stated that the present 
casting alloys have proved commercially satisfactory, from 
the corrosion standpoint, for all types of land service and 
for most salt water service, in the middle and upper lati- 
tudes. In tropical salt water, however, a certain amount of 
trouble has been encountered and some protective measures 
appear necessary. A few recent developments in fabricating 
the Me alloys are included. Ha+WaAT (9) 

Ship Builders Seek Non-Rusting High Strength Steels. 
W. J. Priestrey. Steel, Vol. 89, Nov. 30, 1931, pages 33-34. 

The newer alloy steels permit a decrease in dead weight 
of ships without sacrifice of high strength. A table of vari- 
ous structural steels with the desirable characteristics is 
given: none of these steels has less than 90,000 Ilbs./in.? 
ultimate strength with a yield point of from 50 to 90,000 
lbs. and a carbon content of 0.3 to 0.4%. Ha (9) 
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Steel Construction of a Storage House. (Ein Lagerhaus in 
Stahlkonstruktion.) J. Gottnow. Montanistische Rundschau, Stahl- 
bautechnik, Vol. 23, Feb. 16, 1931, pages 9-12. 

The steel frame of an 8 story building and assembling is 
given. EF (9) 

Special Quality Steels for Shipbuilding. WiLtiamM Bennett. 
Iron & Coal Trades Review, Vol. 123, Dec. 4, 1931, page 863; 
Marine Age, Vol. 5, Nov. 20, 1931, pages 12-13, 28. 

Recent developments are reviewed and the new materials 
compared with some of other large ships built previously. 
The mechanical properties of structural Si steels, high-ten- 
sile Ni steel and high-tensile castings are given and a few 
recent examples of modern ships briefly described. Ha (9) 

The Manufacture and Use of Steel Railway Sleepers. Rk. 
CaRPMAEL. Engineering, Vol. 152, Dec. 18, 1931, pages 644-647; 
Dec. 25, 1931, pages 671-673. 

Includes discussion. From paper read before the Institu- 
tion of Mechanical Engineers. See also editorial comment- 
ing on this paper on pages 653-654 of the Dec. 18, 1931, is- 
sue. LFM (9) 

Steel Railway Sleepers. R. Carpmacc. Jron & Coal Trades Review, 
Vol. 123, Dec. 18, 1931, pages 944-945. 

The general manufacturing requirements, specifications of 
materials used, inspection and gaging are discussed and 
continental and British practice compared. Ha (9) 

Developments in Marine Engineering Foundrywork. Sum- 
mMEeRS HuntTER, Jr. Foundry Trade Journal, Vol. 46, Jan. 14, 1932, 
pages 33-34. 

An article, accompanied by 2 tables and 1 photograph. The 
progress which has been made in motor-driven ships is re- 
ferred to and improvements in Diesel engine design and 
practice are discussed. The fact that so many important 
parts of Diesel engines are manufactured of cast iron is re- 
ferred to, and the value of high-duty cast irons in this con- 
nection is dealt with. OWE (9) 

Wire Rope for Oil Well Pumping. Percy R. CLarx. Wire & 
Wire Products, Vol. 7, Jan. 1932, pages 12-15, 33-34. 

The advantages of wire rope in oil well pumping are 
pointed out and results of an investigation made in the oil 
flelds of Rumania cited where economies up to 50% could be 
obtained. Ha (9) 

Steel-Frame Residences Find Favor in France. VINCENT 
De port. Steel, Vol. 88, Jan. 15, 1931, pages 35-37, 42. 

A résumé of the principle features of construction and as- 
sembly of 5 different types of steel houses erected in France 
during the past 3 years JN (9) 

Flying Would Be Impossible Without Metals. G. FE. Everett. 
Metal Industry, N. Y., Vol. 29, Nov. 1931, pages 481-482. 

A general description is given of non-ferrous metals vital 
to airplane construction, beacon lights, and radio com- 
munication, and other essential departments of the flying 
industry. PRK (9) 

Chromium-Molybdenum Steels and Their Use in Aviation 
(Les aciers au chrome-molybdene et leur emploi dans Vavia- 
tion). M. Barer. Revue de Métallurgie, Vol. 28, Oct. 1931, pages 
570-574. 

Cr-Mo steels originated in the United States, but at pres- 
ent are widely used in France for aviation purposes. French 
analyses include, however, besides 0.30% Mo and 0.75-1.30% 
Cr, from 1.5-4.0% Ni. Tubing made of it averages, after heat 
treatment, a minimum tensile strength of 70 klgs./mm.? and 
12% elongation. Being air hardening, the material furnishes 
superior material for aeronautical welding constructions. In 
case of thin walled tubes, the deposited metal is 50 to 100% 
thicker than the tube walls, so that no special welding rod 
is required. Several types of tube welded joints particularly 
suitable for airplane construction are given. JDG (9) 

The Metal-Clad Airship. Cart B. Fritscnue. Journal Royal 
Aeronautical Society, Vol. 36, Sept. 1931, pages 818-883. 

Brief historical notes on the development of the airship 
serve as introduction to a complete description of the first 
successful metal-clad airship, the ZMC-2. The author fol- 
lows this description with a thorough analysis of the prob- 
lems of design, construction and operation of this type of 
aircraft. WHB (9) 

Data on Boiler Materials (Berechnungswerte der Kessel- 
baustoffe). Fr. P. Fiscuer. Krupp’sche Monatshefte, Vol. 12, Oct. 
1931, pages 267-27 

New results of investigations made it necessary to revise 
the previous tables on hot yield point and hot tensile 
strength of boiler materials, as given by Fr. P. Fischer & 
V. Ehmecke in Krupp’sche Monatshefte, Vol. 10, Dec. 1929, pages 
209-211 and abstracted in Metals & Alloys, Vol. 1, May 1930, 
page 521. The 3 new tables give data at elevated tempera- 
tures on common boiler steels group I-IV and Izett-steels, 
on the same steels in forged state and on Ni-bearing boiler 
steels. ' GN (9) 

Problems Involwed in the Choice and Use of Materials in 
Airplane Construction. P. Brenner. Technical Memorandum No. 
658, National Advisory Committee for Aeronautics, 25 pages. Mimeo- 
graphed. 

This is a translation of an article in Zeitschrift fiir Flug- 
technik und Motorluftschiffahrt, Nov. 14, 1931, pages 637-648. Com- 
parison of wood, light alloys, and steels. Duralumin dnd 
elektron have no actual fatigue limit, while the steels do. 
On the basis of 100 million cycles, steel, heat-treated to 
230,000 lbs./in.2 tensile (such as Cr Ni W) has the highest 
endurance limit per unit weight, elektron is next, and far 
behind come carbon steels and duralumin. Notched endur- 
ance specimens of elektron, however, show up better than 
steel, according to Ludwik’s tests. Wood is also useful for 
parts subject to vibration. Corrosion of duralumin is dis- 
cussed, with the usual conclusions that for service under 
marine conditions it is necessary to use duplex sheet coated 
with pure Al or a copper-free Al, or else anodic treatment 
followed by painting or greasing. An alloy “hydronalium” 
containing 7% Mg, %#%% Mn, which, hard rolled, has prop- 
erties approaching those of heat-treated duralumin, has 
good corrosion resistance and is promising for floats and 
hulls. Elektron has too low corrosion resistance for use on 
seaplanes, but has some use in land planes. Rust proof Cr 
steel seems so far to be the best solution of the seaplane 
corrosion problem. HwWG (9) 
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The Selective Application of Castings. R. A. BuLL. Stee! 
Founder, Vol. 2, Jan.-Feb. 1932, pages 24-28. 

The factors governing the use of castings, forgings or 
welded structures are discussed; steel castings have been 
extensively used in recent times. The importance of proper 
design in each case and of research work, particularly as 
to the causes of failures, is pointed out. Ha (9) 

Bearing Metals. C. H. Brernaum. Conference on Metals & Alloys 
Case School of Applied Science, Cleveland, Ohio, Paper No, i7, 
Nov. 1932, Mimeographed. 4 pages. 

The importance of a duplex structure, with hard particles 
that stand in slight relief after the bearing has been worn 
in, is stressed. The hard particles should not be distinctly 
abrasive to the journal. While the bearing should be hetero- 
geneous, the journal should be homogeneous. Soft journals 
will not stand up against bearings with very hard particles. 
Accelerated laboratory bearing tests are described and study 
of satisfactory and unsatisfactory used bearings advocated. 

HWG + Ha (9) 

How Much Power Should Gears Transmit? Earte BucKINGHAM 
(Massachusetts Institute of Technology). Machinery, Vol. 38, 
Oct. 1931, pages 81-87. 

Allowable load-transmitting capacity of gears may be 
considered as to: (1) static tooth load; (2) load capacity 
when intermeshing so that impact stresses must be consid- 
ered; (3) load capacity as limited by tooth wear. Excessive 
pressure will cause surface failure and pitting due to com- 
pressive fatigue. Includes formula for determination of al- 
lowable load and several tables of strength of gears of dif- 
ferent pitch, tooth form and metal. Metals included are cast 
iron, semi-steel and bronze, cast steel, SAE 1030 steel, SAE 
1045 steel, SAE 3245 steel and others of various forms of 
hardened steel. RHP (9) 

Pots ’n’ Pans. Metal Progress, Vol. 18, 1930, pages 38-41. 

Description of applications of Monel, pure nickel, and 
stainless steels in the Harvey Restaurants in the Cleveland 
Union Terminal. WLC (9) 

British Coinage. Journal Society Chemical Industry, Vol. 49, 
Jan. 3, 1930, page 15. 

Brief note on composition of new English silver coinage 
(Ag, 50%; Cu, 40%; Ni, 5%; Zn, 5%) VVK (9) 

Oxy-Acetylene Welded Aluminum Products, Industrial Gases, 
Vol. 12, Mar. 1931, pages 24-30. 

Fields for Al and its alloys are broadened by more ex- 
tensive use of the oxy-acetylene process. Describes new ap- 
plications of ox weld, e.g., motor truck bodies, decorative 
furniture, pipe fittings, door frames, “dry ice” containers 
and roofing. Also gives technique and general rules for 
welding Al and alloys. DTR (9) 

Welding Procedure for Saw Repairing. Industrial Gases, Vo). 
12, 1931, pages 43-45. 

Gives 3 processes and their uses for saw welding. (1) 
Electric butt or flash welding machine; (2) atomic hydrogen 
welding torch; (3) oxy-acetylene or gas welding torch. In 
the future large mills will repair broken and cracked saws 
by welding. DTR (9) 

Aluminum Cans. Journal Society of Chemical Industry, Vol. 50, 
Apr. 17, 1931, page 324. 

The increased use of aluminum for the preservation of 
foodstuffs by the canning and allied industries has led to 
the standardization of sheets suitable for the purpos: 
These are supplied in boxes of uniform weight of 112 ; 
in which the number of sheets varies with the size j 
thickness. In the following abbreviated table the thickness 
and size of the aluminum sheets is given, together with the 
number of sheets to the hundredweight; there is also an 
Hee i pg of the gage and designation of the correspond 
tinplate: 


Tinplate Approximat: 

Thickness gage and Size No. of sheets 
in. designation per cwt. 
0.0124 29.9 IC 20x14 330 
0.0156 28 TX 28x20 130 
0.0179 26.8 IXX 30x21 99 
0.0201 25.8 SDK 22x15 174 
0.0225 24.8 XXXX 20x14 182 
0.0375 20.4 DXXXXXX 34x25 35 


It is pointed out that the number of sheets varies slightly 
and the thickness is subject to the usual commercial rolling 
tolerances of + 2%. If desired, thinner sheets may be ob- 
tained, but the makers do not encourage this because of the 
softness of the metal, except in cases of very small con- 
tainers that do not call for very much working. (9) 

Chromium Plating’s Largest Field is Industrial. Metal Indus- 
try, N. Y., Vol. 29, Oct. 1931, pages 430-432. 

A list of the properties and industrial uses to which Cr 
plate has been put is given by the Vacuum Can Company. 

PRK (9) 

Powdered Metals Open New Field in Alloy Applications. 
American Metal Market, Vol. 38, Aug. 29, 1931, page 5. 

Originally printed in the bulletin of International Nickel 
Co. Points out the modern trend of using powdered metals, 
either as fine as talcum or as coarse as granulated sugar. 
Used in making paints, inks, welding wires, various alloys 
and bearings for automobiles and electrical equipment, 
which never have to be oiled. They may also be sprayed on 
metals as well as mixed with or sprayed on plastic mate- 
rials. Powdered Ni, Cu and Sn make possible production of 
porous metal bearings capable of holding 4-6% of their own 
weight of liquids. Charles Hardy of New York has been in 
the forefront of powdered metal development. DTR (9) 

Twist Drills, Proving Their Quality. Metal Progress, Vol. 29, 
Oct. 1931, pages 48-53. 

Studies at Morse Twist Drill and Machine Co., New Bed- 
ford, Mass., in development of better twist drills and meth- 
ods for controlling their quality are discussed. WLC (9) 

Lead Fittings for Modern Dwellings. Metal Industry, N. Y. 
Vol. 29, Sept. 1931, page 396. 


Illustrates the use of Pb around homes. PRK (9) 


Steels for Aircraft Engines 1918 ws. 1930. Metal Progress, 
Vol. 19, Jan. 1931, pages 70-76. 

Substitution of aluminum alloy parts for cast iron and 
use of lighter sections of heat-treated steels has greatly re- 
duced the weight:horsepower ratio of internal combustion 
engines. Discussion of steels and their applications. WLC (9) 











Manufacture of Springs from Hardened Low-Carbon Steel. 
(Ueber die Herstellung von Federn aus gehirtetem weichen 
Flussstahl.) H. Wiesecxe. Doctor’s thesis, Technische Hoch- 
schule Aachen, 1931. Paper, 6 x 9 inches, 81 pages. 

Basic Bessemer and basic open-hearth steel of .04 to .12% 
Cc was hot rolled to about 6 mm. diameter, water quenched 
and drawn down to about 3.6 mm. diameter. In a commer- 
cial-scale test, material of 0.06% C, rolled to 6 mm. diameter, 
and cooled normally on the hot bed, gave 66,000 lbs./in.? 
tensile, 33% elongation. After quenching by immersing the 
120 lb. coils in cold circulating water (providing the quench- 
ing temperature was high enough, i. e., if the rods were not 
too cold and the time in rolling not too long), the tensile 
strength rose to 87,000-105,000 lbs./in.2 averaging 94,000, 
with about 17% elongation. On drawing down to 3.6 mm. 
wire, the tensile strength rose to 142,000-172,000 Ibs./in.? 
Such wire was reported by spring makers as satisfactory for 
coiled springs. 

A previous large scale test was unsuccessful because it 
was run on Monday morning, with the rolls, reels, etc. too 
cold so that the quenching temperature was below 910° C. 
The quenching water must not be allowed to warm up. 

The conclusion is drawn that very great attention must 
be paid to the control of the process, else segregation in 
the ingot, differences in quenching temperature, in water 
temperature, ete., will prevent getting the desired prop- 
erties uniformly. 

The quenching method is only applicable to relatively 
small diameter wire, and to small coils, but the cheapness 

the starting material as compared to higher carbon steel, 
within the limits in which it is applicable, makes it promis- 
ing for use by plants having available cheaply the large 
amounts of water necessary for quenching, and willing to 
exercise the close control required. Basic Bessemer steel is 
preferred, though open-hearth is usable. 

Properties are plotted of several low carbon steels sub- 
jected to many tests in the laboratory, and the metallo- 
graphy of the structures obtained is discussed in some detail. 

H. W. Gillett (9)-B- 

Metals and Alloys in Modern Building. G. Macuto. Conference 
on Metals and Alloys, Case School of Applied Science, Cleveland, 
( o, Paper No. 13, 1931, 2 pages. Mimeographed. 

‘rief comment on applicability of various metals to mod- 

architecture, both for decorative use and as structural 
rts. Ability to preform parts in the factory and erect 
them speedily on the job is a factor. HWG + Ha (9) 
rrucks with Aluminum Tanks. (Grosstankwagen aus Alu- 
minium). Petroleum, Vol. 27, June 24, 1931, pages 4-5. 
(llustrations and description of aluminum tanks with a 
oline capacity of 2400 gals. built by the Standard Steel 
rks, Kansas City, Mo., and with a capacity of 10,000 liters 
t by the Daimler-Benz A. G., Gaggenau, Baden. EF (9) 

‘omething on the Possibilities for Use of Beryllium Alloys 
fs Tools (Etwas tiber die Verwendungsmiglichkeiten von 
Heryllium-Legierungen im Werkzeugbau). Das Werkzeug, (sup- 

nt to Maschinenkonstrukteur-Betriebstechnik), Vol. 7, June 10, 
page 124. 

» is of use particularly for pressing and stamping tools 
use of its light weight, corrosion-resistance, and high 

ticity. Its chief range of usefulness lies in the alloying 
20% Cu, Ni or Fe. Beryllium bronzes have a relatively 
tensile strength and high elongation. They are the al- 
of Be whose production is of practical value. MAB (9) 


Light Metal Alloy Pistons for Combusticn Engines. (Kol- 
ben fir Verbrennungskraftmaschinen aus Leichtmetallegier- 
ungen.) W. Scuutze. Dinglers Polytechnisches Journal, Vol. 346, 

1931, pages 193-195. 

tatistic data are presented showing the substitution of 
metal alloy pistons for cast-iron pistons since 1926, 
the technological reasons therefor are summarized. 
writer then takes up the various construction devices 
ch must be borne in mind when designing light metal 
tons. The different materials available and their physical 
sperties with reference to their chemical composition are 
idered and the paper concludes with a discussion of the 
ious kinds of testing to which the materials employed 
are submitted. EF (9) 

Special Copper-Bearing Alloys as Recent Commercial Ma- 
terials (Sonderlegierungen aus Kupfer als moderne tech- 
nische Werkstoffe). W. Scuutuze. Dinglers Polytechnisches Journal, 
Vol. 346, Oct. 1931, pages 164-167. 

\ttention is focussed upon Monel metal, artificial Monel 
metal and other Ni-Cu alloys, Ni-bearing brasses and 
bronzes, German silver, brass and bronze containing addi- 
tions of Al, Cu-Al alloys. Chemical analysis, physical and 
chemical properties, commercial utilization, etc., are dealt 
with, EF (9) 

Alloys in Aircraft Engines. R. R. Moore. Conference on Metals 
and Alloys, Case School of Applied Science, Cleveland, Ohio, Paper 
No. 18, Nov. 1931, 6 pages. Mimeographed. 

Résumé of previous papers by the same author. See ‘“Ma- 
terials of Construction in Aircraft Engines,” Metals & Alloys, 
Vol. 1, Nov. 1930, page 849. HwWG-+Ha (9) 


Growing Use of Chromium Plating in the Rubber Industry. 
N. Hat McKay. Rubber Age, Vol. 29, Sept. 25, 1931, pages 554- 
bd6. 

Great economies due to high resistance to wear and cor- 
rosion were effected by the use of chromium plating of mill 
rolls, tuber screws, molds, mandrels and other equipment 
necessary to the manufacture of rubber. Ha (9) 


The Development of the Werdau Light Metal Coach Con- 
struction (Die Entwicklung des Werdauer Leichtmetall- 
Omnibus-Aufbaues). LinpEMANN. Verkehrstechnik, No. 4, 1931, 
pages 180-181. 

_ Description of the 3 axle chassis for 48 seats. The saving 
in weight over the same construction in steel is 27%, al- 


though the same properties are present as would have been 
the case with steel. Ha (9) 


Economy of Steel Ties is Proved at Scarbro Mine. A. R. 
Lonc. Coal Age, Vol. 36, Sept. 1931, pages 483-484. 


A tabulation covering 3 years shows a total saving of al- 
most $18,000 over wood ties. Ha (9) 


<¢4oa 


Silumin in Mining and Crude Oil Preduction. (Silumin im 
Bergbau und in der Reoehiligewinnung.) E. Lourxe. Petroleum, 
Vol. 27, Dec. 1931, pages 955-958; Montanistische Rundschau, Vol. 
23, Oct. 16, 1931, pages 276-278. 

A table collecting 15 different physical properties of 5 
commercial light metals and light metal alloys is given and 
the actual utilization of Silumin in mining industries is 
demonstrated by several examples. EF (9) 


Pacific Coast Harbors Open Market for Steel Piling. Kaye 
Baron Lanspowne. Steel, Vol. 88, Feb. 5, 1931, pages 48-50. 

The growing popularity of the Dietz method of open sea 
harbor construction on the West Coast as a trade asset to 
cities lacking in natural harbor facilities and the northern 
spread of the marine borer which attarks wooden piling, 
are both contributing to the development of a large present 
and future market for American steel piling in competition 
with German steels. JN (9) 

Metallurgical Chemistry in the Aeronautical Industry (La 
chimica metallurgica nell industria aeronautica). AbELAIDE 
Lazo. Rivista Aeronautica, Vol. 7, July 1931, pages 30-44. 

Light metals used for the construction of different parts 
of the airplane are reviewed and their physical and chemical 
properties are outlined in functions of their heat treatment. 
The chemical compositions of the special steels used by the 
American aviation industry are listed in tables and refer- 
ence is made to types of steel employed in fuselage construc- 
tion. Aluminum alloys are considered with emphasis on 
their increasing importance and the composition of dural- 
umin, superduralumin, cast aluminum, alpax, lautal, avional 
and antierodal is discussed. The article concludes with ref- 
erences to the advantages of different forms of Mg alloys 
and their mechanical properties, as well as the possibilities 
of Be alloys. WAT (9) 

Light Metal Alloys for Materials of Construction in the 
Machine Industry (Leichtmetallegierungen als Baustoffe in 
der Maschinenindustrie). M. Kornic. Congres International des 
Mines, de la Métallurgie et de la Géologie appliquée, Section de Métallur- 
gie, 6th session, Liege, June 1930, pages 561-573. 3 figures, 
18 references. 

Composition and properties of 10 Al alloys, electron, me- 
dium carbon steel and Ni Cr steel are compared. Weldtug 
and protection against corrosion are discussed. No new data 
are included in the résumé. HWG (9) 

Higher Priced Materials without Added Costs. LeRoy H. 
Laraw. Product Engineering, Vol. 2, Oct. 1931, pages 446-448. 

By making full use of the die-casting properties and by 
designing to save machining and assembly costs, compli- 
cated parts were made for cylinder heads, pump yokes, etc. 

Ha (9) 

Stainless Steels. M. J. R. Morris. Conference on Metals and 
Alloys, Case School of Applied Science, Cleveland, Ohio, Paper No 
2, Nov. 1931, 5 pages. Mimeographed. 

Flat sheet metals are coming into architectural use. The 
Empire State Building was erected in 60 days’ less time 
because of the use of sheet. The main fields for stainless 
alloys are in exterior architectural use, in resistance to dry 
corrosion (scaling at high temperature) and in 
to wet corrosion. Very brief comment 
alloys, treatment and uses. 


resistance 
is given on types of 

HWG + Ha (9) 
Practical Advice Concerning the Building of Monel Metal 
Dye Tanks (Praktische Ratschlige zur Konstruktion von 
Fiirbetanks aus Monell-Metall-Blech). R. Muertter. Melliand 
Textilberichte, Vol. 12, Jan. 1931, pages 73-76. 

Anticipating the special requirements to be met with in 
tanks of the dyeing industry, the author takes up fully the 
following problems: (1) strength of the solders and their 
corrosion resistance; (2) folded joints: (3) welded joints, 
(a) oxy-acetylene welding, (b) electric are welding: (4) 
flanging and riveting. EF (9) 

Reinforcing Main-Line Railway Bridge by Welding. A. M 
KNow.es. Engineering News Record, Vol. 107, Sept. 10, 1931, pages 
411-412. 

The method of increasing the section of each flange by 
36 in.2 and 22 in.2, respectively, in order to keep within safe 
limits of stress is described in detail; 63,000 lbs. of metal 
was added; 2460 lbs. of welding wire was employed. Ha (9) 

High-Pressure Pipe Lines. J. Kioreprer & J. Wasser. Engineer- 
ing Progress, Vol. 12, June 1931, pages 121-127. 

The making and laying of gas lines for 115 lbs./in.2 and 
water lines of 2% to 3 ins. wall thickness is treated in de- 
tail. The pipes are water-gas or fusion-welded with lap 
welds. Several examples are illustrated. Ha (9) 


Alloys in Machine Tools. D. M. Gurney. Conference on Metals 
& Alloys, Case School of Applied Science, Cleveland, Ohio, Nov. 
1931, Paper No. 15, 7 pages. Mimeographed. Metal Progress, Vol. 
21, Jan. 1932, pages 46-51. 

The machine tools used in working metals, including 
lathes, planers, shapers, milling machines, drills and grind- 
ers are discussed. The development from ordinary steel to 
high-speed steel and the advent of electric drive and its in- 
fluence on the construction are described at length. 3%% Ni 
steel, low Cr-Ni steels and medium Cr-Ni steels are used 
in great quantities, in the production of gears, high-duty 
shafts and carburized parts. As an example of the various 
materials, the design of a turret lathe is described with its 
ferrous and non-ferrous alloys for the different places. The 
composition of several standard alloys is given. 

WLC + HWG + Ha (9) 

Use of Aluminum and Magnesium Alloys in Modern Con- 
struction, Part 2 (L”’ impiego delle leghe di alluminio e di 
magnesio nelle costruzione moderne, Part II.) G. Guzzont. 
La Metallurgia Italiana, Vol. 23, Dec. 1931, pages 1146-1161. 

Rather general discussion of casting, forming by roiling, 
extrusion, forging, etc., and of machining the light alloys. 
Riveting and welding are also briefly considered, Chiefly a 
résumé of facts elsewhere available. Contains 10 references, 
15 figures. HWG (9) 

Office Building of Steel and Glass. Witttam F. Hotranp. Steel, 
Vol. 88, Jan. 22, 1931, pages 35-37. 

Describes the new all-steel and glass office building of 
the Worcester Pressed Steel Co. at Worcester, Mass. JN (9) 
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HEAT TREATMENT (10) 
Case Hardening & Nitrogen Hardening (10c) 


Carburizing With Gas in an Electric Furnace. H. E. Kocu. 
S.A.E. Journal, Vol. 29, Nov. 1931, pages 369-371. 

Nitriding sometimes demands a furnace which cannot be 
kept employed all the time. It also stimulates the develop- 
ment of carburizing processes. A furnace is described which 
can be used for both nitriding with ammonia and carburiz- 
ing with either city gas or gas produced by vaporizing a 
specially blended compound. Carburizing costs by this 
method and by the electric box-furnace method are tabu- 
lated for comparison. Relatively low first cost and operating 
cost and a high degree of flexibility are claimed for the 
equipment. Discussion has to do with difficulties with alloys 
in high temperature equipment, the effect of the diffusion 
treatment, methods of packing work to secure uniform 
treatment, and protection of local surfaces which should not 
be case-hardened. WAT (10c) 

Gears for Aircraft Engines a Quality Product. A. K. Hamer. 
Steel, Vol. 89, Aug. 6, 1931, pages 41-42, 95. 

The reasons for spalling of gear teeth of carburized steel 
are discussed and a Cr-V steel and its proper treatment de- 
scribed for a high quality product. Micrographs to show the 
fine structure are reproduced. Ha (10c) 

An Appraisal of Nitriding. M. A. Grossmann. Engineering, Vol. 
131, June 19, 1931, page 802. 

Paper read before the American Iron & Steel Institute, 
New York, May 1931. See Metals & Alloys, Vol. 2, Nov. 1931, 
page 246. LFM (10c) 

What is Nitriding? How is it Done? J. H. Cares. Machinery, 
Vol. 37, Mar. 1931, pages 489-493. 

A general discussion and explanation of the principle and 
methods and apparatus involved in carrying out this 
process. Ha (10c) 

Nitriding of Alloyed Steels. W. J. Merten. Heat Treating & 
Forging, Vol. 17, Jan. 1931, pages 27-30. 

The process of nitriding depends on 3 reactions: (1) de- 
composition of ammonia (NHg) into nascent N and free H 
gas; (2) interaction of nascent N with metallic elements to 
form complex nitride MogNeFeeaN and CreFeeN-+FeeN (de- 
pending on composition of alloy steel); (3) diffusion of the 
nitride through the matrix, forming solid solution with Fe 
at the temperature of the processing cycle. Maximum solu- 
bility is reached at 1100° F. The decomposition of NHgz takes 
place at a temperature of approximately 800° F. An equip- 
ment of nitriding furnaces is described. Ha (10c) 

How to Obtain Best Results in Nitriding. J. H. Cartes, Jr. 
Machinery, Vol. 37, June 1931, pages 742-743. 

The preparation of the work to be nitrided, the composi- 
tion of the steels suitable for nitriding, protecting surfaces 
that are to be left soft are generally discussed. Ha (10c) 

Recent Experiences with Nitriding Steel, Especially in 
Construction of Machine Tools. (Neuere Erfahrungen mit 
Nitrierstahl, insbesondere im Werkzeugmaschinenbau.) W. 
Havre & F. Bruenr. Krupp’sche Monatshefte, Vol. 12, Nov. 1931, 
pages 295-299 

A few tests are described for determining if any changes 
in accuracy of assembly, deformation, hardness could be de- 
tected with nitriding steel after different times of opera- 
tion. Nitrided gears for instance showed after 10,000 hours 
of service no trace of wear. 8 references. Ha (10c) 

Nitriding Containers. J. W. Harscu & J. Mutiter (Leeds & 
Northrup Co.). Metal Progress, Vol. 20, Dec. 1931, pages 41-44. 

A parasitic reaction by which containers for nitriding rob 
the atmosphere of NHg available for nitriding the charge 
has been observed with certain container materials, notably 
18-8. As the containers are used, poorer nitriding results are 
obtained in the charge and heavy nitriding of the container 
takes place. High nickel alloys (Ni over 60%) and inert non- 
metallic materials (fused silica, etc.) were found very re- 
sistant to nitriding. Mn content in the nickel alloys above 
0.50% results in rapid attack of the container material. 
Enamel coatings are commented upon but their expansion 
characteristics and mechanical properties offer difficulties. 
Of the alloys, one of 62% Ni and 12.6% Cr is best suited; 
18-8 is poorest. All metals are more or less affected and 
welding affects their resistance. A semi-refractory insulat- 
ing brick container backed by welded metal container to be 
gas tight offers the best solution of the problem. WLC (10c) 

Hardness and Crystal Structure of Nitrided Steels Linked. 
O. E. Harper & Geo. B. Topp. Steel, Vol. 88, Mar. 19, 1931, pages 
51-52. 

Investigations of the correlation of hardness and crystal 
structure of nitrided steels at different depths suggest the 
desirability of developing nitrided cases consisting entirely 
of the qa-Fe phase; it was found that cases showing the face- 
centered cubic and a-Fe lattice were not brittle; methods 
should therefore be developed which produce nitrided cases 
free from the hexagonal lattice phase. Ha (10c) 

Correlation of the Crystal Structures and Hardness of 
Nitrided Cases. O. E. Harper & G. B. Topp. Transactions American 
Society for Steel Treating, Vol. 19, Nov. 1931, pages 41-65. 

See abstract of preprint, Metals & Alloys, Vol. 2, Dec. 1931, 
page 309. WLC (10c) 

Deep Nitriding by Program Contro!. J]. W. Harscu & J. 
Mutter (Leeds & Northrup Co.). Metal Progress, Vol. 21, Jan. 
1932, pages 74-76, 94. 

Variables in nitriding, materials in the reaction zone, 
temperature, time during which the reaction proceeds and 
the rate and manner of flow of the active agent are dis- 
cussed. Operations of commercial nitriding are proper heat 
treatment, cleaning and charging of the work, sealing and 
flushing the chamber free of air with NHs, heating the 
chamber, holding the work and chamber at temperature for 
proper time, and cooling the work and chamber. A duplex 
cycle of temperatures is described to attain high surface 
hardness and gradual drop from surface to core hardness. 
Any program of temperature cycle to give desired results 
as to penetration and hardness may be designed and con- 
trolled with proper instruments, Critical factors in nitriding 
cycles are discussed. WLC (19¢e) 
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JOINING OF METALS & ALLOYS (11) 
Welding & Cutting (IIc) 


The Electrical Weldability of Silicon Bearing Structural 
Steels. (Die elektrische Schweissbarkeit des Siliziumbau- 
stahles.) Hocuuemm. Die Warme, Vol. 54, June 26, 1931, pages 
493-494. 

Tests on two structural steels with 1% Si (0.12% C) anda 
0.8% Si (0.20% C) disclosed that no harmful effect is exerted 
by Si on the welding properties. EF (11c) 

Determines Heat Distribution in Torch-Cut Structural 
Steel. R. L. Geruso & T. N. Hannant. Steel, Vol. 89, July 16, 
1931, pages 39-40. 

As steel becomes brittle when heated to 572° F. it was 
the question how structural steel was influenced when cut 
or welded by the oxy-acetylene torch. From a series of tests 
it could be concluded that temperatures do not exceed 516° 
F.. and that only mild heat stresses below those required for 
safety are generated when the preheating flame is run over 
the line of cut. Ha (llc) 

The Strengthening of Welded Joints by Cross Straps, EF. 
HoeHNn. Engineering, Vol. 131, Apr. 17, 1931, pages 525-526. 

Author made series of tests on reinforced welded joints, 
Cover straps were applied across the joint and welded into 
place. Tests showed that these are best arranged on op- 
posite sides of the plates with the outer strap directly over 
the inner. Straps properly applied reduce the stress on a 
welded joint by 30% or more. Diagrams are given showing 
the method of testing. LFM (lic) 

Reinforced Concrete Construction and Welding Technique. 
(Eisenbetonbau und Schweisstechnik.) R. HorrMann. Beton und 
Eisen, Vol. 30, Aug. 1931, pages 284-285. 

The replacement of the universally used tied joint by 
welded joints, their greater economy, superior rigidity and 
other favorable structural properties in reinforced concrete 
construction are reported. Attention is diretted to the 
utilization of the spot welded fabric for structural work and 
some future possibilities of welding along this line are 
touched upon. EF (lic) 

Some Methods and Effects of Machine Gas Cutting. L. M. 
Curtiss. Western Machinery World, Vol. 22, Dec. 1931, pages 547- 
550; Iron & Steel of Canada, Vol. 15, Feb. 1932, pages 13-14, 24; 
Industry & Welding, Vol. 3, Jan. 1932, pages 1-5, 24; American 
Machinist, Vol. 75, Nov. 19, 1931, pages 784-785. 

The methods of machine gas cutting heavy plates and the 
metallurgical effect upon the metal cut as well as the 
economics of the problem are discussed. There has been con- 
siderable discussion, especially among the users of steel 
plate, as to the effect of gas cutting upon the material cut. 
When observed microscopically, the cut edge is found to be 
materially altered as compared with the original metal. Ap- 
parently this is a physical change, as the pearlitic steel has 
been transformed into an unstable condition, taking one of 
3 forms: sorbitic, troostitic or martensitic, according to the 
amount of carbon present and the speed with which the 


metal has been cooled. Considerable grain growth also 
occurs at the cut edge. The carbon content of the cut edge 
is also higher than the original metal. This is attributed to 
the fact that the pearlite patches in the original steel were 


absorbed while passing through the transformation range, 
forming austenite; the ferrite was thrown out of solution on 
cooling. Annealing or normalizing a gas cut piece will re- 
store the original properties of the material. 

OWE + RHP + Ha + WAT (iic) 

Technique in Stamping and Resistance Weiding (Stanzerei- 
technik und Widerstandschweissung.-) Fettx GoLpMan. \/as- 
chinenbau, Vol. 10, Aug. 6, 1931, pages 489-492. 

Discusses the influence of resistance welding on strensth, 
the science of resistance welding, weldable materials and 
strength, welding practice, construction of the apparatus 
methods, loads and costs, welding procedure, preparation o 
the welding rod, effect of welding on the material, and test 
ing of welds. MAB (i1c) 

Health in Welding Shops. W. von Gonzensacn. Welding J our- 
nal, Vol. 28, Nov. 1931, pages 344-345. 

Paper read before the Tenth International Congress of 
Acetylene and Welding Industries, Zurich, July 1930. The 
author, an industrial hygienist, discusses the chemical and 
physical dangers to health of oxy-acetylene and arc weld- 
ing. Good ventilation and proper protection from sparks, 
dazzling light and infra-red rays are essential. Instruction 
and education of workmen is suggested. TEJ (iic) 

V or X-shaped Seams? (V oder X Nihte?) E. Héuy. Die 
Warme, Vol. 54, Nov. 28, 1931, pages 885-887. 

Although, on account of the smaller cross sectional area, 
the X-shaped seam requires both less material and work, 
the V-shaped seam has apparently been preferred by the 
shops for the same sheet size. The adequacy of both seam 
profiles are critically discussed from the view-point of in- 
ternal stresses. The valuation resulting seems to speak in 
favor of the X-shaped seam. The soundness of the V-shaped 
seams is endangered to a larger extent due to the occur- 
rence of blow-holes, notches and other discontinuities. 

EF (11c) 

Gas Cutting Alters Steel Structure. L. M. Curtiss. Machine 
Design, Vol. 3, Dec. 1931, page 31. 

As gas-cutting changes the pearlitic structure it is neces- 
sary to anneal the steel after cutting, or preheat the steel 
which will prevent the change to some extent. Ha (1l1c) 

Machine Gas-Cutting Heavy Plate. L. M. Curtiss. Steel, Vol. 
89, Nov. 16, 1931, pages 31-33, 38. 

Some results of comparison between acetylene and gas- 
cutting of heavy plate are given. There is usually an in- 
crease in carbon on the outside gas-cut edge, and a harden- 
ing effect takes place. This effect can be eliminated if the 
steel is preheated before gas-cutting. The depth of pene- 
tration of the altered zone has been found to have a definite 
relation to the thickness of the material cut; this relation- 
ship is shown on a chart. Ha (llc) 


Frame for Astronomical Telescope. A. F. Davis. Journal 
American Welding Society, Vol. 10, Nov. 1931, page 8. , 

In order to save weight and give a structure with a mini- 
mum of deflection, arc welded steel construction was use 
for a large telescope tube. 


TEJ (11c) 















Oxygen Machine Cutting. Industrial Gases, Vol. 12, Mar. 1931, 

age 23. 

4 Deals with fuel gas used with O, acetylene, coal gas, and 
H, citing advantages of each. DTR (1l1c) 

Welding Alloy Steels Improves Ordnance. Metal Progress, 
Vol. 18, Nov. 1930, pages 68-74. 

Developments in welding practice using the X-ray as a 
guide are described. The Watertown Arsenal has made 
marked improvements in welding technique and quality of 
ordnance structures by the X-ray development of welding 
methods. WLC (11c) 


New Washer Punch Press of All-Welded Rolled Steel Con- 
struction. Everett CuapmMan (Lukenweld Inc.). Journal American 
Welding Society, Vol. 10, Nov. 1931, pages 43-44. 

Description of a large punch press; the housing, outboard 
bearing assembly, gears, pinions, flywheel and other parts 
of which were fabricated by gas-cutting, forming and arc 
welding of rolled steel plates and slabs. A reduction of over 
2% tons in the total weight of the press was accomplished 
through efficient design and more economical distribution of 
metal. TEJ (llc) 

The Oxy-Acetylene-Welding in the Building of Pipe Lines. 
(Die Azetylen-Sauerstofischweissung im Rohrleitungsbau.) 
H. Bucuuoiz. Autogene Metallbearbeitung, Vol. 24, Dec. 1, 1931, 
pages 351-355. 

This method is particularly suitable for welding pipe lines 
as oxide-constituents and gas inclusions are kept away from 


the melt and the weld possesses a high strength and great 
elongation. Besides, oxy-acetylene welding guarantees a 
dense weld. Illustrations and tests are given of joints and 
flanges. Ha (llc) 


New Type of Hydrogen-Air Blowpipe for Lead-Burning. 
Industrial Gases, Vol. 12, Mar. 1931, pages 37-38. 

New type of portable blowpipe for repairs in out-of-the- 
way places. It is not to replace blowpipes using O with fuel 
gas. Gives details of tests and shows specimens of work on 
lead and pewter. DTR (11c) 

The Welding of Alloys. Industrial Gases, Vol. 12, June 1931, 
vaages 93-97. 

' -eprinted from Oxy-Acetylene Tips, Vol. 6, Feb. 1931, together 
with excellent pointers. Practically all types of alloys, fer- 
rous and non-ferrous, can readily be welded by the oxy- 
etylene process. Most alloys have qualities peculiar to 
mselves, which of course require slight alterations from 
standard welding practice. The various details of these 
rht alterations are given for Cr and Cr-Ni steels, Mn 
eels, Mo, V and Si-Mn-Cr steels, Si irons, Al and its alloys, 
Ni and monel metal, Cu and its alloys. DTR (1l1c) 


Welding Aluminum. American Metal Market, Vol. 38, June 13, 
1931, page 4. 

eprinted from instruction bulletin of Aluminum Company 

America. Expert and detail instructions for gas torch, 
metallic are and carbon are welding are given. Also for the 
welding of castings. The types of fluxes, size and kind 
( lame, thickness of metal, preparation of material, kind 
( velding rods, ete., are thoroughly explained. DTR (llc) 

‘ast Welding Cuts Line Costs. American Gas Journal, Vol. 135, 
( 1931, pages 59-60. 

escription and discussion of the new Lindeweld process 
xy-acetylene welding. Labor and materials costs are 
to be reduced while construction is speeded up. 

CBJ (11c) 

‘usion-Welded Drums Authorized by A.S.M.E. Boiler Code 
Committee. Power, Vol. 74, July 21, 1931, page 107. 

fter 10 years of study and discussion, power boiler 


mM tte 


| 


d s fabricated by fusion welding have been authorized 
by the Boiler Code Committee of the American Society of 
Mechanical Engineers. Welding requirements are specifical- 


tlined for 3 classes of vessels. Class 1 vessels may be 
for any purpose without restriction. Class 2 vessels 
n be used for any purpose except for holding lethal gases 
or liquids, or holding any liquids at a temperature of 300° F. 
or above. The maximum pressure at which any vessel can 


be operated is 400 lbs. and the maximum temperature 700° F. 
The maximum plate thickness is 1% in. Class 3 includes all 
vessels covered by this code not exceeding % in. plate thick- 
ness and used for the storage of gases or liquids at tempera- 


tures not materially exceeding their boiling temperature at 
atmospheric pressure, and at pressures not to exceed 200 lbs. 
or temperatures not to exceed 250° F., and providing also 
that the gases or liquids are not lethal. Class 1 vessels and 
boiler drums must have X-ray examination and stress reliev- 
ing by over-all heating. The requirements for fusion-welded 
boiler drums are: a joint efficiency of 90%; tension bend and 
Specific gravity test pieces taken from a continuation of the 
weld; the bend test specimen, transverse to the welded joint, 
to show a fiber elongation of 30% without cracking; a mini- 
mum specifie gravity of the weld metal of 7.80; X-ray tests 
for plate thicknesses of 3 in. and less; heating the shell, in 
toto or by sections, to at least 1100° F. for 1 hr. per in. of 
thickness, VVK (l11c) 


Riveting (IId) 


Rivets in Metal Airplane Structures. (Das Nieten im 
Metall-Flugzeugbau.) Ericu Ricxert. Maschinenbau, Vol. 10, 
Aug. 6, 1931, pages 502-504. 

Reviews the work of Pleines (See Metals & Alloys, Vol. 2, 
May 1931, page 104) concluded in 1928 on the riveting ma- 
terial used in Germany for airplanes. Discusses the present 
Status of riveting for such structures. The same methods 
of manufacture for this kind of rivet can be used for other 
ludustrial construction purposes. MAB (11d) 


_ Eliminating Scale on Rivets. D. J. Cuampion. Boiler Maker, 
Vol. 31, Jan. 1931, page 23. 

By using a different shaped head when driving than one 
which conforms exactly to the style of head originally found 
on the rivet, the scale on the head will be broken. Ha (11d) 








U.S.PATENT 1,829,903 


SOLVED THIS DIFFICULT 
“EVERDUR” Brazing JOB 





b hin Everdur spud is brazed with "'Sil-Fos,"’ 
at 1300° F. into the drawn Everdur pres- 
sure tank, in two minutes, by the ‘World's 
Foremost Heater Builders." 


The brazing material formerly used necessi- 
tated a temperature sufficient to weaken the 
metal of the tank—something highly undesir- 
able, as the tank has to withstand 450 Ibs. 
water pressure. 


"Sil-Fos" is a patented alloy containing silver 
and phosphorus in combination with copper. 
The combination gives strength, ductility and 
penetrating qualities and lowers the melting 
point several hundred degrees below the tem- 
peratures required by spelter, bronze or other 
commercial alloys. 


"Sil-Fos" Brazing Alloy is recommended espe- 
cially for brazing copper, brass, bronze, ex- 
truded brass and bronze, nickel, nickel-silver, 
monel and other non-ferrous metals and alloys. 
Send for Bulletin No. 77MA and other useful 
literature. 


HANDY & HARMAN 


Executive Offices 


57 William St., New York 
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WORKING OF METALS & ALLOYS (12) 
Melting & Refining (12a) 


Deoxidizers and Fluxes. G. L. Battey. Foundry Trade Journal, 
Vol. 46, Jan. 7, 1932, page 6; Jan. 21, 1932, pages 57-60: Metal 
Industry, London, Vol. 40, Jan. 8, 1932, pages 31-34. 

An article dealing with non ferrous metallurgy, in which 
the author discusses first the subject of deoxidizers, pointing 
out that these materials must be capable (1) of reducing 
existing oxides and (2) of being readily removed from the 
bath subsequert to their reaction with the oxides in the 
bath. Discusses the relationship between heat formation 
and affinities for oxygen at high temperatures and points 
out that the heats of formation are roughly indicative of 
the value of various elements as deoxidizers. The behaviour 
of common deoxidizers is dealt with, special attention being 
directed to P and B. The uselessness of Al as a deoxidizer 
is referred to. Some reference is also made to the alkali and 
alkaline earth metals in this connection. Attention is directed 
to the recent work on the deoxidation of metals by reduc- 
ing gases. The latter part of the paper deals with fluxes, 
these being defined as (a) solvents for metallic oxides, (b) 
inert covers to protect metal from oxidation and gas ab- 
sorption, (c) materials for the removal of impurities other 
than oxygen, (d) volatile salts which remove inclusions by 
mechanical action, and (e) degasifiers. Special attention is 
directed to the fluxes which have proved of value in the 
manufacture of Al, Mg and light metal alloys. 2 tables and 
8 photographs, PRK+OWE (12a) 


Carbon-Oxygen Equilibrium in Liquid Iron. H. C. VAcHER 
& E. H. Hamitton. Rolling Mill Journal, Vol. 5, Mar. 1931, page 
210. 

Abstract of a paper presented at the New York Meeting 
of the American Institute of Mining and Metallurgical En- 
gineers, week of Feb. 16, 1931. See Metals & Alloys, Vol. 2, 
July 1931, page 134. JN (12a) 


Iron and Aluminum in Brass Scrap, Epmunp R. Tuews. Metal- 
lurgist, Nov. 1930, pages 165-166; Dec. 1930, pages 188-189. 

The most important impurities in brass scrap are Fe and 
Al. Loose Fe is generally removed from brass scrap by mag- 
nets. The disadvantages characteristic of more than minute 
iron contents in common brasses are primarily due to the 
affinity of iron for carbon and to the low degree of solu- 
bility of the iron-carbon compounds in brass. This leads to 
the formation of extremely hard inclusions concentrated 
especially along the surfaces of the castings, rendering cut- 
ting and finishing treatments exceedingly difficult, if not 
impossible. Iron carbides are prevented from formation 
either by increasing the degree of solubility of iron in the 
brass or by decomposing the carbon compound before cast- 
ing. The solubility of Fe in brasses increases with the Zn 
contents, but even the highest Zn contents of commercial 
brasses do not suffice to dissolve considerable quantities of 
metallic Fe, such as are accidentally introduced in the form 
of scrap Fe or to prevent the combination of such Fe with 
Cc. Mn tends to increase the separation of Fe from its solu- 
tion in brass. All brass scrap believed to contain consider- 
able quantities of scrap Fe should be fused at minimum 
temperatures, preferably in crucible furnaces. Occasional 
skimming during the melting-down period and the addition 
of Cu seale to the melt after bringing it up to casting tem- 
peratures will remove a large proportion of the Fe. Final 
decomposition of the iron carbides contained in brass alloys 
is effected by washing the melt—at full casting temperatures 
—with a slag consisting of a mixture of equal parts of soda 
ash and silica sand, the total quantity of slag mixture em- 
ployed for this purpose amounting to about 3% of the weight 
of the metal. By this treatment, the carbides are dissolved; 
the carbon is oxidized; all the iron is absorbed by the brass. 
The Fe is not removed by this process, but since Fe in solu- 
tion. while hardening the brass, does not spoil the brass for 
cutting and finishing, this consideration is of comparatively 
small importance. If it is desired to effect a reduction of the 
Fe contents, liberal additions of potassium sulphate should 
be made during the melting down process; part of this salt 
is added with the cold charge. The slag formed must, how- 
ever, be removed before adding the soda ash silica sand 
mixture, the decomposing influence of which on the iron 
carbides is considerably reduced by the sulphate. Small per- 
centages of Al may be removed by treatment of the melt 
with potassium sulphate; the process is carried out as indi- 
cated for Fe. However, if this type of scrap is to be em- 
ployed in the production of high-grade material, it should 
first be remelted and refined separately, and the ingots pro- 
duced then added to the virgin brass. Scrap containing con- 
siderable quantities of Al should never be used in bulk. The 
raw material should be remelted and treated with potassium 
sulphate and the ingots produced added in very small 
amounts to brass alloy melts of medium quality. The attempt 
should never be made to use the Al contents of the scrap to 
make up part or all of the percentage of this constituent in 
the alloy to be produced. Excessive formation of oxides and 
dross will remove so much of the original Al as to render 
accurate calculations useless. VVK (12a) 


Flotation of Graphite in Cast Iron. A. L. Norsury & C. Row- 
Ley. Foundry Trade Journal, Vol. 45, Sept. 24, 1931, page 198. 

The authors point out that it is common knowledge that 
graphite rises to the surface of ladles of molten metal in 
the case of high total C, hyper-eutectic iron, but it is prob- 
ably not so generally recognized that graphite can float up- 
ward in the partly solidified metal in the case of relatively 
low total-C cast iron of the cylinder type, which contains 
as little as 3.3% total C and 1.5% Si; that is to say, which 
contain much less C than the eutectic composition and con- 
sequently have a longer freezing range. Analyses of the 
total C content of gray pig iron at various points from the 
top to the bottom of the face of the fractured pig show that 
graphite does float upward as the pig solidifies. The authors 
support this contention by quoting various examples of this 
phenomenon and employ their findings to support the view 
that graphite is deposited directly from the melt. See also 
Metals & Alloys, Vol. 3, Feb. 1932, page MA 44. OWE (12a) 
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Casting & Solidification (12b) 


Recasting of Bearings in Automobile Repair Work, 
(Lagerausgiessen bei Automobil-Reparaturen.) K. 
Deutsche Motorzeitschrift, Vol. 8, Nov. 1931, pages 390-393. 

_ The salient features of 9, die-casting machine for cast- 
ing bearings under pressure is described at length. The 
deficiencies associated with other methods are critically 
discussed. The author pays attention to furnishing the proof 
why the new method is more efficient and cheaper on one 
hand and why the cast bearings are qualitatively superior 
on the other hand. EF (12b) 


The Application of Water-Cooled Molds For Casting Stee}, 
(Die Verwendung wassergekiihiter Kokillen zum Giessen 
von Stahl.) W. Hessensrucn & W. Borrennerc. Mitteilungen Kaiser 
Wilhelm Institut fiir Eisenforschung, Vol. 13, report 188, 1931 
pages 205-213; Stahl und Eisen, Vol. 51, Dec. 24, 1931, page 1600, 

200 kg. iagots of high speed steel, tool steel, stainless 
chromium steel, and Cr-Ni steel. Melts which had been made 
in an electric furnace were alternatingly cast in common 
gray cast iron molds and in a water cooled copper mold 
The dimensions of the ingots cast in the 2 types of molds 
were practically the same. Primary crystallization, appear- 
ance of fracture, micro-structure and segregations were 
studied. During the casting in the water cooled mold the 
amount of heat taken up by the water was determined. The 
temperatures of the water increased to about 40° to 50° c 
during the casting. The cooling water consumption amount- 
ed to about 15 to 20 liters per kg. The ingots were stripped 
at a temperature of about 900°-1000° C. at the surface. There 
were no objections as to the appearance of the fracture of 
the ingots cast in the 2 types of molds. Cracks and pipes 
were not found in the water cooled ingot when a hot top 
was used. The primary structure was alike in both cases 
and there were no differences as to microstructure and grain 
size. The segregation of the water cooled ingot in the ver- 
tical direction is rather small, but the segregation is some- 
what more pronounced in horizontal direction, but as a 
whole the segregation is not essentially affected by water 
cooling. In every respect the differences caused by the 2 
mold types are rather insignificant. It is shown that the 
casting temperature much more affects the structure than 
the type of the mold. The surface of the water cooled cast 
ingots is much smoother than that of the normal cast ingots, 
In comparison with the cast iron mold the durability of the 


copper mold is unlimited. 10 references. GN (12b) 
On the Solidification Shrinkage of Carbon Alloys of Man- 
ganese, Nickel and Cobalt. Kota Honpa, Yostnaru Matuyama 


& Tapatucu Isope. Science Reports of the Tohoku Imperial University 
Sendai, Japan, Vol. 20, Oct. 1931, pages 594-598. 

The measurements were made with a thermo-balance: the 
change of volume during solidification was measured as fol- 


lows: 
98.9% Mn 97.8% Ni 97.8% Co 

Metals Manganese -1.1%C -2.2% C -2.2% C 
8 V (%) 
ee -4.5 -1.60 +2.06 +2. 

While Mn and its alloy with C contract, like other metals 
and alloys, Ni and Co expand; they form an eutectic th 
C. Since the density of solid C is very small compared th 
Ni and Co. a great expansion must take place when during 


solidification C dissolved in these molten metals separates as 
free C whereas under the same conditions Ni and Co con- 
tract; the result of these 2 opposite effects may be positive 
as actually observed. The case is analogous to that of gray 
cast iron during solidification. 7 references. Ha (i2b) 


Centrifugal Casting Process Produces Cylinder Linings 
Having Superior Wearing Qualities, J. E. Hurst (Sheepbridce 
Stokes Centrifugal Casting Co., Ltd.). Automotive Industries, 
Vol. 64, June, 1931, pages 882-884. 

Shrinkage defects and subcutaneous blowholes due to the 
defective feeding of the inner central portion in sand cest- 
ings are eliminated in centrifugal castings. For heavier 
castings, for use as locomotive piston valve liners and large 
piston ring drums, the composition of material complies 
with requirements of “Spun-Sorbitic” patent: the materia! is 
of a low Si content and possesses a complete eutectoid struc- 
ture. After solidification the material is specially cooled. 
The large grain size is eliminated; this is the chief disad- 
vantage of pearlitic cast iron. Other harder cast iron alloys 
are used also. One of the latter type contains Mn and Cr 
and can be used either in its “as-cast” condition or in the 
oil-hardened and tempered condition. The Brinell hardness 
of as-cast material ranges from 260 to 320, and of the tem- 
pered material from 320 to 475. The tempering is done by 
heating liners to 850° C. for 10-15 min. and quenching in 
oil. DTR (12b) 

On the Influence of Manufacturing Conditions upon the 
Properties of Cast Iron Rolls. Kouer Tanicucni. Seitetsu Kenkyu, 
Nov. 1931, pages 224-238. 

Under different conditions 3 kg. of roll material, con- 
taining 3.11 % C, 0.58 % Si, 0.57 % Mn, 0.592 % P, 0.038 % S, 
were cast into two molds. A mold was made of sand, in one 
side a cast iron block being attached. The other mold was 
made of a porcelain tube heated in a nichrome furnace. By 
these molds the structures of chilled and sand rolls (or inner 
part of chilled roll) was obtained, respectively. Hardness of 
chilled surface and depth of chilling for the chilled castings 
were measured, and hardness, tensile strength and tough- 
ness for the sand castings were also measured. From these 
results, the influence of the manufacturing conditions upon 
the properties of cast iron rolls was deduced as follows: 
High melting temperature and high casting temperature are 
both favorable to make them as high quality as possible for 
both chilled and sand rolls, if no trouble is met in practical 
operation. The most beneficial thickness of iron mold for 
chilled roll is about 1/3 of the diameter of roll body. The 
effect of the temperature of mold on the depth of chill was 
studied. Copper or aluminum mold was tried instead of cast 
iron mold to increase its chill effect, but the result was not 
so effective as expected, owing to the formation of a re- 
markable clearance between mold and roll body immediately 
after pouring. ST (12b) 
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The Cooling of Ingots in Molds, Especially of Brass Ingots 
in Water-Cooled Molds. (Ueber die Abktithiung von Blicken 
in Kekillen, insbesondere von Messingbliécken in wasser- 
gektihiten Kokillen.) W. Rorn. Doctor’s thesis, Technische 
Hochschule, Aachen, 1930. 27 pages. 

Small cylindrical ingots of 70 : 30 brass, 15 cm. diameter 
py 20 cm. high were cast in a thin-walled water-cooled 
copper mold, in straight and tapered heavy and thin walled 
cast iron molds, and in dry sand. 

Pouring temperature, casting time, and rate of flow of 
cooling water in the case of the water-cooled mold, were 
varied. Temperature gradients and cooling rates were de- 
termined and compared with mathematical theory. The data 
are plotted in detail. The time to freeze could be changed 
50% by a 15% change in rate of flow of cooling water. 

Although the equilibrium diagram indicates that 70 : 30 
should have a freezing interval, it was experimentally found 
to freeze at constant temperature when cooled rapidly. This 
is claimed to avoid segregation. While material segregation 
was found in the sand castings the iron mold appeared to 
avoid it as well as the water cooled mold. 

Macro-etching showed the finest grain size on casting 
from the liquidus temperature into water cooled molds. The 
next finest grain, with a small transcrystalline outer zone 
was obtained by casting from 80° C. above the liquidus into 
a heavy walled iron mold and jarring it during solidification. 

HWG (12b) 


Staveley Sand-Spun Pipes. Gas Journal, Vol. 195, July 8, 


1931, page 101. 
Reviews the pamphlet put out by Stavely Coal and Iron 
Company Ltd., explaining the firm’s process for producing 


east-iron pipes by centrifugal casting in dried sand molds, 
rammed in metal flasks and revolving at high speed until 
the pipes solidify. MAB (12b) 


4 New Machine for Centrifugal Casting. (Une nouvelle 
Machine pour Coulée centrifuge.) Dertcroisette. Revue de Fon- 
jerie Moderne, Vol. 26, Jan. 10, 1932, page 9. 

esecription of an English casting machine which can be 
operated by one man. Ha (12b) 


totteom-Cast Practice. Part 17. Epmunp C. Bitzer (Mine & 

Smelter Supply Co.). Blast Furnace & Steel Plant, Vol. 19, Dec. 
1931, pages 1572-1576, 1587. 

ymparison of advantages and disadvantages of bottom 

ng with those of top pouring. The method of bottom 

( ne is deseribed and the design of stools, runner brick 

a molds is discussed. Piping and segregation in bottom- 

ingots are considered. MS (12b) 


ush Casting of Aluminium Utensil Spouts, Rogert J. ANDER- 


S Vetal Industry, London, Vol. 40, Jan. 1, 1932, pages 7-10. 
y commercial Al alloy can be used to make a slush cast 
S] which is low in cost, has an excellent surface finish, 


n-walled, and of uniform thickness. Factors such as 
n design, pouring and finishing are discussed. PRK (12b) 



































Operated Hotels | Operated Hotels 


feature feature 
— Rates Starting 
omtortabdle : 
Rooms $2.50 Single 


In Cleveland Its The HOLLENDEN 


LMER HOGREN, MANAGER 
1050 Rooms, all with Bath and 4-Station Radio Speaker 


In Columbus Its The NEIL HOUSE 


TOM A. SABREY, MANAGER 
655 Rooms, all with Bath—‘‘Across from the Capitol” 


In Akron Its The MAYFLOWER 


Cc. J. FITZPATRICK, MANAGER 
450 Rooms, all with Bath and 4-Station Radio Speaker 






























Rolling (12c) 


Motors and Control for Rolling Cold Strip Steel. Francis 
Mou.er. Steel, Vol. 89, Nov. 30, 1931, pages 31-32, 36; Dec, 14, 
pages 31-33. 

The installation of a four-high-roller-bearing mill is de- 
scribed. The methods of control for maintaining the tension 
of the strip between mill stands and the necessary equip- 
ment is described and illustrated. Ha (12c) 


Developments in Sheet Mill Practice, Enpwarp S. LAWRENCE. 
Sheet Metal Industries, Vol. 5, May 1931, pages 13-16; June 1931, 
pages 87-91; July 1931, pages 167-168. 

Part I outlines recent developments in the equipment for 
the handling of sheet. Pair heating furnaces, pack heating 
furnaces, and conveyor systems are discussed. Part II re- 
views recent patents covering reduction of bars and packs 
to gage, continuous rolling, normalizing and annealing fur- 
naces, conveyors and pickling machines. The third part dis- 
cusses patents covering new pickling devices together with 
those covering annealing boxes, AW™M (12c) 

French vs. American Sheet Steel. Ep. S. Lawrence. Heat Treat- 
ing & Forging, Vol. 17, Feb. 1931, pages 133-136, 138. 

A thorough investigation of French and American prac- 
tice in the manufacture of sheet steel shows that the sheet 
bar used by French mills is not as homogeneous in analysis 
and structure as the sheet bar used here. The present dif- 
ferences in processing can be summarized as less elonga- 
tion in cold rolling and utilization of continuous normalizers 
for the second anneal, thus replacing box annealing. 

Ha (12c) 

German versus American Sheet Steel. E. S. Lawrence. Heat 
Treating & Forging, Vol. 16, Sept. 1930, pages 1156-1158. 

The author compares the methods employed in America 
and Germany for the production of steel sheets. Ha (12c) 


British versus American Sheet Steel, Epw. S. Lawrence. Heat 
Treating & Forging, Vol. 17, Oct. 1931, pages 955-958. 

A comparison of British and American methods of 
processing full finished sheet steel leads to the conclusion 
that the irregularity of grain structure in the majority of 
high grade sheet steels as double box annealed in Great 
Britain indicates the necessity for basic normalized sheet. 
American mills could well adopt the lower range of C con- 
tents. Ha (12c) 

American Rolling Mill Construction (Eindriicke aus dem 
amerikanischen Walzwerksbau). A. Korce.. Stahi 
Vol. 51, Nov. 26, 1931, pages 1468-1478. 

Paper before the Annual Meeting of the Verein deutscher 
Eisenhtittenleute, Nov. 28, 1931, at Diisseldorf. The avérage 
of the American rolling mills is superior to German rolling 
mills as far as production and saving of manual labor goes. 
Numerous newer American mills for the production of bil- 
lets, slabs, beams, rails, all kinds of merchant shapes, rods, 
Plates, sheets, hoops, ete., are described and shown in 
sketches. Rolling mill furnaces are briefly discussed, as well 
as bearings, cold rolling and wire drawing. GN (12c) 

The Cold Roll Forming of Metal Retainer Strips. D. A. 
Jounston (Kane & Roach, Inc.). Metal Stampings, Vol. 4, May 
1931, pages 401-404. 

Illustrates and describes layout of 9 sets of rolls used in 
the cold roll forming of gypsum board retainer strip. 

JN (12c) 

Seamless Steel Tube Manufacturing Methods. G. P. McNirr 
(National Tube Co.). Rolling Mill Journal, Vol. 5, Feb. 1931, 
pages 127-128, 140. 

Abstract of a paper presented before the American Society 
for Steel Treating, Western Metal Congress, San Francisco, 
week of Feb. 16, 1931. See Metals & Alloys, Vol. 2, Oct. 1931, 
page 224. JN (12c) 

The Design of Rolls for Cold Roll Forming Machines, D. A. 
Jounston (Kane & Roach, Inc.). Metal Stampings, Vol. 4, June 
1931, pages 489-492. 

A chart developed by the author is furnished for deter- 
mining the length of are in any given bend from 5° to 90°; 
such bend having an inside radius of 1/64 to 5/16 in. and 
being made from stock 0.005 to 0.200 in. in thickness. 

JN (12c) 

Analysis of Rolling Forces. Joun H. Hitcucock. Rolling Mill 
Journal, Vol. 5, Sept. 1931, pages 583-586; Oct. pages 659-660. 

Theoretical discussion and development of formulas for 
the calculation. Ha (12c) 


Location of the Neutral Line in a Roll Pass. Watter DARL. 
Rolling Mill Journal, Vol. 5, Aug. 1931, pages 555-557. 

A method for determining the neutral line is described and 
rolling troubles due to the wrong position of the neutral 
line in a profile pointed out. See Metals & Alloys, Vol. 2, Dec. 
1931, page 313. Ha (12c) 

The Composition of Modern Roll Metals. Part I. Joun H. 
Hruska. Rolling Mill Journal, Vol. 5, Mar. 1931, pages 163-166. 

The chemical analyses of a number of common roll metals 
—cast iron, cast steel and alloy steels—are given, with a 
discussion of the properties and uses of the manufactured 
rolls and the influence of various individual chemical con- 
stituents. JN (12c) 


und Eisen, 


Recent Development in Cooling Bed Construction. (Neuere 
Kiihibettbauarten.) M. Curtu. Stahl und Eisen, Vol. 50, Jan. 16, 
1930, pages 65-70; Jan. 23, 1930, pages 99-105; Translated in 
Rolling Mill Journal, Vol. 4, Aug. 1930, pages 423-426; Sept. 1930, 
pages 493-494; Dec. 1930, pages 691-694. 

Report 73 of the Rolling Mill Committee of the Verein 
deutscher Eisenhiittenleute. Includes discussion. The re- 
quirements which cooling beds of high capacity have to 
meet are outlined. The disadvantages of older types of me- 
chanical cooling beds are discussed and a detailed, illus- 
trated description of modern constructions of cooling beds 
is given. The article also mentions improvements in mechan- 
ical piling of the bars after they have been cut to size 

GN + MS (12c) 
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Antifriction Bearings Aid Progress of Backed-Up Millis. 
M. D. Baucuman (EB. W. Bliss Co.). Steel, Vol. 88, Feb. 19, 1931, 
pages 35-37. 

The first large cluster mill for cold rolling wide sheets 
was installed in the Huntington, W. Va., plant of the Inter- 
national Nickel Co. in 1924. This mill was equipped with 
babbitted bearings. In 1930 the bearings on the necks of 
the backing rolls were replaced with roller bearings. This 
effected a considerable saving in power and maintenance 
costs. The use of antifriction roller bearings on roll necks 
and on other parts of rolling mills was initiated by the 
Timken Roller Bearing Co. and furthered by the E. W. Bliss 
Co. The successful application of roller bearings to mill 
rolls depends on proper mounting, adequate lubrication, and 
freedom from overloading. The successful production of flat 
stock true to gage depends on proper control of the expan- 
sion and crowning of the rolls during operation. JN (12c) 

Devices and Application for Steel Mill Roll Neck Lubrica- 
tion, Discussion. lron & Steel Engineer, Vol. 8, Apr. 1931, pages 
178-195. 

Discussion by representatives of the lubricant makers and 
9 users of rolling mill equipment of the problem of roll neck 
Lubrication. WLC (12c) 

Sheet and Tinplate Rolls. An Investigation into the Roll 
Loads, Stresses and the Causes of Roll Breakage. J. SELWYN 
CaswELL. Sheet Metal Industries, Vol. 4, Dec. 1930, pages 649-654; 
Jan. 1931, pages 757-758; Feb. 1931, pages 851-856; Mar. 1931, 
page 933 

Part IL. Discussion of the loads set up by the deformation 
of the iron and of the torsional loads, giving the formulae 
used in the calculation of both. Part Il. Further work on 
the calculation of maximum torque is taken up. Part III. 
Discussion of the stresses set up in a roll while in the foun- 
dry. The author divides a cooling roll into 4 zones and dis- 
cusses cooling rates in each. Part IV. A short discussion on 
the alteration in the stresses after stripping the molds. See 
also Metals & Alloys, Vol. 2, Dec. 1931, page 313. AWM (12c) 

Plastic Shaping in Calculation and Test (Ueber bildsame 
Formgebung in Rechnung und Versuch). E. Siezer. (Tech- 
nische Hochschule Stuttgart). Stahl und Eisen. Vol. 51, Nov. 
26, 1931, pages 1462-1468. 

Paper before the Annual Meeting of the Verein deutscher 
BKisenhiittenleute, Nov. 28, 1931, at Diisseldorf. 19 references. 
The paper gives a résumé of past and recent investigations 
on the various processes of plastic shaping, such as forging, 
rolling, drawing, extruding. These technical processes are 
discussed and examples given: energy consumption, losses 
occurring and the course of the deformation. Methods are 
described to determine the distribution of pressure between 
rolls and rolled material. Knowledge of the distribution of 
pressure in rolling is of importance inasmuch as it is closely 
related to the flow of material. It is noted that the actual 
conditions cannot be found and represented by calculations. 

GN (12c) 

The Cold-Rolling Book (Kaltwalzbuch). Edited by Martin 
Boerner. Martin Boerner Verlag, Halle-Saale, 1929. Paper 
6 x 9 inches, 100 pages. Price 6.50 RM. 

This has been compiled with the coéperation of A. Pomp, 
FEF. Heinrich, W. Quick, E. Schelisch and O. Saltmann. It is 
a rather elementary and practical discussion of the ordinary 
cold-rolling process for steel. The description of the change 
of properties by cold-rolling and annealing is the most tech- 
nical part of the brochure. High roll pressure and high roll- 
ing speeds are advocated, with very heavy rolls and great 
care in lubrication and cooling. This is considered better 
engineering than the American practice of continuous roll- 
ing. Rapeseed oil plus 15% flake graphite is advocated for 
bearing lubrication. 

Erichsen testing is briefly discussed. The book ends with 
“Ten Commandments for the Cold-roller,” dealing with care 
of the rolls and precautions in the process, and tells the 
workman that if he observes these commandments he will 
aid in allowing Germany to compete with foreigners and 
hence retain his own job. Tables showing pass reductions 
for different conditions are appended. 

H. W. Gillett (12c ) -B- 

The Basis of Continuous Seamless Tube Rolling Mills with- 
out Mandrell (Ueber die Grundlagen kontinuierlicher Rohr- 
walzwerke ohne Dorn. Reduzierwalzwerke). G. B. LorKow!rTz. 
Stahi und Eisen. Vol. 51, Nov. 12, 1931, pages 1389-1397; Nov. 
19, 1931, pages 1432-1437. 

Report 90 of the Rolling Mill Committee of the Verein 
deutscher WBisenhtittenleute. Includes discussion. 6 wrefer- 
ences. After describing the 3 various types of reducing mills 
for rolling small size seamless tubes, the general principles 
are considered which this type of mills must fulfill. They 
are as follows: Seamless tube reducing mills differ from 
other continuous mills inasmuch as the increase of rolling 
speed of subsequent passes cannot be made strictly cor- 
respondent to the decrease of cross-section. The speed of 
rolls must be regulated so that a pull is always exerted 
between 2 subsequent passes. The amount of this necessary 
pull can only be determined by experiment. An approximate 
method of calculating the excess of speed from pass to pass 
is given. The distance of subsequent passes decidedly affects 
the wall thickness of the tubes and must be chosen so that 
a uniform wall thickness is guaranteed. An attempt has been 
made to determine, by calculation, amount and distribution 
of the changes of wall thickness during the rolling process 
under the supposition of uniform reduction, uniform pull 
and uniform increase of wall thickness. The deformation 
process of the 3 various rolling methods was studied and 
the forces apparent in the cross-section are diagrammatically 
shown as to amount and distribution. The above considera- 
tions lead to the following requirements which reducing 
mills should meet for successful operation. (1) Largest re- 
duction per pass with smallest increase of wall thickness 
and smallest cooling of material. (2) Avoiding of slip in the 
passes. (3) Admissibility of every length and thickness of 
tube. (4) Only driven passes. (5) Smallest number of reduc- 
ing passes. (6) Shortest distance of subsequent passes. (7) 
Careful installation of rolls. (8) Correct adjusting of rolls. 
(9) Small wearing of rolls. (10) Regulation of speed. 

GN (12c) 


METALS & ALLOYS 
Page MA 220—Vol. 3 


Drawing & Stamping (12h) 


The Construction and Uses of Typical Dies. Part V. Enwarp 
Heiter. Metal Stampings, Vol. 4, May 1931, pages 431-432. 

The author describes and illustrates the design, construc- 
tion and operation of 2 types of inverted drawing dies, one 
for drawing cup-like parts and one for deep drawing com- 
bined with blanking and piercing operations. JN (12h) 

Protective and Safety Devices on Stamping Machines 
(Schutz und Sicherheitsvorichtungen an Stanzereimaschin- 
en.) H. Haake. Zeitschrift Verein Deutscher Ingenieure, Vol. 75, Oct 
31, 1931, pages 1349-1355. ; 

Various constructions are described and illustrated. 

Ha (12h) 

The Use of Compressed-Air Pressure Plates for Non-Ker. 
rous Metal Working. ©. Kiuner. Metal Industry, London, Vol. 
38, May 29, 1931, pages 545-547. 

Among the advantages of using compressed-air pressure 
plates instead of spring pressure plates for cutting and cup- 
ping in one operation is the constant pressure plate thrust 
enabling the selection of more satisfactory drawing propor- 
tions. See Metals & Alloys, Vol. 2, Jan. 1931, page 12. 

PRK (12h) 

The Design of Simple Bending Dies. Ettswortn FE. Crarr 
(Westinghouse Elec. & Mfg. Co.). Metal Stampings, Vol. 4, May 
1931, pages 395-398, 413-414. 

Describes and illustrates dies for producing “L’’, “V”, and 
“U" bends, short bends and closed bends such as collars, 
loops and ferrules in sheet metal stamped parts. The author 
advocates the complete planning of all press tools on the 
drafting board. JN (12h) 

The Drawing Qualities of Sheet Steel. Tuos. Docxray. Metal 
Stampings, Vol. 4, Nov. 1931, pages 893-894. 

The various tests for ascertaining the qualities of a deep- 
drawing steel are reviewed and the properties of a steel in 
relation to the treatment and working are discussed. From 
tests made, the following conclusions were reached. No cor- 
relation was found between the variations of mill cold roll- 
ing and the subsequent aging. Above 15% of the sheets 
showed no variation in Erichsen value in a period of 3 mos.; 
about 5% showed a slight increase; the remaining 80% 
showed a decrease up to 12% of the original value. The cen- 
ter of the sheet which contained the most chemical segre- 
gation showed the largest proportional decrease. After a 
certain period of maximum decrease was reached, an in- 
crease occurred until the original was reached. Rockwell 
values varied to the same extent as the Erichsen, but in no 
constant relation. Often the Rockwell hardness of a given 
sheet remained practically the same while the Erichsen value 
varied greatly. Low and high C content did not seem to 
make any difference. Ha (12h) 

Die Construction for Plastic Drawing of Sheet Steel. cial 
Stampings, Vol. 4, Dec. 1931, pages 996-997. 

Paper read and discussed before the American Society for 
Steel Treating, Sept. 1931. See “Plastic Drawing of Sheet 
Ae into Shapes,” Metals & Alloys, Vol. 3, Jan. 1932, page 

9. Ha (12h 

The Drawing of Wire and its Further Treatment (Draht 
zieherei und Drahtverarbeitung). A. Bau ts. Dinglers Polyt 
nisches Journal, Vol. 346, Sept. 1931, pages 145-150. 

The technique of wire drawing with old types and recent 
machinery equipment is discussed and data concerning the 
average output are presented. 

Auxiliary macHines for straightening and cutting are dis- 
cussed with reference to their design, mode of operation and 
economy. EF (12h) 

Measurement on the Degree of Orientation in Hard-Drawn 
Copper Wires. W. A. Woop. Philosophical Magazine and Journa! of 
Science, Series 7, Vol. 11, Feb. 1931, supplement, pages 610-617. 

An investigation is made of the degree of orientation 
across the section of hard-drawn copper wire and of the 
way these measurements differ as the wire is further drawn, 
and a method is described whereby the degree of orienta- 
tion may be estimated with the aid of a photometer. A core 
effect is found to exist; a non-oriented layer encloses an 
oriented core and the line of demarcation is quite sharp. The 
results are discussed in connection with the mechanical ac- 


tion of dies. Ha (12h) 
Cold Working (12)) 

The Effect of Cold-Working on the Magnetic Susceptibility 
of Metals. K. Honpa & Y. Suimizu. Kinzoku no Kenkyu, Japan, 
Oct. 1931, pages 565-582. 

The effect of cold-working on the magnetic susceptibility 
of metals has been studied systematically and may be sum- 
marized as follows: The effect of internal stress on the mag- 
netic susceptibility of 10 metals belonging to the cubic 
system, that is, Cu, Ag, Au, Pb, Al, Pt, Rh, Pd, Mo and Ba, 
was measured. The magnetic susceptibility of diamagnetic 
metals that is, Cu, Ag, Au and Pb, decreases by compression. 
In the case of Cu, its susceptibility is changed from diamag- 
netic to paramagnetic by compression. The magnetic sus- 
ceptibility of paramagnetic metals, viz., Al, Pt, Rh, Pd, Mo 
and Ba, also decreases by compression. The relation between 
the changes in density and magnetic susceptibility is linear. 
The temperature effects on the magnetic susceptibility of Pt 
and Rh are just the opposite of each other, but the effect 
of the internal stress on the same quantity in the two 
metals is the same. KT (12)) 


Polishing & Grinding (12!) 

Paraffin Oil as Lubricant, Cincinnati Grinders, Ine. Abrasive 
Industry, Vol. 12, Oct. 1931, page 26. 

Data pertaining to the use of paraffin oil as a grinding 
lubricant are given. The heavier oils that were originally 
tried out were too expensive and left too great a residue 
on the work. The lighter non-viscous oil such as kerosene 
was too penetrating and had a comparatively low flash 
point which made the fire hazard rather high. A light para- 
ffin oil served the purpose well, kept the wheel open, an 
overcame all of the above mentioned objections. WAT (121) 

Care in Polishing for High-Grade Finish, Cadillac Motor 
Car Co. Abrasive Industry, Vol. 12, Oct. 1931, pages 33-36. 

Polishing and buffing operations are described and illus- 
trated. WAT (121) 









DEFECTS (13) 


Worn Tires and Split Switch Tongues. (Abgenutzte Rad- 
reifen und klaifende Weichenzungen.) Carsar. Organ Fortschritte 
des Eisenbahnwesens, Vol. 86, Mar. 1, 1931, pages 138-143. 

The danger of worn tires when passing switches is pointed 
out particularly for internationally running railroad cars 
It is attempted to determine how far a wheel can be allowed 
to wear down to pass safely the tongues of switches. Ha (13) 


Crankshaft Fracture in Air Traffic. (Kurbelwellenbriicke 
im Luftverkehr.) E. Evertinc. Automobiltechnische Zeitschrift, Vol. 
35, Jan. 10, 1932, pages 22-23. 

A statistical review of crankshaft fractures in the last 
years reveals the fact that the most likely place for a frac- 
ture is where a sudden change of section occurs; seldom are 
defects of material the case. The shape of the fracture points 
to torsional vibrations. To avoid this cause a simple strength- 
ening of the shaft would not do because of mechanical rea- 
sons; the better way is to prevent resonant oscillations by 
making the shaft hollow. A change of sequence of ignition 
will sometimes help. The most effective means to prevent 
fractures of shafts are damping devices for the oscillations 
consisting mainly in a mass rotating with the shaft but 
being able to change its position with respect to the end of 
the shaft. By properly dimensioning mass and friction the 
resonance curve can be almost entirely smoothed out, It is 
strongly emphasized that this problem is never a question of 
material but always of resonance. Ha (13) 

Cracks in Circumferential Seams of Water-gas Welded 
Drums. (Risse in Rundniihten von wassergasgeschweissten 
Trommelin.) Herms. Die Warme, Vol. 54, Sept. 12, 1931, pages 
682-688. 

The formation of cracks after three months’ service was 
noticed in gas welded circular seams of four vertical tube 
drums. The course and depth of the cracks was determined 
by drilling and chipping and the repair work is described. 

, EF (13) 

Pinholes in Aluminum Castings. NATIONAL SMELTING COMPANY. 
American Metal Market, Vol. 38, Apr. 23, 1931, pages 4, 10. 

Printed in Bulletin of The National Smelting Company, 
Cleveland. In non-technical language gives causes of pin- 
holes with practical remedies for removal. DTR (13) 


Attempt of a Systematic Classification of Casting Defects. 
(Versuch einer systematischen Ejinteilung der Gussfehler.) 
G. GIERDZIEJEWSKI. Giesserei mit Giesserei-Zeitung, Vol. 18, Dec. 4, 
i931, page 922. 

distinction is made between outer and inner scrap; the 
er depends on the inner. The defects are divided into 10 
ses:. errors of dimensions, rough surfaces, dirtiness of 
sand, interruption during pouring, bubbles, pipes, cold- 
ding and cracks, inclusion of slag, segregation, errors in 
position. The reasons for these defects are also divided 
0 classes: design, pattern or ingot mold, molding sand, 
i and cores, evaporation of water in the mold, construc- 

of the mold, melting process, pouring technique, the 
al, miscellaneous. Ha (13) 
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CHEMICAL ANALYSIS (14) 


The Practice of Absorption Spectrophotometry. F. TwyMan. 

m Hilger, Ltd., London, 1932. Cloth, 6 x 9% inches, 80 
pases. Price 5s 3d. 

he precise measurement of the intensity at any given 
wavelength of the light transmitted by a material provides 
information which is often quite useful. In atomic and mole- 
c r theory, and, in chemical analysis, use is being made 
of such information. 

This little book is intended as a guide to the technique 
of bsorption measurement in the visible, ultra-violet and 
i i-red regions of the spectrum. It unfortunately treats 

instruments made by the publisher. There is no index. 

H. W. Russell (14)-B- 

tecent Applications of Absorption Spectrophotometry. 

Adam Hilger, Ltd., London, 1932, Cloth, 6 x 9% inches, 44 

pages. Price 3s 6d. 

bibliography prepared as a supplement to the Practice 

of Absorption Spectrophotometry. The literature cited is, in 
the main, merely classified not abstracted. 

H. W. Russell (14)-B- 

\ Study of the Electrolytic Determination of Copper in 
the Presence of Platinic Ion. T. Leonarp Ketty & Josern J. 
Mo.ttoy. Journal American Chemical Society, Vol. 53, Apr. 1931, 
pages 1337-1341. 

it has been found that the Pt deposits not only over the 
Cu but through it, causing an increase in weight of the 
cathode. It is, therefore, recommended that the cathode be 
weighed after the Cu is dissolved off, instead of weighing 
before the deposition, in order to obtain the true weight of 
the cathode. The effects of certain elements on the use of 
diethyl dithiocarbamate as an indicator for Cu are given. 

MEH (14) 

Lead, Antimony and Tin Alloys. Max. Hare. Chemist-Analyst, 
Vol. 20, Mar. 1931, page 10. 

The specific gravity of Pb-Sb alloys containing not more 
than .5% Sn indicates the approximate composition. For 
analysis .6 g. is decomposed with HNOg and neutralized with 
NaOH until the precipitate redissolves. The solution is 
poured into 5% NaHS solution and boiled for one hour. The 
precipitate is filtered, washed with NaHS and dissolved in 
HNO: and HeSO,y. Pb is determined as PbSO,4. 4-5 g. KCN 
is added to the filtrate from the sulphide precipitation and 
Sb is electro-plated on Pt electrodes at 3.5-4 volts. The 
remaining solution is acidified with acetic acid and Sn pre- 
cipitated with HeS, ignited and weighed as SnOzg. CEM (14) 


The Colorimetric Determination of Minute Amounts of 
Cadmium. Lawrence T. FarrHatt & Leon Provan. Journal American 
Chemical Society, Vol. 53, Apr. 1931, pages 1321-1323. 

A colorimetric method for the determination of minute 
amounts of Cd is described; in it advantage is taken of the 
intensification of color of the sulphide under ultraviolet rays. 
A sensitivity of 1:2,500,000 is obtained and an accuracy of 
4% in the analysis of material containing from 0.40 to 1.00 
mg. of Cd in 100 g. of organic material. MEH (14) 


- 


HISTORICAL & BIOGRAPHICAL (15) 


Early Forges & Furnaces in New Jersey. Cuarvtes S. Boyer. 
University of Pennsylvania Press, Philadelphia, 1931. Cloth, 
6 x 9% inches, 287 pages. Price $5.00. 

The author is president of the Camden County Historical 
Society, and has been collecting the information contained 
in this volume for the past 20 years. The treatment is prim- 
arily historical, but some interesting metallurgical com- 
ments are included. 

Little is known about the first New Jersey furnace, the 
Shrewsbury furnace, established about 1675-1680, but there 
are good records of several built around 1725. It was known 
about 1750 that some of the local ore beds were too high in 
sulphur while others produced cold-short iron, i. e., were 
too high in phosphorus. By 1825 or before, ores were evalu- 
ated for suitability for iron-making by chemical analysis, 
made by Professor Silliman at Yale. The analyses cited are 
reported to even percents, except for “phosphate of iron,” 
of which three ores contained 1, 1% and 2%. Cast pipe, first 
ordered from Weymouth furnace in 1801 for the Philadelphia 
water works, was tested at the works, and there was plenty 
of scrap. Cast iron grave markers made at Weymouth are 
said to have withstood the weather for 100 years with little 
signs of rusting, a quality claimed by the early iron foun- 
ders for iron from bog ore. The author states that he 
a piece of bog iron cast at Martha furnace 
out in the weather for 10 years without a trace of rust. 

The present Taylor-Wharton Iron & Steel Company plant 
at High Bridge, is the direct successor of the old Union 
Iron Works, established before 1750, and is located on part 
of the original tract, the Taylor family having been manu- 
facturing iron and steel at that location for over 150 years. 

The services of the various forges and furnaces in making 
munitions for the Revolutionary War and that of 1812 are 
interestingly described. 

Photographs of the ruins of some of the old furnaces, of 
cast iron stoves, etc., add to the interest of the volume. 

The printing and binding are excellent. 

Metallurgists interested in the historical aspects of their 
science will welcome this book, though fuller discussion of 
the metallurgical problems and difficulties involved might 
well have been included. H. W. Gillett (15)-B- 


has 
which has lain 


Development of Tungsten Carbide Die. L. C. Jacoznson. Wire 
& Wire Products, Vol. 7, Jan. 1932, pages 18, 26-28. 
An outline is given of the difficulties surmounted in the 
development of the carbide die from its inception to its pres- 
ent use in drawing special shapes. Ha (15) 


Michael Faraday, Early Metallurgist. Correspondence from 
F. G. Martin, Birkenhead, England. Metal Progress, Vol. 20, Dec. 
1931, pages 77-78. 

The writer gives a short account of the metallurgical con- 
tributions of Michael Faraday. WLC (15) 


The Story of the Nickel Industry. A. J. Wapnams (Inter- 
national Nickel Co.). Metals & Alloys, Vol. 2, Sept. 1931, pages 
166-175. 

The author recounts the history of the development of the 
nickel deposits of Ontario with interesting details of the 
part of many individuals in this development. WLC (15) 


The Ten Years of the Kaiser Wilhelm-Institut fiir Metall- 
forschung. (10 Jahre Kaiser Wilhelm-Institut fiir Metall- 
forschung.) G. Masinc. Zeitschrift fiir Metallkunde, Vol. 23, Dec. 
1931, pages 321-322. 

The foundation and development of the institute are de- 
scribed. The efforts of the institute have been chiefly in two 
fields: (1) the application of X-rays to physical and metal- 
lurgical problems in metals and alloys, (2) the study of the 
behavior of single crystals. RF'M (15) 


A Research on Faraday’s “Steels and Alloys.” Rosert Hap- 
FIELD. Philosophical Transactions of the Royal 
Series A, Vol. 230, pages 221-292. 

Faraday left a number of steel specimens on which he ex- 
perimented. On the occasion of his 100th birthday they were 
subjected by the author to present day analysis and testing 
of physical properties, the results of which are given in this 
highly interesting report. The means Faraday had at his 
disposal are described, and the tests made consisted in chem- 
ical analysis, determination of hardness, metallographic ex- 
amination, resistance to corrosion, specific magnetism, forg- 
ing properties, determination of critical temperature ranges, 
thermal expansion, electrical resistance, and tensile tests. 
Among the 76 specimens were alloys with Cr, Ni, Cu, Au, Ag, 
Pt, Rh, Pt + Ag, Ag + Au, Ni + Au. Much of our present 
knowledge is anticipated in the research work of Faraday. 


Ha (15) 


Society of London, 


Cast Iron Pipe 260 Years Old in France. Burr B. HopcMan. 
Journal American Water Works Association, Vol. 23, May 1931, 
pages 673-677. 

The author describes his visit to Versailles, France, and 
his inspection of the pumping plant and piping of the Ver- 
sailles Gardens. The pipe is of cast iron, installed between 
1664 and 1685 and is the oldest known. It is approximately 
20 ins. in diameter, cast in lengths of 2 meters and flanged. 


The pipe in places is laid underground outside the tunnel 
and at other places runs along on the floor of the tunnel. 
It is in good condition. VVK (15) 


Notes on a Research on Faraday’s Steels and Alloys. 
Rosert Haprietp. Engineer, Vol. 152, Sept. 25, 1931, page 319. 

Abstract of paper read before Section G of the British 
Association for the Advancement of Science, London, Sept. 
24, 1931. LFM (15) 

Dinanderie, Early Copper and Brass Work. Metal Progress, 
Vol. 20, Oct. 1931, pages 93-96. 


Historical, of the mediaeval ornamental work in brass at 
Dinant, Belgium. WLC (15) 


Oxy-Acetylene Welding and Cutting. Industrial Gases, Vol. 
12, Mar. 1931, pages 41-43. 

Makes brief historical note on this important industrial 
process. DTR (15) 
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MISCELLANEOUS (20) 


Rectification in the Copper-Oxide Cell (Le redressement 
dans les éléments a oxide de cuivre). R. JackeLet. Revue Géné- 
rale de l’Electricite, Vol. 30, Sept. 5, 1931, pages 365-372. 

The theory developed by the author for the explanation of 
the rectifying action of Cu against copper oxide is based 
on tests which seem to point to a distortion of the crysta] 
which it assumes in the oxidation furnace. The dissymetry 
thus produced in the crystals would explain the dissymetric 
action against the passage of alternating currents. Ha (20) 

The Profiles of Chords of Welded Girders (Ueber die Pro- 
file der Stiibe geschweisster Fachwerktriger). H. Kayser & 
C. J. Hoppe. Zeitschrift Verein deutscher Ingenieure, Vol. 75, Oct. 3, 
1931, pages 1251-1254. 

The results of tests on girders which were made to give 
a comparison between the strengths of girders as dependent 
on their construction, rivets, gussets, chord section by meas- 
uring the deflection, tensions and breaking loads and also 
to compare the weights and manufacturing conditions of 4 
different constructions of pipes and of profiles. The T-sec- 
tions were the least satisfactory; pipes gave a good saving 
in weight. The omission of gusset plates and T-sections gave 
the least weight. The tests prove that, for welding, new 
sections and pipes can be used to very great advantage, 
especially pipes because they have a greater moment of 
inertia and are, therefore, more resistant to buckling. They 
can also be welded in angular joints. Ha (20) 

The Demonstration of Calculations of Strength in the 
Welding Technique. (Ueber die Verauschaulichung von Fes- 
tigkeitsrechnungen in der Schweisstechnik.) Otto Miss. Die 
Schmelzschweissung, Vol. 11, Jan. 1932, pages 1-3. 

The method of explaining and making a certain phenome- 
non in one field of theoretical physics more comprehensible 
by a similar phenomenon in another field which both have 
the same mathematical expression, and which has been very 
fruitfully used by Kirchhoff, Lord Kelvin, Prandtl and 
Foeppl, is discussed and illustrated by an example of the 
stresses occurring in a welded ship’s shaft, which has a 
slight irregularity in its section. The influence on the magni- 
tude of the stresses is found by a hydro-mechanical ana- 
logue; it is shown that the distribution of shearing stresses 
follows the same law as the velocity of rotating water in 
a pipe of circular section. Ha (20) 

Parallel Operation of Turbo-Blowers. (Parallelbetrieb von 
Turbogiisen.) R. LANpssperc. Stahl und Eisen, Vol. 51, Aug 
19351, pages 1077-1080; Sept. 17, 1931, page 1179. 

The parallel operation of turbo-blowers, even of different 
characteristics, does not offer any difficulties. If the s; l 
remains constant the turbo-blower adjusts itself wit! 
exterior regulation to the new conditions brought about 
operating another blower in parallel to it on the same 
line, It is, therefore, sufficient to automatically regulate « 
one of several blowers working on a common systen 

Ha | ) 

Rebuilding Track under Heavy Traffic. LeGarpe. Electrix 
way Journal, Vol. 75, Dec. 1931, pagwes 685-688. 

Reconstruction of 8,136 ft. of track on Market Street, 
Francisco. By efficient mechanical and labor organiza 
the job was completed in 24 working days. Weldin 
joints was made by the thermit process. CBJ 


Industrial Policy as Affecting the Iron and Steel Industry 
Wm. J. Larxe. Foundry Trade Journal, Vol. 45, Nov. 5, 1931, p 
283-285. 

Address at a meeting of the Midland Coérdinated M« 
lurgical Societies, in which the author reviews post-war « 
ditions and the relationship between British policy and 
trade depression. OW E 

Logical Safety Methods Bring Higher Production. G 
LAIDLER. Canadian Foundryman, Vol, 22, Oct. 1931, pages 11-14 

An article, accompanied by 1 photograph and 2 tables, in 
which the various methods that can be adopted for improv- 
ing safety conditions in factories are discussed in some 
detail. OWE (20) 

Means for a Calculation of Strength which is True to 
Reality. (Wege zu einer wirklichkeitsgetreuen Festigke!‘s- 
rechnung.) Ernst Lenr. Zeitschrift Verein Deutscher 
Vol. 75, Dec. 5, 1931, pages 1473-1478. 

The conceptions of “degree of safety” and “permissible 
stress” are today still not absolutely definite. Recent investi- 
gations show that a calculation of the actually occurring 
stresses is possible only if the strength-reducing influences 
are taken into consideration from case to case. These infiu- 
ences can be divided into 2 groups: 1. Those concerning the 
material itself, injury to surface, corrosion, temperature, 
kind of stress, defects in manufacture; 2. Influence of shape 
and of service (notch effects due to design, overstressing). 
Although the determining material properties, as for in- 
stance, endurance limits and alternating stress strength, 
are sufficiently well known it has not been possible to 
transmit the results of sample rods to parts of considerable 
dimensions. To do this the author makes concrete suggees- 
tions: static measurements of elongation with defining of 
zones of maximum stress, dynamic measurement of elonga- 
tion for the determination of the actually occurring effect 
and its temporal course, decomposition of the maximum 
observed stress into two components, one constant and one 
superimposed alternating force; from these data the ma- 
terial satisfying the requirements is selected. The true 
safety margin can then be determined according to whether 
the respective part must be considered as the vital factor 
or as a replaceable part in the whole structure. 19 refer- 
ences. Ha (20) 

American Mining Law. A. H. Ricxertts. California State Print- 
ine Office, Sacramento, 1931. Limp leather, 5x8 inches, 811 
pages. Price $2.00. 

This is a concise exposition of American mining law. It 
is very complete, and is undoubtedly authoritative. It is well 
printed on thin paper and bound in leather. We doubt if 
the price charged covers the cost of printing and binding. 

HWG (20)-B- 
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FOUNDRY PRACTICE & APPLIANCES (22) 


The Cupola Furnace. J. E. Hurst. Foundry Trade Journal, Vol. 
45, Nov. 19, 1931, pages 316-318. 


An article in which the value of the cupola furnace as an A METAL-MELTING 
economical unit is emphasized. The cardinal points in melt- 
ing practice are discussed and the necessity for maximum 
fuel economy is stressed. The importance of escaping-gas MACHINE 
composition and temperature are dealt with. The relation- 
ship between maximum thermal efficiency, melting rate, ana 
critical blast volume receives some consideration. Attention | 
is directed to the balanced blast cupola and the value of the 
increased flexibility of air-supply control of this type of 
cupola is emphasized. The paper closes with a table showing | 
the costs of producing malleable cast iron in various types 
of melting equipment. A report of the discussion of the | 
paper follows. OWE (22) 











An Engineer’s View of the Foundry. Henry Garpner. Foundry 
Trade Journal, Vol. 46, Jan. 7, 1932, pages 7-11. 
A discussion of the features in foundry practice of par- | 
ticular interest to engineers: (1) furnaces, (2) melting prac- 
tice, (3) molding sands, (4) molding appliances and handling 
equipment, and (5) defective castings. Some attention is 
directed to the machinability of cast iron, and considerable 


space is devoted to the effect of core design upon castings. 
A description of various methods of sand-molding and of | 
molding equipment and handling appliances are given. The 
article is illustrated by 20 photographs. OWE (22) 


Determine Clay Content by Short Method. E. C. CUNNINGHAM. 
Foundry, Vol. 59, Nov. 15, 1931, pages 43-44. 

Abstract of a report to the Wisconsin Gray Iron Group— 
Sand Committee on the adoption of a modification of the 
present American Foundrymen’s Association method of clay 
substance determination in molding sand. The principal ad- 
vantages of the modified method are: elimination of syphon- 





ine and refilling operations and a more uniform application 
of wash water. VSP (22) 


| 

| 

1 to 2 ton Detroit Electric Furnace | 

fo Produce Better Cast Iron, Standardize Materials and | 
*ractice. J. L. Herrron, Canadian Foundryman, Vol. 22, Nov. 1931, 

es 5-10, 22. 

.per read before the Montreal Chapter of the A.S.S.T. at 
opening meeting of the Fall Session, in which a descrip- 
of the production of better grades of cast iron by im- 


I ed cupola practice and mixtures and by standardizing 
materials is dealt with in considerable detail. OWE (22) 
ore Pig Iron for Better Castings. J. E. Hurst. Jron & Steel 
try & British Foundryman, Vol. 5, Dec. 1931, 77-78. 


pages 
commending the use of more pig. The reduction in Si 
Mn and the increase in o ane a oe C brought about ’ 
b he remelting of No. 1 pig iron is shown. The relation Cc 
b een character of initial Fe and the effect of remelting is IS pertormed in the 


1) cht out. CHL (22) 
iking Large Bells For a Carillon. [ron Age, Vol. 129, Jan. 


A 


| 

32, pages 230-231, 250. | 

scribes the casting of carillon for the Riverside Drive 

( ch at the Croydon Bell Foundry, Croydon, England. j 
h s are built up largely by hand and are set in pits. Outer 
( is formed in specially designed cast Fe case. After cast- 


it metal is allowed to cool for one or two days, depending 
0 ze. When taken from sand, the casting is sand blasted, 


tl ate and header trimmed off. Each bell is tested and ROC ‘KING ELE( "TRI . 
t i for five principal tones. VSP (22) 
| 


— 


w Ingot Metal Standards. Metal Industry, New York, Vol. 29, 
D 1931, pages 517-518. 


les are given listing the chemical compositions of cop- 
pe ise alloys in ingot form for sand castings with approxi- 
n physical properties and notes on uses, forndry manipu- 
] and machining characteristics. This is part. of tenta- 
ti specification B 30-31 T of the American 


Society for 
T ng Materials. PRK (22 


foundries, Large and Small, Metallurgist, Sept. 1931, pages 
129-130. 


The arguments for and against a foundry in connection | BI ! I I DOES 
with any individual company to supplement their needs are = = «@ 

re wed with the conclusion that only in the largest estab- 

lishments is such a foundry efficient, satisfactory or justi- 





fled VVK (22) Melt steel or iron or alloys without 
The Magnetic Moulder, Foundry Trade Journal, Vol. 46, Feb. 4th, . ‘“ ” 
1932, pages 89-91, change of analysis. No “carbon drop 
A description of an electrically operated molding machine és . ” 
which has no motor attachment and which requires neither nor “carbon pick-up. —No loss of 
compressor nor hydraulic plant for its worsne- the entire 1] . t ai A d h 
operation being magnetic in nature. The article is accom- — a 
panied by 1 diagram and 1 photograph. OWE (22 a oying ingre 1ents. n the re 


Sands and Sand Testing. J. G. A. Sxeri. Engineering, Vol. 132, 
July 3, 1931, page 10. 

Abstract of a paper read before the Institute of British 
Foundrymen, June, 1931. See Metals & Alloys, Vol. 3, Jan. 
1932, page MA 23. LFM (22) 


sult is thoroughly uniform, homoge- 
neous metal economically produced 
as required. 


The Use of Flexible Couplings in Foundries. Foundry Trad: 
Journal, Vol. 46, Feb. 11, 1932, pages 103-104. 

A brief description of the value of employing flexible 
couplings for connecting machines and motors and avoiding 


troubles due to misalignment. Some consideration is given | Ask the Man Who Uses One 


to methods for avoiding end thrust and to points that should 
be observed in mounting machines for service. OWE (22 


Foundries Requiring Clearer Conception of Gray Cast Iron. 
Otiver Smatiey (Gray Iron Institute). Steel, Vol. 88, Feb. 12, 1931, 


| 
a DETROIT ELECTRIC 
Advances in the gray iron industry during 1930 include 


| 
the control of graphitization and carbide formation in cast- 
ings as a result of better theoretical conceptions, improve- FURNACE CO | 
ments in operation and in the control of products by the * 
sdoption of sranmars procedures, the eee of heat | 
eating met s to gray castings resulting in increased - 
tensile strengths, thus permitting their use for the manu- 827 WEST ELIZABETH ST. DETROIT 
facture of oil quenched machinery parts, tool parts and die 
parts, and the development of a new and superior corrosion- 
resistant gray cast. iron. JIN (22) 
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FURNACES & FUELS (23) 


Modern Developments in Blast Furnace Stoves. T. P. Cot- 
cLoucn. Iron & Steel Industry & British Foundryman, Vol. 5, Dec. 
1931, pages 97-101. 

The theories of heat transfer as applied to the checker- 
work in blast furnace stoves are interestingly discussed. 
The advantages gained by the use of varying sizes of fillers 
in the checkerwork of the Brassert stove so as to increase 
the volume of the fillers from the top to the bottom of the 
stove and at the same time maintain the velocity of the 
gas are discussed. Stoves of the new designs operate with 
an overall efficiency of over 85% while those of the old 
design ranged from 50 to 60% in overall efficiency. 

CHL (23) 

The Path of Gases in the Coke Oven, (Der Weg der Gase 
im Koksofen.) P. Damm & F. Korten. Gliickauf, Vol. 67, Oct. 24, 
1931, pages 1339-1345; Stahl und Eisen, Vol. 51, Nov. 19, 1931, 
page 1437. 

Report 38 of the Coking Plant Committee of the Verein 
deutscher EHisenhitittenleute. At any one moment the coking 
charge can be divided into preheating zone, plastic zone, 
semi-coke zone. In each of these, a degasification takes place 
depending on the type of coal and also on the coking condi- 
tions. The volatile matter of the preheating zone migrates 
to the center of the oven whereas that of the coking zone 
migrates to the hot walls of the oven. Very little is known 
of the path of the gases coming from the plastic zone, but 
the location of this zone in the oven affects the output of 
by-products, since gases migrating to the hot walis are 
immediately dissociated. GN (23) 


Successful Open-Hearth Operation with Coke Oven Gas. 
A, J. Esner (Freyn Engineering Co.). Blast Furnace & Steel Plant, 
Vol. 19, Nov. 1931, pages 1459-1461, 

Hoesch Steel Works, Dortmund, Germany, has improved 
design of open hearth furnaces so that only coke-oven gas 
is burned. The slag pockets have been the same width as 
the regenerator chambers and both have a center dividing 
wall and double arched roofs. A single uptake tapers from 
a wide opening centrally over the slag pocket, narrowing 
as it rises to the furnace port. A double burner is provided 
at each furnace end, each burner receiving gas through a 
water-sealed gooseneck which permits easy adjustment of 
burner positions. Use of single air uptake and short furnace 
head with constricted port produces a high air velocity con- 
centrated at the point of admixture with the gas and re- 
sults in exceptionally good turbulence and effective flame. 
Average consumption of gas (527 B.t.u./ft.3) based on actual 
time of heats from tap to tap on all furnaces is 8390 ft.3/ton 
of steel. Furnaces are old and do not have the advantages 
of modern structural improvements. Bricks used average 
24 lbs./ton of steel. Water cooling of doors, frames and 
ports requires an average of 1580 gals./ton of steel. Average 
production rate on three 100-ton furnaces is 15% tons/hr. 
Hearth load is 68 lbs./ft.2/hr. Checker brick is renewed 
after 1200 heats. Other plants are adopting this type of 
furnace. MS (23) 


The Use of High Frequency Furnaces in the Laboratory 
(Ueber die Verwendung von Hochfrequenzifen im Labora- 
torium). W. Kro... Metallwirtschaft, Vol. 10, Sept. 25, 1931, 
pages 751-754. 

The relative advantages of 2 high frequency electric fur- 
naces for laboratory use are discussed, a Lorenz generator 
type of 8000 cycles and 4 kw. and a Ribaud spark gap type 
of 60,000 cycles and 12.5 kw. The generator type is simpler 
to operate on account of the low voltage required, 100 to 
200. The 8000 volts required for the spark gap type makes 
it more expensive and necessitates perfect insulation be- 
tween the crucible and furnace and crucibles do not last 
as long as at lower voltages. In the generator type, 400 ge. 
electrolytic Fe can be melted in 25 mins, with 11 kw., in 
the spark gap type, 800 g. with 12.5 kw. Too rapid heating 
must be avoided in the generator type, to prevent local 
overheating. The spark gap is placed in a box because of 
its noise and nitrous fumes. Metals with low conductivity 
and metallic powders can be melted in the spark gap type, 
but it is better to compress powders into briquettes. Cold 
Si cannot be melted in either type but at 1000° C. it has 
enough conductivity to be melted in the spark gap type. Mg 
and Al cannot be melted in the generator type, but can in 
the spark gap type. High frequency furnaces are ideal for 
alloying purposes and produce a thorough mixing action. 
Metals can be melted under H, A, or in a vacuum. Alumino- 
thermic and magnesio-thermic reactions can be carried out: 
Pb and Sn can be separated, pure Ca can be produced by 
distillation, and easily oxidized metals can be melted under 
A. Quartz is used as a seal against air. Alundum forms a 
very good crucible material and can be used up to 2000° C. 

CEM (23) 

Economy and Thermal Efficiency of Modern Electric Fur- 
mnaces*for Annealing Metals. (Wirtschaftlichkeit und ther- 
mischer Wirkungsgrad neuzeitlicher Elektrojfen zum 
Gliithen von Metallen.) H. Masuxowi71z. Zeitschrift fiir Metallkunde, 
Vol. 23, Nov. 1931, pages 306-309; Dec. 1931, pages 335-337. 

Fuel costs (producer gas, electricity), heat losses, and 
general thermal efficiency of annealing furnaces are dis- 
cussed. Special insulation and construction affords high 
efficiency. Design of continuous furnaces for annealing 
metal strip; shaft, pot, and muffle furnace for annealing 
pipes and rods are described and their economy and thermal 
efficiency are discussed. RFM (23) 

Conditions of Pressure and Draft in the Open-Hearth Fur- 
nace. (Druck-und Zugverhiltnisse im Siemens-Martin-Ofen.) 
M. J. Lacxner. Stahi und Eisen, Vol. 51, Feb. 12, 1931, page 205. 

The distribution of pressure and draft in the different 
parts of the open-hearth furnace, including stack, were 
studied; the results are tabulated and some conclusions 
drawn for the arrangement of the chambers, ports, channels, 
etc. Ha (23) 
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Technical and Practical Requirements of Modern Forge 
Furnaces. Wm. Lenrer & A. B. Barger. American Gas Association 
Monthly, Vol. 13, June 1931, pages 250-253. 

Based on the work of Jominy, a special type of gas fired 
furnace has been developed for heating forgings. Tempera- 
ture and atmosphere are important considerations in this 
process. High temperatures cause burning of steel and de.- 
struction of refractories. The scale formed peels off and, 
reacting with refractories, produces a low melting flux that 
may cling to the metal and cause a defective forging. Auto- 
matic temperature control enables operation below the 
melting point of the scale. In oil firing the scale produced 
is soft and loose whereas in the ordinary gas forge it is 
hard and sticky and acts as an abrasive on the dies. Soft 
scale gives about double the die life. Figures are given 
showing detailed savings. The amount of scale formed de- 
pends upon the time of exposure, the temperature and the 
furnace atmosphere whereas the type of scale is determined 
entirely by atmosphere. To obtain a fast heating rate, the 
heat transfer may be obtained best by the flame itself rather 
than from a high thermal head. Therefore a luminous flame 
is essential. An atmosphere of 2-3% CO does not prevent 
scaling; it merely decreases the rate. To prevent scaling the 
reducing gases must be 4 times as great as the oxidizing. 
If reducing gases are CO and hydrocarbons, the steel will 
carburize, thus lowering the melting point and causing 
pitting. The less scale formed, the smoother the finished 
forging. Steels containing less than 1% C can be safely 
heated to a higher temperature in a reducing atmosphere 
than in an oxidizing atmosphere. Work leading to the de- 
velopment of “diffusion flame combustion” furnaces by the 
Surface Combustion Corp. is described. In this type the 
inter-diffusion of gas and air which issue from the burner 
in separate layers mix the gases at a slow rate. The hydro- 
carbons crack into H and free C which, heated to incan- 
descence, is the source of luminosity which is equal to that 
of an oil flame. An emissivity factor as high as 0.6 has been 
secured. The rate of heat transfer is proportional to emis- 
sivity, thus permitting rapid heating with low temperature 
differential. The burner and furnace are designed to obtain 
a parallel flow of reacting gases. This makes it possible to 
provide a raw duct so that the steel while being heated ig 
blanketed in raw gas thus making it possible to produce 
a forging practically scale free. Preliminary tests show 
a heating rate of at least 150 lbs./ft.2 of hearth/hr. ag 
against 100-120 lbs. in oil fired furnaces. RJC (23) 

Furnaces for Burning Blast-Furnace Gas. Otto De Lorenzr. 
Blast Furnace & Steel Plant, Vol. 19, Jan. 1931, pages 135-139, 
142. 

Burner design, furnace design, preheating of air and firing 
methods in furnaces for burning blast-furnace gas are de- 
scribed. The change from other gas-heated furnaces con- 
sisted in inverting the furnace and firing from the bottom 
instead of from the top. Experiences with 3 installations 
which have given good results are given. Ha (23 

Steel Furnace Repairs. Water Lister. Metallurgia, Vol. 5, 
Nov. 1931, pages 17-18 and 28. 

Detailed directions for repairing the port ends of open- 
hearth furnaces are given. JLG (23) 

Gas in Industry (Das Gas in Gewerbe und Industrie). H. 
Lent. Gas und Wasserfach, Vol. 74, Sept. 19, 1931, pages 873-877; 
Sept. 26, 1931, pages 905-908. 

The speaker at the 72nd General Meeting of the Deutscher 
Verein von Gas- und Wasserfachleuten, June 1931, Bresiau, 
is particularly concerned with the great advances of <as 
firing as a coming competitor of electric heat in industry. 
Attention is focussed upon the characteristics and the ad- 
vantages of both kinds of heat applied to industrial fur- 
naces. Stress is laid on the difficulties met in the utilization 
of electricity at temperatures higher than 1300° C. After a 
general discussion of the subject, the author takes up the 
various types of gas-fired furnaces all of which, except 
one, belong to the metallurgical industry. The features of 
the different furnaces of German design are discussed at 
length and abundantly illustrated. EF (23) 

Rules for Comparing the Economy of Purification Plants 
of Blast Furnace Gas. (Richtlinien fiir den Wirtschaftlich- 
Keits-Vergleich von Hochofengas-Reinigungsanlagen.) fF. 
—— Archiv fiir Eisenhiittenwesen, Vol. 5, Nov. 1931, pages 223- 

Report 123 of the Blast Furnace Committee of the Verein 
deutscher Bisenhiittenleute. ‘. references. Descriptions are 
given of gas purification by Wet, dry, and electro-cleaning, 
which are about equally effective. By the last 2, a gas of 
60°-80° C. can be obtained, containing 60-150 g./m.3 of vapor. 
With an additional cooler, they can furnish also a saturated 
gas of 20°-30° C.-corresponding to the wet cleaning process. 
The individual parts of the various methods and the neces- 
sary conversion to attain a common basis of comparison are 
discussed. The comparative total cost of purification for wet, 
dry and electro-cleaning was respectively 0.7623, 0.5029, and 
0.3213 marks/1000 m.3 of dry gas during the month of com- 
parison, and 0.2728, 0.2681 and 0.3001 at 100% utilization. 

, GN (23) 

Transformers for Electric Furnaces. (Les Transforma- 
teurs pour Fours Electriques). M. G. Marty. Journal du four 
electrique, Vol. 39, Oct. 1930, pages 378-380, 415. 

See Metals & Alloys, Vol. 2, Jan. 1931, page 16. (23) 

Electric Heating Furnaces Find Place in Steel Mills. A. H. 
Vaucuan. Steel, Vol. 89, July 30, 1931, pages 34-36. 

Car type, pit type and continuous furnaces for annealing, 
normalizing and heat treating are described briefly. Ha (23) 

The Present Status in the Construction of Resistance Fur- 
naces for Industrial Purposes. (Die gegenwirtige Lage im 
Bau von Widerstandsofen fiir industrielle Zwecke.) V. Pasci- 

xts. Elektrotechnische Zeitschrift, Vol. 53, Jan. 14, 1932, pages 
25-27; Jan. 21, 1931, pages 58-62, 66-70. 

The materials used in resistance furnaces up to 1500° C.., 
their shapes and the construction of units and the assembly 
of units as used in modern furnaces are discussed, charging 
devices are described and sources of heat losses and their 
magnitude are discussed. Ha (23) 
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REFRACTORIES & FURNACE MATERIALS (24) 


Refractories. F. H. Norton. McGraw-Hill Book Company, 
New York, 1931. Cloth, 6 x 9% inches, 594 pages. Price $6.00. 

The author is Assistant Professor of Ceramics, Massa- 
chusetts Institute of Technology, and in addition to his 
teaching has done a large amount of research and develop- 
ment work in the refractories field. In this volume a com- 
plete, detailed, and concise description is given of refrac- 
tories from the occurrence of raw materials to the testing 
of the finished product. Sufficient information is given of 
each department of refractories manufacture to give the 
student a complete picture of the subject. In addition the 
large selected bibliographies at the end of each chapter 
provide an easy method for the student to secure further 
and more detailed information. 

The metallurgist will find of particular value the chapter 
on the measurement of high temperatures and the sections 
describing the factors that influence load bearing capacity, 
spalling, and slagging of refractories and the methods for 
measuring them. 

Two chapters are devoted to a discussion of the use of 
the microscope and the X-ray in the study of refractories. 
Although space did not permit the author to make these 
chapters exhaustive, they give an excellent introduction to 
these subjects and point to future possible developments in 
these methods of study. 

This volume provides a complete and up-to-date publica- 
tion on refractories which should prove to be extremely 
useful to both the producer and the user of refractories. 

C. E. Williams (24)-B- 


Investigations of the Reversible Heat Expansion of Re- 
fractories (Untersuchungen tiber die umkehrbare Wirmeaus- 
dehnung feuerfester Steine). A. Kanz. Stahl und Eisen, Vol. 52, 
Jan. 7, 1932, pages 18-19; Mitteilungen Forschungs Institut der Ve- 
reinigten Stahlwerke, Vol. 2, 1931, Report No. 5, pages 77-96. 

Refractories either expand or contract during burning, but 
the coefficient of heat expansion can be made reversible 
either by repeated burning or by burning at sufficiently high 
temperatures. The investigation method of Steinhoff & No- 
pitsch (Tonindustrie Zeitung, Vol. 51, 1927, pages 918- 920, 1011- 
1013, 1047-1049) was used to measure the reversible heat 
expansion of 10 different fire-clay bricks, 15 silica bricks, 2 
sarnples of quartz slate, 12 samples of magnesite bricks, 32 
samples of special refractory bricks and 32 samples of 

ficially made quartz free clay. The limit values of the 


! n linear coefficient of heat expansion are given in the 
t below. The coefficient depends largely on the tem- 
I iture, but for most of the materials tested, it increased 
] arly with the temperature. An exception to this rule are 
t bricks containing free silica. With fire clay bricks con- 
t ing quartz and silica bricks, faulty burning causes con- 
s rable variations of the coefficient of heat expansion, as 
v as a difference in behavior between case and core of the 
b cs. Silica bricks show a relation between specific gravity 
a coefficient of heat expansion. 
Mean linear coefficient of 
heat expansion between 

aterial 200° and 1000° C. 
Fire clay bricks 5.54- 6.81 x 10-6 
Quartz fire clay bricks 4.99- 6.29 x 10-6 
Quartz free fire clay bricks 

(own make) 4.40- 5.09 « 10-6 
Silica bricks 12.72-15.41 xk 10-6 
Quartz slate brick 18.29-18.65 « 10-6 (1st test) 
Quartz slate brick 10.09 x 10-6 (2nd test) 
Mes enesite bricks 13.74-14.53 xk 10-6 
M nesia mass 13.86-14.48 « 10-6 
Chromite bricks 7.27- 9.08 «k 10-6 
B xite bricks 5.19- 6.51 k 10-6 
» ndum bricks 5.58- 7.03 ¥ 10-6 
Sillimanite bricks 4.95 x 10-6 
Zirconium bricks 5.01- 5.66 k 10-6 
Carborundum bricks .37- 5.42 « 10-6 


GN (24) 


Relative Heat Transfer Through Refractories. A. S. Watts 
& R. M. Kine. Engineering Experiment Station Bulletin No. 64, Ohio 
State University, 1931, 32 pages. 

The methods by which heat is transferred and the laws 
governing these methods are reviewed; the mathematical 
expressions for the determination of heat conductivities of 
refractory materials are discussed. The samples consisted of 
§” straights, 2.5” thick, and 9” splits, 1.25” thick of a great 
number of chemically different materials and were tested 
at hot face temperature of 800° and 1000° C. The method 
permitted an accuracy of 10%. It can be stated that the 
surface greatly influences the heat-transfer; many factors 
affecting the heat transfer have seldom been taken into 
consideration, which accounts for unreliable values of com- 
mercially fabricated pieces. Heat transfer can be only rough- 
ly correlated with chemical composition and physical prop- 
erties of the pure crystal, but other factors such as porosity, 
Surface effects and the heterogeneity of the mass must 
be considered. The factors to be considered are: 1. the tech- 
nique of measurement, 2. the physical properties of the pure 
crystal, 3. the surface properties of the test piece, 4. the 
porosity of the test piece. In an appendix the test method 
used is critically analyzed, and a list of 81 bibliographical 
references is added. Ha (24) 


Manufacture of Refractories Tends Toward U=tformity. 
H. M. Kraner. (Westinghouse Elec. & Mfg. Co.) Steel, Vol. 88, 
Jan. 22, 1931, page 47. 

Minor developments in the refractory industry for 1930 
include definite improvements in size and shape control of 
clay refractories and a greater degree of uniformity in 
Quality and methods of manufacture. Satisfactory bonding 
materials have been achieved for use with zircon and mag- 
hesia furnace linings and superior patching materials have 
been developed from a study of the system, vetoes | 

(24) 


Refractories in Metallurgical Operations. Ciype E. WILviaMs. 
(Battelle Memorial Institute) Metals & Alloys, Vol. 3, Jan. 
1932, pages 3-11. 

22 references are cited. As over \%& of the refractory brick 
used in industry go into open-hearth furnaces the refractory 
problems in this furnace have been subject to extensive 
studies. The necessity for high mechanical strength require 
silica brick for the roof. Causes of failure due to spalling 
with temperature changes and slagging action of the oxide 
particles carried in the gases are discussed. The improve- 
ment of the life of roof brick by use of thicker brick and by 
insulation are discussed. Normal life is about 300 heats which 
is capable of considerable increase to over 600 by applica- 
tion of thicker roof, combustion control and insulation. The 
lack of satisfactory mechanical properties in neutral and 
basic brick requires judicious arrangement for their use in 
side walls. The cutting action of the acid slag dripping 
from the roof also must be considered. Building up a sloping 
back wall of bottom material in the basic furnace has ad- 
vantages. Silica brick in ports are protected from corrosion 
by oxide particles by covering of magnesite or chrome ce- 
ments. High-alumina clay refractories have been used satis- 
factorily in water cooled ports. The problem of slagging and 
clogging action in checker work is discussed and the prop- 
erties required of the firebrick used for this application, In 
the acid open hearth furnace the corrosive action and slag- 
ging of the bottom with iron oxide offers the chief differ- 
ence from the basic bottom. Resistance to metal penetration 
and chemical attack by molten metal and slag of high FeO 
content is necessary in ladle linings which are briefly dis- 
cussed. The large quantity of refractory necessary to make 
a blast furnace lining even tho it lasts for several years of 
continuous operation makes the selection of refractories 
important. The qualities of fire-brick for this use vary with 
the severity of service encountered in the zones of the fur- 
nace, hearth, bosh, shaft, and top. Special problems in re- 
fractories for heating furnaces, cupolas, copper smelters, air 
furnace, arc and induction furnaces are similar to those met 
in the open hearth and are briefly discussed under these 
headings. The temperature conditions are usually less severe 
except in the case of steel melting in are and induction 
furnaces. WLC (24) 


GASES IN METALS (25) 


The Heat of Absorption of Hydrogen by Palladium Black 
at 0°. Lovis J. Git_tespre & Henry A. Amprose. Journal of Physical 
Chemistry, Vol. 35, Nov. 1931, pages 3105-3110. 

The authors have measured the loss of energy attending 
the absorption of H by Pd black, using an ice calorimeter. 
The loss of heat content found for the reaction Hea+4Pd= 
2 PdeH, where PdeH gives the average composition of the 2 
solid phases formed, is 9280 cal.is. OWE (25) 

On the Correct Experimental Method for Establishing the 
Independence of the Hydrogen Content and the Hardness of 
Electrolytic Iron (Sur la méthode expérimentale propre a 
établir Vindépendance de la teneur en hydrogene et de la 
dureté du fer électrolytique). Guicnarp, CLAUSMANN, Bitton & 
LANTHONY. Comptes Rendus, Vol. 193, Nov. 31, 1931, pages 1084- 
1085. 

A further contribution to the discussion of this problem, 
the authors criticizing the experiments that had been carried 
out by Guillet, Roux and Cournot (Comptes Rendus, 1931, Vol. 
193, page 685). See following abstract. OWE (25) 

New Observations Relative to the Influence of Occluded 
Gases on the Mechanical Properties of Metallurgical Prod- 
ucts (Nouvelles remarques relatives 4 Vinfluence des gaz 
occlus sur les propriétés mécaniques des produits métallurgi- 
ques). Leon GuiLtet, ALzert Roux & Jean Cournot. Comptes Rendus, 
Vol. 1938, Oct. 26, 1931, pages 685-687. 

A further contribution to the discussion of the contro- 
versial question of the relationship between the hardness of 
electrolytic metals, and iron in particular, and their hydro- 
gen content. The authors support the view that this hard- 
ness is a function of the hydrogen content of the material, 
while Guichard and his collaborators believe it to be a 
function of the grain size of the material. The experiments 
which the authors describe, involving the extraction of hy- 
drogen from samples of cathode iron by treatment in vacuo 
at various temperatures, lead them to a repetition of their 
former view that it is impossible to establish the fact that 
the hardness of electrolytic iron is entirely independent of 
the hydrogen content. OWE (25) 

Effect of Hydrogen Sulphide on Wire Rope. L. W. VoLLMER 
& B. B. Wescott (Gulf Research Labs.) Transactions American 
Society Mechanical Engineers, PET 52-7, Oct. 1930, pages 39-45. 

The embrittlement of wire rope used in drilling oil wells 
in fields where HoeS is present, was forcefully brought out 
by experience in the West Texas field where the gas con- 
tains 15% HeS. The fractures were intercrystalline, an 
showed strong similarity to those due to H embrittlemen 
from pickling. Likewise, the degree of embrittlement de- 
clined on standing. A hard drawn 0.7% C wire exposed to 
moist HeS, would stand only 30% as many revolutions at 
a certain stress in a rotary bending test of the type used 
by Langdon and Grossman (Transactions American Electrochemical 
Society, Vol. 37 (1920) page 543) as would the unexposed 
wire, i.e., it was 70% embrittled. On standing for a day, the 
embrittlement declined to 13%, and in a week, to 6%. Gentle 
baking (400° F. for 3 hours) will practically remove the 
trouble. The maximum attainable degree of embrittlement 
in hard drawn steel increased with the degree of cold work, 
and was not related to C content. On long exposure, a pro- 
tective film was formed and recovery, i.e., diffusion out 
of H, outran damage, i.e., taking up of H. In annealed wire, 
Armco iron was more embrittled (80%) than high C, and the 
maximum degree of embrittlement in the other wires was 
fairly constant at from 25 to 45%, irrespective of C content. 
The embrittlement was ascribed to adsorbed atomic H. It 
was concluded that the adsorption of atomic H increases as 
the purity of the ferrite increases. The intergranular ferrite 
in the high C steels is considered purer than in ingot iron. 
Prevention of contact between HeS and the rope, by gal- 
vanizing, by lead or copper coating, or to some degree, by 
lubrication of the rope, is advised. Tin is worthless as a 
protective coating. HWG (25) 
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A review of the work of Késter in Archiv fiir das Eisenhiitten- 
wesen, Vol. 4, Dec. 1930, pages 289-294. See Metals & Alloys, 
Vol. 2, Aug. 1931, page 152. VVK (25) 


Hydrogenized Iron. P. P. Crorri. Bell Laboratories Record, Vol. 
10, Jan. 1932, pages 159-163. 

Iron heated in hydrogen at 1400°-1500° C. for 18 hrs. and 
subsequently annealed below 910° C. produces iron with 
a maximum permeability of 140,000, or 18 times that of 
ordinary annealed iron. The maxima do not occur at the 
same value of magnetizing force. At 0.04 gauss, the permea- 
bility is 500 times, and initial permeability is 20 to 50 times 
that of ordinary iron. The hysteresis loss at a flux density 
of less than 200 ergs/cm.3/cycle, is 1/16 that of ordinary 
iron, and is but 1/3 that of permalloy. Water vapor must 
be present in the hydrogen. Carbon is removed in the hy- 
drogen treatment, and about one atom of hydrogen to 1000 
atoms of iron is retained, but the exact mechanism of the 
action is in doubt. Ha + HWG (25) 


Oxides in Aluminum. American Metal Market, Vol. 38, Aug. 18, 
1931, pages 4, 10. 

Reprinted from bulletin of International Smelting Co. 
Certain effects such as cores in castings, excessive shrink- 
age, low fluidity, high surface tension and poor machinabil- 
ity indirectly serve as causes for the presence of oxides in 
aluminum Proper smelting procedure will produce metal 
with low oxide effects, either with materiai first produced 
from oxide ores or secondary aluminum. Strict control of 
melting temperatures, proper use of the right fluxes and 
use of certain highly specialized process will give the lowest 
heat control. Effect of high oxides may be produced in the 
foundry by overheating the metal, by improper addition of 
gates and sprues, by bad melting practice and by churning 
air into the metal while it is being poured. The paper points 
out: (1) that there is no satisfactory direct method of de- 
termining fine oxides in aluminum and (2) that statements 
regarding oxides in aluminum should be carefully weighed 
because the trouble may not be oxides after all. DTR (25) 


EFFECTS OF ELEMENTS ON METALS & ALLOYS (27) 


On the Influence of the Alloying Elements Nickel, Silicon, 
Aluminum and Phospherus on the Solubility of Carbon in 
Liquid and Solid Iron (Ueber den Einfluss der Legierungsele- 
mente Nickel, Silizium, Aluminium and Phosphor auf die 
Lislichkeit des Kohlenstoffs im fliissigen und festen Eisen). 
E. S6uncnen & E. Prwowarsxy. Archiv fiir Eisenhiittenwasen, Vol 
5, Aug. 1931, pages 111-121. 

In melting electrolytic iron in a Tammann furnace and 
carburizing it by sugar carbon and Acheson graphite, a pre- 
liminary alloy of about 4.27% C, 0.05% Mn, 0.925% P, 0.024% 
S and traces of Si was made; by adding ferrosilicon (98%) 
cube nickel, technical aluminum and ferrophosphorus (23%), 
alloys were obtained which were cast into bars, 20 mm. in 
diameter in sand molds. With these bars the effect of the 
above elements upon structure, total C content, graphite 
content and Brinell hardness was studied. Further experi- 


ments were carried on to establish quantitatively the effect 
»f Al upon the C solubility in liquid state. Up to Al content 
of 3%, Al displaces C more effectively than does Si but, 


above 3%, Si is more effective. By means of a quenching 
method in vacuum, the solubility of C in Fe as well as this 
solubility in the presence of Ni, Si, Al, Si and Ni together 
and Si and P together was studied. The results on the 
quenching tests of the pure Fe-C alloys are tabulated below 
and indicate, in comparison with investigations of other 
authors, that the graphite solubility line takes its course 
at higher C contents than has previously been assumed. 
Temperature Total carbon Graphite Combined-carbon 
*S content % content % content % 


800 1.25 3.19 1.06 
1.40 3.41 .99 
900 4.84 3.54 1.30 
41.78 3.55 1.23 
1000 1.28 2.80 1.48 
4.10 2.58 1.42 
1100 4.38 2.54 1.84 


The displacement of C by the above alloying elements de- 
creases in the following order: P, Si, Ni. No reliable results 
as to this point could be obtained with Al, probably because 
of the oxidation of this element, since it could be verified by 
analysis that a large amount of the Al added did not go into 
solution but remained as AlgOg. Phosphorus contents up to 
0.5% do not affect the C solubility. The results of the 
quenching tests of the samples containing up to 2% Si and 
4% Ni show that the C-displacing effect of these 2 elements 
is governed by an additive law. GN (27) 


Alloy Cast Iron. Metallurgist, Oct. 1931, pages 156-157. 

An extended abstract of a bulletin on “The Development 
and Present Position of Nickel Cast Iron in Engineering 
Practice” issued by the Bureau of Information on Nickel. Ni 
may be alloyed with cast iron in all proportions. Like Si, it 
promotes graphitization and, therefore, prevents thin sec- 
tions from becoming chilled and consequently too hard to 
machine; at the same time, it does not lower the hardness or 
tensile strength of the thicker sections, The effect of Cr in 
cast iron is to stabilize the carbide, thus producing an in- 
creased tendency to chill. In this respect, therefore, Cr is 
unlike Ni, although both elements combine to give uniform- 
ly increased hardness and resistance to impact and wear. In 
order to obtain a completely martensitic cast iron, either 
6 or 7% of Ni or the equivalent in Ni and Cr may be added 
or a lesser amount of these elements followed by an oil or 
air hardening treatment. Under certain conditions, the pres- 
ence of even small quantities of Ni and Cr may improve the 
heat and corrosion-resisting properties of gray or white 
east iron; whereas, if added in larger quantities, thus ren- 
dering the iron austenitic, the improvement in these prop- 
erties is most marked. 6% Si will confer increased resistance 
to oxidation at high temperatures while a larger amount 
will render it almost immune to attack by acids. Mo, V and 
Ti appear to strengthen cast iron and to exercise a refining 
action upon the graphite. VVK (27) 
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Nitrogen in Mild Steel. Metallurgist, Apr. 1931, pages 51-53. 





Useful Properties are Afforded by Manganese Steel. D. H 
Younc (Amer. Manganese Steel Co.). Steel, Vol. 88, Feb. 19 
1931, pages 51-52. ‘ 


Abstract of a paper read before the National Western 
Metal Congress, San Francisco, Feb. 16-20, 1931. JN (27) 


The Influence of Various Additions on the Properties of 
Gray Cast Iron. (Einfluss verschiedener Sonderbestandteile 
auf die Eigenschaften des Graugusses.) Die Metalibérse, Vo} 
21, Feb. 21, 1931, pages 340-341. ; 


36 references. The influence of the following elements on 
gray cast iron is summed up: Cu, Pb, Mg, Mo, Bi, B, Ca, Ce 
Sb, As, Co, V, Zn, Zr, Sn, Ti. W. U. EF (27) 


Effects of Small Amounts of Copper, Nickel, and Cobalt 
on the Oxidation Reactions of Iron, (Einfluss kleiner Mengen 
von Kupfer, Nickel und Kobalt auf die Oxydationsvorginge 
beim Eisen.) Husert Kirscut. Stahi und Eisen, Vol. 52, Jan. 21 
1932, page 71; Doctor’s thesis, University of Miinster, 1931. 
28 pages. . 

After reviewing work author points out that Fe forms an 
endless series of mixed crystals with Ni and Co, but this is 
not the case with Cu. Increasing amounts of Cu, Ni, and Co 
were added to Fe, the non-ferrous metals being prepared 
from their oxides by reduction with H. After complete re- 
moval of H, which required heating at least 10 days in 
vacuum, at 900° C., measured amounts Cog were added. Equili- 
brium condition was allowed to take 3 to 6 days and re- 
sulting gas mixture analyzed. The solubility of O in the Fe 
is thus given and the O pressure of the oxidized Fe may be 
calculated. Addition of Cu, Ni and Co decreases solubility 
of O in Fe and also causes a rise in O pressure. O solubility 
in pure Fe at 800°C. is 0.5%, while with alloys it is 0.05%; 
alloys of Cu, containing 0.5% Cu, showed maximum effects, 
the O pressure decreasing with increasing Cu content. The 
following table shows effect of additions to oxygen pressure 
of oxidized iron. 


Relative O 
Pressure, 
Composition of referred 
Temp. Gases of Reaction to Pure 


Addition Yo i BA %CO2 FCO Feasi.000 
Pure Fe ats bens 700 40.2 59.8 1.000 
Cu 0.1 700 40.8 59.2 1.052 
Cu 0.25 700 41.2 58.8 1.086 
Cu 0.5 700 41.2 58.8 1.086 
Cu 1.0 700 40.9 59.1 1.059 
Cu 4.0 700 40.6 59.4 1.034 
Ni 4.0 700 41.3 58.7 1.096 
Pure Fe is eae 800 34.8 65.2 1.000 
Cu 0.5 800 35.8 64.2 1.062 
Ni 0.5 800 35.8 64.2 1.062 
Co 0.5 800 35.8 64.2 1.062 
Pure Fe apt. - 900 > 68.8 1.000 
Cu 0.5 900 32.1 67.9 1.05 


HWG+GN+DTR ' 


INSTRUMENTS & CONTROLLERS (28) 


Fundamentals of Instrumentation, M. F. Benar. Instrum g 
Publishing Company, Pittsburgh, 1932. Cloth 6 x 9% in 
109 pages. Price $2.00. 

This introductory book, though Part One of the aut! s 
“Manual of Instrumentation,” is self-contained. It o is 
with a preface presenting in an inimitable manner the vaiue 
of control in industry through the use of instruments i. «., 
“instrumentation.” He predicts “the early recognition of 
Instrumentation as a distinct branch of engineering, an: 3 
a distinct field of scientific management.” The line of - 
velopment is outlined as first such re-design of one ay . 
ratus or another as to make such and such a condition 
measurable—and then controllable. 

The book presents the definitions of the various teris, 
and classifications of the fields of use of instruments, id 
of the instruments themselves. It describes the various = 
ments that compose instruments, and discusses the possib 'li- 
ties of accuracy of the measurements by various means, 
and deals with the performance of the more complicated in- 
struments by the use of which control of various conditions 
may be secured. 

The reviewer extends a most hearty welcome to this book, 
the first attempt that he has seen to bring in a complete 
form, into one volume, an understandable presentation of 
the fundamentals of measurement and control, herein called 
instrumentation. He will make one excerpt only from the 
preface, hoping thereby best to present the appeal of the 
present volume. “The production man, whatever be his offi- 
cial title and whatever branch of engineering he may prac- 
tice, is the one for whose particular benefit these handbooks 
are written. It had to be so, for the main purpose of indus- 
trial instruments is to aid production, to subserve the appli- 
eation of efficiency principles, ‘highest quality at lowest 
production cost,’ and the other maxims of scientific man- 
agement.” 

A brief résumé of the contents best illustrates the scope 
of this book as a guide to better solution of production 
problems through measurement and control. Chapter I, on 
Industrial Instruments, contains such subheads as “Classifi- 
cation (of Instruments) by Function,” and “Principal Parts 
of Industrial Instruments.” Chapter II treats of “Properties 
and Characteristics of Industrial Instruments.” “Perform- 
ance of Controllers” is the subject of Chapter III, and 
Chapter IV is a symposium on “The Plant Instrument De- 
partment.” 

In conclusion, it seems to the reviewer that this book 
might well have been named “The Philosophy and Funda- 
mentals of Instrumentation.” It puts into practical form 
the author’s philosophy “that the outstanding characteristic 
of industrial instruments is that they yield tangible and 
practical dividends,” thereby presenting to the busy produc- 
tion man the fundamental information about instruments in 
a way that makes it readily available and easily under- 
standable. S. L. Goodale (28)-B- 











EFFECT OF TEMPERATURE ON METALS & ALLOYS (29) 


The abstracts in this section are prepared in codperation with the 
Joint High Temperature Committee of the A.S.M.E. and the 
A.S.T.M. 


Non-Ferrous Alloys. Part I. Copper, Brass, Bronze, Red 
Brass (Nichteisen Metalle). R. Hinzmann. No. 45 of Simon's 
Werkstattbiicher. Julius Springer Verlag, Berlin, 1931. 56 
pages. Price 2 RM. 

Condensed information as to properties of these alloys. 
Most of the data are elsewhere available, though here col- 
jected in handy form. Some data on short-time tensile tests 
at high temperatures are included, as follows: Tensile 
strength is in lbs./in.2, elongation, % in two inches. 

Material A B c D 7 F G 
Temp. 

Cte a Te i TH a2 TSA. SR TA Ek 2s | a ee ee. 

20 32,500 3 57,000 55 51,000 33 42,500 45 90,000 21 34,000 36 32,500 18 
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Composition 
Cu Sn Pb Zn Mn Al Fe Ni 

A-—Casting Brass 57 a Se Bal. 

R—-Hard Brass 58 2.0 Bal. 

(-—Forging Brass 60 0.4 Bal. 

) —Brass 70 ae d 30 

E-— Manganese Bronze 55.1 0.77 0.52 41.9 0.36 0.07 0.84 0.28 
——Cast Red Brass 93 4 1 2 

G —-Cast Red Brass 85 So «ch 6 


is stated that Cu-Mn alloy with 5 to 6% Mn, of 45,500 
to 51,000 lbs./in.2 tensile, 85 Brinell, 35 to 39% elongation, 
d for staybolts, does not lose strength till the tempera-~- 
is over 300° C., H. W. Gillett (29)-B- 
fhe Plasticity of Metals. Zay Jerrries. Scientific Monthly, Vol. 
ept. 1931, pages 235-243. 
isticity is the quality by virtue of which a substance 
undergo a permanent change in shape without rupture. 
nany non-metallic plastic materials the flow is essen- 
fluid. During the deformation the solid particles move 
ly and the liquid conforms to the new shape. The mech- 
m of the plastic deformation of metals is quite different. 
ils are erystalline and plastic flow is the result of block 
‘ment of one portion of the crystal with reference to 
ther, the movement being along crystallographic planes. 
hardness is measured by resistance to plastic defor- 
on, and methods or treatments designed to change 
iness constitute a large part of the metal art, plasticity 
mes a major role on the metaliurgical stage. The study 
the plastic deformation of single crystals of various 
! ils and X-ray crystal analysis have greatly enriched 
knowledge in the past 15 years. Realizing the extreme 
ness of single crystals of metals and the very slight 
nges in hardness with change in temperature, at least 
in certain temperature limits, it seems remarkable that 
nere aggregation of differently oriented single crystals 
result in the properties offered by poly-crystalline 
7. ls. A Mo wire composed of a series of single crystals 
the same strength (30,000 lbs./in.2) in the temperature 
e 100°-900° C., whereas a finegrained Mo wire had its 
ngth reduced from 115,000 Ilbs./in.2 when tested at 100° C. 
t 0,000 lbs./in.2 at 900° C. A single crystal of W can be 
b at room temperature, but in liquid air the elastic limit 
is enormously increased and fracture occurs without any 
noticeable deformation. Coarse-grained Mo more than tre- 
I its tensile strength under similar conditions. Face- 
I 
f 


) 


en 


red cubic metals retain their plasticity at liquid air 
emperatures, In general the body-centered cubic metals do 
L¢ retain their plasticity at low temperatures as well as 
ice-centered metals. Hexagonal rhombohedral metals like 
Bi and Sb become very brittle at temperatures not far below 
the ir freezing points. Fine-grained and coarse-grained com- 
mercial wrought Zn at liquid air temperature shows no 
plasticity. A single crystal of Mg, however, shows consider- 
able plasticity at -190° C. Again Be becomes non-plastic 
well below room temperature. The author urges upon physi- 
cists the potentiality of the study of plastic deformation in 
metals as a means of unlocking some doorways to nature's 
Secrets of the internal structure and properties of solids. 
. WAT (29) 
New Uses for Bolts Demand Higher Standards of Manu- 
Tettig o F. O. Kicuitne. Steel, Vol. 89, Oct. 26, 1931, pages 
Bolts for railroads and high-pressure purposes are now 
made of special steels, one a low carbon Ni-Cr, the other a 
Cr-W; analysis and treatment are described in detail, physi- 
cal tests made extended also to creep tests over 1000 hours 
at 1009° F. The characteristics are tabulated. Ha (29) 


Heat-Resisting Alloys. J. Frrpinanp Kayser. Foundry Trade 
Journal, Vol. 45, Dee. 31, 1931, pages 412, 414. 

After dealing with the properties required in heat-resist- 
ing alloys, the author deals with the subjects of oxidizing 
and reducing atmospheres, respectively, pointing out that 
reducing atmospheres containing sulphur dioxide and hydro- 
fen sulphide are the most dangerous with which heat- 
resisting alloys have to contend. Some attention is given to 
the phenomenon of creep and to the effects of repeated 


I 
i 
t 


‘ 
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eating and cooling on heat-resisting alloys. The history 
of the evolution of heat-resisting alloys is dealt with briefly, 


the article closing with a description of recent heat-resisting 
cast irons. 
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The Scaling and Corrosion of Steel for Steam Boilers and 
Superheaters. Quarterly of the British Electrical and Allied Industries 
Research Association, Feb. 20, 1931, J/E/T 14, pages 13-23. 

With O-free steam the corrosion due to the rate of re- 
action between steam and steel superheaters is negligible 
for steam temperatures up to 427° C. and tube temperatures 
up to 510° C. In the absence of free O, scaling is definitely 
lessened by the use of fuel low in H. The use of Enduro 
KA2 superheater tubes with temperatures on the fire side 
up to 650° C. is not limited by the reaction between Fe and 
steam. H gas evolution is accelerated by O entering the 
system with the feed water. Within limits the alkalinity of 
the boiler water will have no noticeable effect on the rate 
of reaction between Fe and steam. A definitely alkaline 
boiler water and feed water is preferred to prevent corrosion 
and limit corrosion due to other conditions. However, alka- 
line water does not stop corrosion due to O. Free C in a 
smoky atmosphere has a negligible effect in preventing 
scale formation. Caustic embrittlement is retarded by the 
presence of sodium sulphate and the action is dependent on 
the sulphate concentration. Chromate in small concentra- 
tion has a similar effect but there is a consumption of 
chromate owing to the oxidation of H. The embrittling effect 
of magnesium chloride at 310° C. is diminished by the addi- 
tion of sodium sulphate or potassium chromate. The value of 
electro-deposited coatings of metals such as Ni and Cr as 
preventatives of corrosion is of interest as no practical 
applications of this nature are recorded, in boiler practice, 
at the present time. The thickness of the plated metal and 
the particular metal to be used in a particular service is of 
extreme importance. WAT (29) 

Embrittlement of Steel by Molten Metals. Metallurgist, July 
1931, pages 107-109. 

An extended review of the work reported by H. Schottky, 
K. Schichtel & R. Stolle in Krupp’sche Monatshefte, Vol. 12, May 
1931, pages 100-105. See “The Red-Brittleness of Steel by 
Metals,” Metals & Alloys, Vol. 2, Sept. 1931, page 193. VVK (29) 


Creep Determination on Structural Steels at High Tem- 
peratures, Metallurgist, June 1931, pages 85-86. 

Extended abstract of a paper by Pohl, Scholz and Juretzek 
in the Archiv fiir Eisenhiittenwesen, Vol. 4, Aug. 1930, pages 105- 
110. See Metals & Alloys, Vol. 2, Feb. 1931, page 51. VVK (29) 


Nickel-Cobalt-Iron Alloys. Mctallurgist, Oct. 1931, pages 153 
154. 

An extended abstract of Technical Publication No. 430, Ameri 
can Institute Mining & Metallurgical Engineers by C. R. Austin & 
G. P. Halliwell. See “Some Developments in High-Tempera- 
ture Alloys in the Nickel-Cobalt-Iron System,” Metals & Alloys 
Vol. 2, Dec. 1931, page 326. VVK (29) 


High Temperatures Impose New Demands on Steels. Stee! 
Vol, 88, Feb. 19, 1931, page 46. 

A report of the fifth midwest power engineering confer 
ence and the fourth national fuels meeting of the American 
Society of Mechanical Engineers, held in Chicago, Feb. 10 
13, 1931. JIN (29) 


Some Alloys for Use at High Temperatures, Complex Iron- 
Nickel-Chromium Alloys. Part III. C. H. M. Jenkins & H. J 
TAPSELL. Engineering, Vol. 131, May 29, 1931, pages 713-714, 716; 
Iron & Coal Trades Review, Vol. 122, June 12, 1931, pages 944- 
945; June 19, 1921, pages 986-987; June 26, 1931, pages 1016- 
1017. 

Condensed from Communication from the National Physi- 
eal Laboratory, read before the Iron & Steel Institute, Lon- 
don, May 1931. See Metals & Alloys, Vol. 2, Nov. 1931, page 
284, LFM + Ha (29) 


Thermal Expansion of Heat Resisting Alloys: Nickel- 
Chromium, Iron-Chromium, and Nickel-Chromium-Iron Al- 
loys. Peter Hipnerr. Burcau of Standards Journal of Research, Vol 
7, Dec. 1931, pages 1031-1066; Bureau of Standards Research Paper 
No. 388. 

This paper gives data on the linear thermal expansion 
of various heat resisting alloys (Ni-Cr, Fe-Cr and Ni-Cr-Fe). 
The alloys contain 0-77% Ni, 5-27% Cr and 0-82% Fe. The 
coefficients of expansion of the alloys were determined for 
various temperature ranges between 20° and 1000° C., and 
the effects due to temperature, chemical composition, heat 
treatment, etc., were determined. Critical regions were lo- 
cated on the thermal expansion curves of some of the al- 
loys. For a given ‘temperature range, the coefficients of 
expansion of Ni-Cr alloys containing from 0 to about 20% 
Cr are nearly the same. The effects of Cr content, C content, 
heat treatment, etc., on the coefficients of expansion of 
Fe-Cr alloys for various temperature ranges are indicated 
in a single figure. The results on the thermal expansion 
of Ni-Cr-Fe alloys were correlated with the structure of 
the alloys. Transformations from one phase to another 
caused significant changes in thermal expansion. The ex- 
pansion curves on the first heating of nearly all of the 
cast Ni-Cr-Fe alloys indicated a retardation or decrease in 
expansion between 700° and 800° C., due to precipitation 
of the carbide. The effects of change of composition on the 
coefficients of expansion of both cast and annealed Ni-Cr-Fe 
alloys are indicated. The table gives a comparison of the 
expansion of the 3 groups of alloys. 


Chemical Composition 
Alloys Ni Cr Fe 
Group 1 Ni-Cr 76.8-77.0% 19.3-20.4% 
Group 2 Fe-Cr 17.0-24.6% 74.0-81.7% 
Group 3 Ni-Cr-Fe 1.3-70.1% 4.9-26.7% 6.6-74.7% 
Average Coefficient of Expansion per ° C. x 10-6 


Alloys 20°-100° 20°-500° 20°-1000° 
Group 1 13.0-13.6 14.7-15.1 17.2-17.8 
Group 2 10.0-10.6 11.2-11.7 12.5-13.1°* 
Group 3 8.7-18.4 11.3-18.9 13.1-20.6 


*20°-900° C. 
In the report the above values were given for every 100° in- 
crements, the accompanying table is presented only to give 
some idea of the changes. WAT (29) 
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High-Temperature Creep Properties of Wrought Carbon 
and Low-Alloy Steels. A. P. Spooner (Bethlehem Steel Com- 
pany) & F. B. Forey (The Midvale Company). Symposium on 
Effect of Temperature on Metals, A.S.T.M.-A.S.M.E. Joint Research 
Committee, 1931, pages 368-393. 

For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 193. In discussion data are given from the U. 8S. Bureau 
of Standards on short-time tensile tests and Charpy impact 
tests on two rail steels (1) 0.69% C, 0.70% Mn and (2) 0.59% 
C, 1.30% Mn. These data are from a study of the blue brit- 
tleness or secondary brittleness known to exist in steels in 
the neighborhood of 300° C. In discussion from the Crane 
Company it is stated that, while it is now generally ad- 
mitted that at temperatures where creep is a factor, no 
true elastic limit is determinable for the purpose of design, 
nevertheless, there is a temperature range, up to 600° F., 
for heat-treated alloy steels, in which short-time test data 
are quite as valid as at ordinary temperatures. It is in the 
temperature range above 700° F. that delicate extensometers 
start to show uncertain proportional limit values, and 
where creep data begin to be at variance with short-time 
tensile values. It is also suggested (International Nickel 
Company) that more attention be given to structural sta- 
bility of metals at elevated temperatures. The aging effects 
(decrease in notch toughness and ductility, increase in 
hardness, and changes in rate of chemical attack) initiated 
by cold work are important in parts which are fabricated 
prior to elevated temperature service. Data taken from the 
work of Pomp and Bayer indicate that steels containing Ni 
do not show as great a tendency toward aging embrittle- 
ment or grain growth as do plain C steels. Several three- 
dimensional diagrams illustrate this feature. From the Uni- 
versity of Michigan are data indicating that the propor- 
tional limit does correctly portray the creep characteristics 
corresponding to 1% flow in 100,000 hours within a definite 
temperature range. This temperature range is generally just 
below the lowest temperature of recrystallization, or the 
equi-cohesive temperature of the given alloy. If the given 
temperature is too far below the lowest recrystallization 
temperature, then strain hardening may occur and the creep 
strength is considerably above that indicated by the propor- 
tional limit. If the given temperature is too far above the 
lowest recrystallization temperature, then, under long 
periods of time, the deformation occurs around the crystals 
rather than in them and the results indicated by the propor- 
tional limit are too high. The data presented indicate that 
short-time or accelerated creep tests do not give an ac- 
curate indication of the actual creep characteristics of a 
metal. High C steels are superior to low C steels in their 
ability to withstand the continued application of stress, at 
least to 850° F. These conclusions are based on both short 
time tensile and creep tests. The thought of a number of 
other discussions, however, is that the C content is not the 
only factor in plain C steels controlling the elevated tem- 
perature strength. The other usual elements present and 
the process of manufacture are also equally as important as 
the carbon content. Tabulated data from the General Elec- 
tric Company show the stresses producing a flow rate of 
1% in 100,000 hours, between 400° and 550° C. for 12 C and 
alloy steels. In the authors’ closure it is emphasized that 
a satisfactory short-time method for determining elevated 
temperature properties of metals is still needed. WAT (29) 


Engineering Requirements and Trends for Metals in the 
Ferrous Metal Industries. J. C. Woopson (Westinghouse Elec- 
tric & Manufacturing Company). Symposium on Effect of Tem- 
perature on Metals, A.S.T.M.-A.S.M.E. Joint Research Committee, 
1931, pages 112-150. 


For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 193. In the discussion it is pointed out that imperfect 
castings have probably been the greatest single cause of 
trouble in the service of cast furnace parts. The major por- 
tion of the discussion does not agree with the author that 
the problem of growth, expansion, warping and cracking is 
more severe with cast resistors than with the malleable or 
wrought elements. In high temperature work the casting 
of the same composition (except possibly higher carbon) 
will keep its shape better and be freer from warpage, than 
the rolled material, especially as for the same cost it will 
be thicker than the same composition fabricated in rolled 
form. Intricate shapes may be cast, while to fabricate the 
same shape by any other method would require welding. 
Despite the great progress made in welding it is still the 
weakest link in the chain. Another discusser also stresses 
the point that more research should be done on welded ma- 
terials at elevated temperatures. It is further emphasized 
that great care should be used in defining the operating con- 
ditions to which a given material will be subjected. The 
use of nitrided boxes, using a 25% Cr and 20% Ni alloy, is 
reported as giving satisfactory service in Germany. 

WAT (29) 


Stayrods and Firebox Plates. R. Kiiunet. Metallurgia, Vol. 5, 
Dec. 1931, pages 53-56. 

Translation of an article in Zeitschrift fiir Metallkunde, Vol. 
23, Jan. 1931, pages 1-11. See Metals & Alloys, Vol. 2, Nov. 1931, 
page 283. JLG (29) 


The Strength at High Temperatures of a Cast and a 
Forged Steel as used for Turbine Construction. H. J. TAPseLr 
& A. E. Jounson. National Physical Laboratory, London, Engineering 
Research, Special Report, No. 17, 1931, 33 pages. 


The report contains the results of short-time tensile tests 
and creep tests carried out on a 0.30% C cast steel and a 
0.39% C forged steel over a temperature range of approxi- 
mately 400° to 650° C. Full tensile properties and the 
stresses corresponding to rates of creep down to 10-5 
in./in./day have been determined. The results are given in 
numerous tables and curves. They show that the cast steel 
possesses limiting creep stresses of 10, 8, and 4 tons/in.2 at 
400°, 450°, and 497° C. respectively while the forged steel 
has the values of 13, 10, and 5 tons/in.2 at 400°, 447°, 507° C. 
respectively. Ha (29) 
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Some Observations on the Dilation of Several Common 
Steels. H. E. Pustow, C. M. Heatu & M. E. BatcuHetor. Michigan 
State College Engineering Experiment Station Bulletin No. 41, Dec, 
1931, 15 pages, 12 figures. 


Elementary discussion of the use of the Chevenard dilato- 
meter. Unannealed specimens from the same bars of steel] 
gave discordant results. Carburized 0.15% C steels with 14% 
Ni, 4% Mo; 3%% Ni and 5% Ni gave less permanent shrink- 
age than a carburized 0.05% C plain carbon steel. A plain 
carbon carburized specimen 2.160” long heated past the 
critical 21 times, then measured 2.135”. The amount lost by 
scaling is not stated. The decrease on each heating varied 
from 0.0004” to 0.0010”. Ha +HWG (29) 


Metallurgical Requirements for High-Temperature Steam 
Piping. F. W. Martin (Sargent & Lundy). Symposium on Effect of 
Temperature on Metals, A.S.T.M.-A.S.M.E. Joint Research Committee, 
1931, pages 49-65. 


For abstract of paper see Metals & Alloys, Vol. 2, Oct. 1931, 
page 232. In the discussion it was stated that stresses at 
high temperatures producing 2 or 3% deformation in rigid 
portions of piping systems may produce dangerous stress 
combinations. It is suggested that seizing of screwed con- 
nections may be minimized by nitriding the nuts and using 
the differential pitch idea to avoid concentrating the load 
on the first few threads. The use of materials of differing 
thermal expansion in nut and stud may also help. An alloy 
containing 48.9% Ni, 29.5 Co, 8.4 Fe, 9.5 Cr, 2.4 Ti, 0.5 Al 
and Si, 0.2 Mn and C is recommended by Westinghouse 
Electric & Manufacturing Company as being a worthwhile 
steam piping material. At 1100° F. this material has a pro- 
portional limit of 57,500 lbs./in.2, a Johnson limit of 71,300, 
0.2% yield point 86,000, 0.5% yield point 85,000, tensile 
strength 127,000, elastic modulus 26,000,000, elongation and 
reduction about 20%. The Detroit Edison Company reports 
relatively small changes in the physical properties of 18-8 
Cr-Ni steel after 6400 hours in piping score =e at 700° - 
1100° F. The material is subject to strain hardening, and 
there is a change in its microstructure due to migration of 
carbides to the grain boundaries. The material, however, is 
still quite ductile and tough, and shows resistance to sulphur 
attack. WAT (29) 


The Mechanical Properties of Aluminum and Magnesium 
Alloys at Elevated Temperatures. R. L. Temprin & D. A. Paut 
(Aluminum Company of America). Symposium on Effect of 
Temperature on Metals, A.S.T.M.-A.S.M.E. Joint Research Commitice, 
1931, pages 290-315. 


For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 193. In the discussion additional data are presented by 
the Dow Chemical Co. on three cast Mg-base alloys, con- 
taining (1) 8.1% Al, 0.2% Mn, (2) 1.92% Mn and (3) 3.8% 
Al, 0.34 Mn, and also on two extruded Mg-base alloys con- 
taining (1) 8.19% Al, 1.27 Cd, 2.02 Cu, 0.34 Mn, 0.47 Zn, and 
(2) 1.92% Mn. Short-time tensile strength values are given 
for these five alloys between 20° and -450° C. A brief com- 
parison is made between a number of Mg alloys and som: 
the more widely used Al alloys reported in the orig 
paper. A great similarity exists between the curves show 
the effect of elevated temperatures on the tensile proper’ 
of Al and Mg alloys. Both wrought Al and wrought 
alloys are more susceptible than the cast alloys to chan: 
produced by elevated temperatures. The Al alloys as a c 
possess somewhat better tensile properties than do the 
alloys in the temperature range of approximately 30° 
600° F. The differences in tensile properties at room tem 
perature and at moderately elevated temperatures, du: 
alloy composition, heat treatment and mechanical worki 
largely disappear as the temperature is still further rai: 
so that at temperatures between 700° and 800° F. all all 
both those of Al and Mg, irrespective of prior treatm: 
possess approximately the same tensile strength. WAT (2! 
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REDUCTION METALLURGY (31) 


Present Smelter Practice—Calumet and Hecla Cons: li- 
dated Copper Company. Ennptcort R. Lovett & Herman C. Kr. NY 
(Calumet & Hecla). Mining Congress Journal, Vol. 17, Oct. 1931, 
pages 533-538. 

The entire metal content of the Calumet & Hecla con- 
centrates is native Cu except for the Cu oxide from the am- 
monia leaching. Cu is too low in Ag to warrant electro- 
lytic refining; it contains no Au whatever, and other impuri- 
ties, principally As, are removed by fire refining only. From 
the concentrates a rich mixture, 75% Cu and a low-grade one 
of 40% Cu, both self-fluxing, are made. About 5% coal or 
coke screenings is added to each of the above mixtures, 
and 8% is added to CuO leached material. Smelting operation 
consists of (1) melting, (2) refining, and (3) casting into 
refined shapes. Melting is done in pulverized coal-fired re- 
verberatory furnaces, centercharged through openings in 
the arch. During the melting period, the furnace atmosphere 
is kept slightly reducing and together with coal screenings, 
prevents loss of oxidized Cu in the slag. Melting furnace Cu 
runs 98.7% Cu, 1.0% Fe, 0.20% S, and 0.04% As. The slag runs 
42.5% SiOe, 30% FeO, 18% AleOs, 8% CaO, 2.3% MgO and 0.60% 
Cu. Average daily melting furnace capacity is 280 tons 0 
concentrates, 120 tons of slag and 75 tons of coal. Fe is re- 
moved in refining by throwing sand over the bath to flux 
Fe oxide as it is liberated. Fluid slag is skimmed off. The 
As is removed by blowing in from the bottom powdered 
soda ash and perhaps some added lime. Soda slags are very 
corrosive to brickwork and linings and need to be re- 
moved immediately as formed. The poling period then 
begins. High volatile bituminous coal with 4.5% ash and 
S always below 1.0% is burned. Prime Calumet & Hecla Cu 
analysis: Cu and Ag, 99.95%, As 0.0025%, Fe 0.0025%, Ni 
0.0015, S 0.0015 and Oe 0.042%. Diagrammatic sketches of 
smelter and refining furnaces are shown. Melting costs per 
ton of concentrates are $2.80; refining costs per ton of Cu, 
$2.91: casting costs, $1.07 per ton of Cu. DTR (31) 
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Refining of Nickel According to the Orford Process. (Die 
Raffinade von Nickel nach dem Orfordverfahren.) Tuews. Die 
Metallbérse, Vol. 21, Sept. 5, 1931, pages 1674-1675. 

The Orford process, developed by the Orford Copper Co., 
is based on the separation of Cu-Ni sulphides into layers 
when fused with NaeS. The present operation of the process 
at Port Colburn, Ontario, by the International Nickel Co. is 
described. EF (31) 

Manufacture of Chrome-Iron Alloys—‘Wild” Direct Reduc- 
tion Process. Foundry Trade Journal, Vol. 46, Feb. 11, 1932, pages 
101-103. 

The works of the Darlington Rustless Steel & Iron Co. 
are described. The process developed by Ronald Wild, of 
Sheffield, for the production of Cr-Fe alloys involves the 
direct reduction of Cr ores. The output is remarkably high, 
even from the viewpoint of regular steel-making practice. 
Details are given of the types of rustless Fe that are pro- 
duced by the process. OWE (31) 

Handling of Non-Ferrous Flue Dust. (Zur Behandlung des 
metalthiittenminnischen Flugstaubes.) Turews. Die Metallbérse, 
Vol. 21, Aug. 15, 1931, page 1541. 

Briquetting and sintering of flue dust in non-ferrous 
plants. EF (31) 

The Treatment of White Metal Waste and Drosses. (Zur 
Rehandlung metallischer Weissmetallkritzen und Abziige.) 
E. R. Tuews. Die Metallbérse, Vol. 21, Aug. 1, 1931, pages 1443-1444. 

The different metallurgical methods in relation to the com- 
position of the delivered white metal wastes and drosses are 
reviewed. EF (31) 

Development of Gun-feed Reverberatory Furnaces at Gar- 
field Plant of American Smelting & Refining Co. R. A. Wac- 
starr (American Smelting & Refining Co.). American Institute Mining 
& Metallurgical Engineers, Technical Publication No. 471, Feb. 1932, 
7 pages. 

finely ground, hot calcines were charged in matte furnace 
below the moving gas stream of the combustion zone using 
the gun feed. This decreased dust losses and increased fur- 
nace life over charging through the top. JLG (31) 

Sintering Zinc Ore at Rosita, Mexico. H. R. MacMicHarer 
(American Smelting & Refining Co.). American Institute Mining & 
Metallurgical Engineers, Technical Publication No. 455, Feb. 1932, 8 
jages. 

- sintering plant that successfully handles 9,000 tons of 
preroasted finely ground flotation concentrates per month is 
described. The charge contains from 5 to 9% S, and the 
sinter 0.5%. JLG (31) 

‘he Recent Development of the Coley Process. (Die 
moderne Entwicklung des: Coley Verfahrens.) O. W. RoskILL. 
I Vetallbérse, Vol. 21, Aug. 27, 1931, pages 1587-1588; Aug. 29, 1931, 


p 1637. 

e latest advances of the Coley process for the produc- 
ti if Zn in a continuously working drum furnace, are given 
al experiences gain on 2 plant installations are presented. 

EF (31) 

he System PbO-Sb2O:, and Its Relation to Lead Softening. 

Cc Mater & W. B. Htncxe (U. S. Bureau of Mines). American Instt- 

tute Mining & Metallurgical Engineers, Technical Publication No. 449, 
Fy 1932, 12 pages. 

uilibria in the system PbO-SbeOs were studied by ther- 
n inalyses, vapor pressure measurements and microscopic 
examinations, A compound, PbO: SbeOs, is formed. With in- 
cressing PbO the vapor pressure decreases until it becomes 
ve small at 40% PbO (535° and 697° C.), thereby indicating 
th crystals of free SheOs, were present up to this concen- 


tration of PbO. The effects of oxidation and reduction are 
discussed, as well as the practical applications of the con- 


clusions. 4 references. JLG (31) 

Molybdenum Bronzes. (Zur Kenntnis der Molybdinbronzen.) 
W. G. Burcers & J. A. M. van Liempt. Zeitschrift fiir anorganische und 
al eine Chemie, Vol. 202, Dec. 24, 1931, pages 325-328. 

The electrolytic reduction of acid molybdate melts pro- 
di s, according to the composition of the baths, a reddish- 
brown MoOs or Mo-blue. The formation of so-called Mo 
bronzes could not be detected. Ha (31) 


rhe Use of Limestone in the Iron and Steel Industry. Part 

IIf. Ortver Bowres (U. S. Bureau of Mines). Rolling Mill Journal, 
Vol. 5, Apr. 1931, pages 247-250. 

knowledge of the occurrence, properties, and methods of 


quarrying and treating limestone is of value to the furnace 
operator in selecting a source of supply. The impurities 
found in a given limestone may be inherent in the rock and 


impossible of separation by the quarryman or they may be 
present merely as sand or clay and readily eliminated by 
careful quarrying. Various considerations such as available 
CaO, increased fuel cost, decreased furnace output, compara- 
tive transportation costs, etc., must be balanced in deciding 
on a cheaper impure CaO. Other necessary considerations 
are uniformity in composition of successive shipments, MgO 
content not exceeding 5%, and the absence of excessive 
amounts of impurities in the fines. JN (31) 

Healthful Smelting Conditions Promote Efficiency. R. P. 
E. Hexmsporr & R. Winters. Engineering & Mining Journal, Vol. 132, 
Apr. 1932, pages 197-200. 

The new Pb plant of the United States Metals Refining Co. 
at Carteret, N. J., is an example of thoughtful design and 
careful planning to eliminate hazards formerly considered 
unavoidable. All furnaces discharge into an elaborate, bal- 
anced flue system. 4 separate ventilating systems are in- 
Stalled to reduce fumes: (1) for the reverberatory furnace 
and launder, (2) for softening furnaces and utility furnace, 
(3) for blast furnace, and (4) for retorts. Employes are un- 
der strict medical supervision and examination. WHEB (31) 

Reverberatory Smelting of Raw Concentrates at the Inter- 
national Smelter, Miami, Arizona. P. D. I. Honeyman (Inter- 
national Smelting Co.). American Institute Mining & Metallurgical 

naineers, Technical Publication No. 456, Feb. 1932, 11 pages. 

Very fine flotation concentrates containing 11% water are 
being fed Jirectly to the reverberatory. The costs for wet 
smelting on a reduced schedule compare favorably with the 
costs of prior practice at capacity production where the 
concentrates were dried, and the dust nuisance is practically 
eliminated. With a wet charge furnace wear is reduced, and 
the waste heat can be ufilized. The changes in furnace 
charging and operation necessary for successful wet smelt- 
ing are described. JLG (31) 





Studies of Magnetic Sands. I. Factors Affecting the Rate 
of Reduction of Titaniferous Magnetic Sands. Il. Effect of 
Silicious Matter on the Reduction of Magnetic Sand. III. On 
the Roasting of Magnetic Sand and Its Subsequent Reduction. 
Keizo Iwast, Masay1 Fuxustma, Masami Kopayasi & SHINROKU MiTSuU- 
KuRI. Science Reports of the Tohoku Imperial University, Japan, Vol. 
20, Oct. 1931, pages 489-521, 522-535, 536-559. 

Experiments carried out with 3 kinds of magnetic sands 
occurring in Japan have shown that they are much less re- 
ducible at temperatures between 800° and 1050° C. than 
hematite and magnetite. The grain size of the sand and the 
reducing agent have a great effect on the efficiency of the 
reduction. The content of TiOe in the sands varies from 0.5 
to 42%. The test results are given in tables and diagrams. 
Part II. The presence of silicious matter generally retards 
the reduction rate of magnetic sands at 1000° C. or higher. 
When the sands contain reducible hematite excellent sinter- 
ing occurs which is not the case with magnetite, which is 
reducible with difficulty up to 1050° C. By taking a longer 
period of time it is possible to reach 100% reduction even 
in the presence of silicious matter. Between 1000° and 1050° 
C., 100% reduction is reached in 2% hrs. if the amount of 
silicious matter is made as small as possible. Part III. The 
sands were roasted at 700°-1100° C. in air and then reduced. 
It was more difficult to oxidize the sands completely to the 
ferric state than to deoxidize them completely to the metallic 
state because the roasting consists of only 1 stage of re- 
action, namely oxidation, while reduction consists of 2 stages 
of reaction taking place in succession, i.e. deoxidation and 
carburization. The size of the sand has a greater influence 
on the degree of oxidation than on the degree of reduction. 
In general, the poorer the reducing conditions the greater 
the advantage of roasting, but this may be modified by the 
temperature of reduction, nature of reducing agent and ma- 
terial to be reduced, Ha (3T) 

Blast Furnace Efficiency. S. P. Kinney (H. A. Brassert Co.). 
Blast Furnace & Steel Plant, Vol. 19, Dec. 1931, pages 1562-1565. 

Present practice is compared with that of 1924. Larger 
hearth diameter has been followed by an increase in the 
diameter of the stockline. The Venturi throat is a simple 
and efficient means of increasing stockline diameter and re- 
ducing dust losses. The Eichenberg process for reduction of 
flue dust has been widely adopted in Europe. This method 
consists of forming a rotating screen or curtain of gas and 
water at right angles to the upward flow of the gas. This 
screen is formed just above the stockline by using tangential 
jets of gas and water. Use of stockline recorders, showing 
movement of the stock column, enables the operator to cor- 
rect conditions to obtain uniform furnace operation. Recent- 
ly developed, electrically operated, automatic mud gun 
provides means of stopping the hole without taking off the 
blast, thus preventing undue settlement of the stock. Heat 
balances are presented for (1) 14 American furnaces oper- 
ating on Mesabi practice in 1924 and (2) modern furnaces, 
practice being practically the same, except that whereas 
blast temperatures were formerly 1000°-1200° F., common 
practice now utilizes 1500°-1600° F., thus increasing the 
heat supplied to the furnace. This is accomplished by the 
use of fine cleaned gas on small checkered high-efficiency 
stoves employing the principle of uniform velocity and 
turbulent flow. Heat balance shows that of the total heat 
accounted for in the shaft, 89% may be accounted for now 
as compared with 81% in 1924, and that 53% is now used 
for reduction of the oxides as compared with 46% formerly. 
An increase of about 30% in the efficiency of boilers using 
blast furnace gas has been attained by better methods of 
heat transfer and the use of gas which has been previously 
cleaned. MS (31) 

The Electrochemistry of Rheniam. A Few Reduction Pro- 
ducts Originating at the Electrolysis of aqueous Potassium- 
Perrhenate-Solutions, (Beitriige zur Elektrochemie des Rhen- 
iums. Ueber einige Reduktionsprodukte, die bei der Elektro- 
lyse von wiissrigen Kaliumperrhenatelisungen entstehen.) 
H. HoreteMann. Zeitschrift fiir anorganische und allaqemeine Chemie, 
Vol. 202, Dec. 24. 1931, pages 277-291 

The methods for the reduction of ageous K-perrhenate so- 
lutions are reviewed and the qualitative phenomena of these 
electrolytic reductions described with and without the ad- 
dition of HeSO4 or Na COs. The reduction products were in- 
vestigated; the deposit on Pt cathodes contained exits. (93 

a (31) 

The Messina Stationary Basic Copper Converter. R. G. Knick- 
ERROCKER. American Institute Mining & Metallurgical Engineers, Techns- 
nal Publication No. 458, Feb. 1932, 11 pages. 

The smelting furnace at Messina, South Africa, produced 
a high-grade matte containing 60% Cu and practically no 
Au or Ag. The plant was constructed for production by the 
Nicholls-James process, but did not operate satisfactorily. 
Three furnaces had been built in cascade so that the molten 
matte or Cu could flow from one to the other. The second 
furnace was converted into a stationary converter. Tuyeres 
with oil-cooled steel pipe plugs were installed in this fur- 
nace. Details of construction of tuyeres and plugs are given. 
The matte was blown successfully to blister Cu in this fur- 
nace and refined in the third furnace. Cu meeting the 
A.S.T.M. specifications could be produced by this process, 
and the costs compared favorably with large scale produc- 
tion by other methods, JLG (31) 

Flash-Combustion Roasting of Iron Pyrites. Horace S. FREE- 
MAN. Transactions American Institute of Chemical Engineers, Vol. 26, 
1931, pages 148-157; Chemical & Metallurgical Engineering, Vol. 38, 
June 1931, pages 334-336. 

From many mixed sulphide ores flotation has made avail- 
able Fe pyrite ground to 200 mesh and even finer, containing 
50% S and a minimum amount of gangue. When this prod- 
uct is roasted in the mechanical types of roasters at present 
in use it is found that, on account of the rapid roasting of 
the fine material and the greater amount of heat generated, 
the capacity of the roaster is considerably decreased and 
the wear and tear on brickwork and rabbles, and the cost 
of roasting are correspondingly increased. A speciai roaster 
was designed to overcome these difficulties. The engineering 
factors involved are discussed and the plant is described. 
The resultant product is interesting as a raw material for 
the production of sponge-Fe, to be directly smelted in elec- 
tric furnaces. WHB (31) 
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* NON-METALLIC COATINGS FOR METALS & ALLOYS (32) 


Relation of Coefficient of Expansion to Cross-Bending 
Strength of Sheet-Steel Enamels. Murray C. Gautscx. Journal 
American Ceramic Society, Vol. 15, Jan. 1932, pages 8-12. 

2 series of enamels were made with calculated cubical 
coefficients of expansion from 361 to 306. In both series of 
enamels, the cross-bending values were inversely propor- 
tional to the coefficients of expansion. This is due to the 
fact that all enamels on sheet steel have lower coefficients 
of thermal expansion than steel. In cooling, after the enamel 
is fused to the metal, strains are set up in the enamel that 
lower the expansion of the enamel the greater the strains. 
When the enameled piece is bent, the greater the stresses 
present, the farther the piece can be bent before there is 
any real tensile strain on the enamel. High bending ability 
is dependent primarily on high compressive strains induced 
by lower coefficient of expansion of the enamel than the 
metal base. Compressive strains cause warping, fish-scaling 
(in ground coat), and chipping; therefore, the bending 
strength should not be too high. In all control work, both 
the minimum and the maximum bending strength should be 
specified. WAT (32) 

Acid-Resisting, Dry-Process, Cast-Iron Enamels, and the 
Effects of BaO, PbO, and ZnO. L. D. Fettreroir. Journal American 
Ceramic Society, Vol. 15, Jan. 1932, pages 1-7. 

The following composition is suggested as one to which 
an acid-resisting enamel should agree in many respects: 


Per Cent Per Cent 
Na2O 18 SiOeg 42 
BazOg 5 Sb20g 10 
CaO 4 BaO } 
CaFe 1 PbO 14 
TiOg 6 ZnO } 
100 


86% of the enamel composition must be held within these 
limits. This composition containing 14% ZnO or PbO, or any 
combination of these, smelts satisfactorily. Enamels contain- 
ing 5% or more of BaO have poor smelting properties. Con- 
sidering acid resistance, the amount of ZnO permissible de- 
pends upon the criterion used. The 7% citric acid test would 
permit up to 8% ZnO. The 7% HCl test would permit about 
5% ZnO. The latter percentage agrees with the ZnO content 
of satisfactory enamels developed by Andrews. BaO and PbO 


are about equal and have no adverse effect on acid resist- 
ance. ZnO and PbO produce better gloss than BaO. Color and 
brightness may be improved by substitution of ZnO and 


(or) BaO, but preferably ZnO, for PbO. ZnO and BaO have 
about equal effects on fusibility. The fluxing effect of PbO 


is more pronounced. The proper combination of ZnO, BaO, 
and PbO must be determined by consideration of the acid 
resistance, fusibility, color and brightness requirements of 
an enamel. Each appears to contribute desirable properties. 


A desirable balance of these constituents in an enamel ap- 
pears to be approximately 5% ZnO, 2% BaO, and 7% PbO. 


WAT (32) 
Synthetic Resins Cut Finishing Time, Protect Longer. 
Joseru GEscHELIN. Automotive Industries, Vol. 65, Dec. 1931, pages 


950-955, 958. 

Author describes new resin surface with unique film-form- 
ing properties. This new surface can be introduced into 
present automobile body operations with reduction in bak- 
ing period. Illustrations show (1) results of some representa- 
tive hardness tests; (2) character of adherence and flexi- 
bility of film; (3) time process charts with 2 methods of 
finishing. The existing commercial synthetic resins are of 3 
classes: (1) nitrocellulose lacquers, (2) varnishes, (3) con- 
densation finishes of the air-dry and low-bake type; advan- 
tages of these finishes are enumerated. DTR (32) 


Soil Action on Pipe Line Coatings. Gorpon N. Scorr (Bureau 
of Standards). Gas Age-Record, Vol. 65, Apr. 12, 1930, pages 
610, 518-514. 

Paper before the American Gas Association Distribution 
Conference, St. Louis, Apr. 1930. The action of the soil on 
protective coatings causing disruption of the coating, the 
so-called “soil-stress” effect, is described and explained. 

VVK (82) 

Concrete Coverings for Pipe Lines. J. F. Hoven (Portland 
Cement Association). Oil & Gas Journal, Vol. 29, Jan. 15, 1931, 
pages 62, 140-141. 

As the result of testing some 2,000 concrete cylinders 10” 
in diameter and 24” long in sulphate soils and waters at 
Montrose, Colo., and Medicine Lake, S. D., the following 
coating and procedure was recommended for protecting 
pipe lines from soil corrosion. A mixture consisting of 1 
part Portland cement, 1% parts well-graded sand (0 to 4”) 
and 3 parts of gravel (4” to %”) made with 4% gallons of 
water per sack of cement is poured into a sheet metal form 
around the pipe and shaken down with an electric vibrator. 
Reinforcement such as welded wire 2” x 6”, No. 12 by No. 12, 
improved the strength of the coating. If reinforcement is not 
used, an asphalt emulsion is first applied to the pipe. The 
concrete covering should be at least 1” thick. Examples of 
pipe lines coated with concrete in extremely corrosive soils 
which have shown entirely satisfactory protection are given. 

VVK (32) 

The Economics of Protective Coatings. Le Roy SLoan 
(Southern Counties Gas Co.) & R. U. Fittine (Los Angeles 
Gas & Electric Corp.). Gas Age-Record, Vol. 66, Sept. 13, 1930, 
pages 405-406, 410. 

Paper presented before the Pacific Coast Gas Association, 
Sept. 1930. Formulae and curves are given for estimating the 
allowable amount to be spent to justify a protective coating 
for a pipe line. VVK (32) 


Synthetic Resins Provide Durable, Colorful Enamels for 
Metal Products. Grorce S. Herricx. Iron Age, Vol. 128, Dec. 10, 
1931, pages 1482-1483, 1534. 

The demand for colorful and durable finishes is broadening 
into new flelds of metal consumption and the adoption of 
rustless steels has increased for colorful enamels on ordi- 
nary steel. Due to elasticity and toughness available in 
resins, enamel manufacturers are producing a variety of 
baked and air drying finishes. VSP (32) 
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PO ss Spots in Enamels. Glashiitte, Vol. 61, 1931, pages g¢g- 


Black spots in white enamels are usually caused by the 
presence of impurities or by chemical conversions of thege 
impurities in the enamel. They may be produced by dust 
from the drying operation or during enameling, or by sma]] 
particles of rust from the metallic frames used in the drying 
installations. The mills may also cause these spots and great 
care should be taken during their cleaning. The ename] 
should be fused in covered crucibles so that light ashes ang 
soot will not fall into the melt. Chemical reasons for the 
black spots are: (1) They may appear if Sn oxide is used 
as opacifier when it contains large quantities of metallic Sn. 
Sn oxide should not contain more than 0.1% metallic Sn. (2) 
The enamel should be fired in a pure oxidizing flame, other- 
wise a reduction of Sn oxide to stannous oxide occurs pro- 
ducing the black spots. To avoid this reduction, the ename] 
batch should contain at least 6% saltpeter which counter- 
acts the reduction in the melt and in the muffle. (3) Sp 
oxide being very easily reduced may cause black spots which 
also may be prevented by additions of saltpeter. (4) The 
black spots may be caused by the metal of the object and 
by the ground glaze. If the sheet metal contains accumula- 
tions of C and is not thoroughly pickled, this C promotes 
reduction. Small bubbles are formed which later collapse but 
leave in their place the black spots. If the coating of the 
ground enamel is irregular and covers the places containing 
C very thinly or not at all, C reacts more strongly. A ground 
enamel with good covering power and containing sufficient 
borax and bonding oxides should be used. WAT (32) 


Formation of Wrinkles in Porcelain Enamel, Glashiitte, Vo}. 
61, 1931, pages 832-833. 

2 kinds of enamel should be used for enameling bathtubs 
because the vaulted edges of the tubes have greater tensions 
than the flat sides of the tubs. The enamel used for the edge 
should have a higher expansion than that used for the sides, 
a difference of 10 to 20 points depending upon the quality of 
the Fe. During enameling both enamels are mixed to a cer- 
tain extent and a silky luster, which consists of very fine 
waves, appears in the place where the enamels were mixed, 
The explanation for this phenomenon is given, If the as- 
sumption that the formation of fine waves is due to the 
formation of a solid “skin” on the surface which wrinkles, 
then the size of the wrinkles depends on the size of con- 


traction (shrinkage) of the enamel. In order to regulate the 
shrinkage, it is necessary to know the expansion of the 
enamel in the temperature field where it changes from the 
liquid to the solid state. The “crystallization” of the enamel 
is another important moment. Enamels oversaturated with 
opacifiers tend to crystallize and precipitate the opacifier at 
a definite temperature and a silky luster and mat enamel 
results. An enamel which is not oversaturated with opaci- 
fiers and whose coefficient of expansion at the critical tem- 
perature is known will shrink the least within the kin” 
and therefore show the smallest waves. Microscopical re- 
searches show the exact reactions taking place between the 
2 powder enamels. Both enamels endeavor mutually to de- 


compose during firing which is impossible, owing t the 
short time at firing temperature. The greater the difference 


in the softening of the melting points between the edge and 
the interior powder, the more intensive is the reaction, and 
the more mat the enamel appears in this place. The me iting 
points of both enamels should therefore be as close as pos- 
sible because the greater this difference is, the more mat 
the enamel will be. WAT (32) 


A. P. I. Pipe Coating Tests: Progress Reports to The 
American Petroleum Institute Committee on Corrosion of 
Oil Field Equipment. Gorvon N. Scort (A. P. I. Research Asso- 
ciate, Bureau ofStandards). Proceedings American Petroleum Instt 
tute, Dec. 1931, Section IV, pages 53-107. 

Progress Report No. 1—Installation of Test Coatings. The 


A. P. Ll. pipe coating test is a nationwide coéperative investi- 
gation of pipe protective coatings involving the pipe line in- 
terests, manufacturers of protective coatings, and the U, s 
Bureau of Standards. Tests are being made in 16 locations 


on 46 coatings applied to short lengths of pipe and on 19 
coatings applied to working oil lines, 6” to 10” in diameter. 
The coatings are both mill-applied and field-applied. The test 
sites are distributed throughout the country, and represent 
a variety of soil and climate conditions. Complete details of 
installation are given. Progress Report No, II—Initial In- 
spection of Specimens. In addition to the visual examination 
of the specimens, two practicable tests for the field exami- 
nation of protective coatings have been developed and de- 
scribed in detail. The conductance or resistivity of the coat- 
ing was determined by first painting the coated pipe with 
flowing mud, wrapping with crepe paper and then applying 
a pad previously soaked in salt water, electrical contact then 
made with the pipe and the conductance determined by the 
voltmeter-ammeter method. After the conductance determi- 
nation was made, a battery was connected, the pipe made the 
anode and current allowed to pass for from three to six 
minutes. The pad was then removed, the paper peeled off, 
immersed in 1% to 2% potassium ferricyanide made slightly 
acid with vinegar, washed and dried. This “pattern test 
gave a record of the pinholes, flaws, etc. in the coating. The 
data to date indicates definitely that the effectiveness of the 
coating increases very rapidly with the thickness up t 
about 0.20”. Comparatively thin asphalt and coal tar coatings 
were ineffective but the heavy coatings of both types were 
effective. Enamel coatings without shields or reinforcements 
reduce the anticipated average pitting by roughly 50% or less. 
All of the fabric-reinforced treatments, excepting a rein- 
forced grease coating, reduce the anticipated average pit- 
ting by 80% or more. Shields are effective in general, but 
wood veneer is less effective than strip steel or pipe line 
felts. The problem of perfect protection is still largely one 
of minimizing the effect of soil stress. VVK (32) 


Cement Lining of Used Cast Iron Pipe, J. R. Tanner. Journal 
American Water Works Association, Vol. 23, Apr. 1931, pages 
521-528. 

An account of the salvaging of a 16” water line; its clean- 
ing and lining with cement. VVK (32) 
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ORE CONCENTRATION (33) 


Refractoriness. H. A. Wuirte. Journal of the Chemical Metallurgi- 
cal, & Mining Society of South Africa, Vol. 32, Dec. 1931, pages 97-101. 
A mathematical measure of the refractoriness of an ore, 

especially the banket of the Witwatersrand, is developed. 
AHE (33) 

Development of Ore Dressing in Japan. Fuxunosuxe YAMADA. 
Proceedings World Engineering Congress, Tokyo, 1929, Vol. 35, 1931, 
pages 411-443. 

General. AHE (33) 

Metallurgical Progress in South Africa, Anprew Kinc. South 
African Mining & Engineering Journal, Vol. 42, Part II, Oct. 3, 1931, 
pages 109-110; Oct. 10, 1931, pages 133-134, 

Presidential address before the C. M. & M. Society of 
South Africa. Waste rock from picking belts should not ex- 
ceed 0.5 dwt./ton. 2 experiments showing extractions of 51% 
and 78% of the Au, respectively, are mentioned. Improvement 
in primary extraction attendant upon substitution of tube 
for ball mills is discussed. AHE (33) 

The New Red, White and Blue Mine, Bendigo. A. F. S. An- 
person. Chemical Engineering & Mining Review, Vol. 24, Jan. 5, 1932, 
page 125. 

A brief description of the treatment plant. WHB (33) 

The Daggafontein Reduction Plant. South African Mining & 
Engineering Journal, Vol. 42, Pt. II, Dec. 26, 1931, pages 421-422; Jan. 
2. 1932, pages 443-444, 

The flow sheet of the Daggafontein Au mill is described. 

AHE (33) 

The Relations Between Colloid Chemistry and Concentra- 
tion. (Die Beziehungen zwischen Kolloidschemie und Auf- 
bereitung.) W. Petersen (Bergakademie Freiberg). Die Metallbérse, 
Vol. 21, July 4, 1931, pages 1251-1252; July 11, 1931, pages 1299-1300; 
July 18, 1931, pages 1347-1348; July 25, 1931, page 1397. 

Surface phenomena as the essential feature of the new 
concentration methods, colloid mills, dispersoid analysis, 


methods based on surface tension, flotation, oil sand dress- 
ing, electro-osmosis, kaolin elutriation, handling of waste 
water and differential sedimentation are discussed. EF (33) 


Flotation (33c) 


tse of Flotation in the Separation of Gold-Bearing Min- 
erais. (El Empleo De La Flotation Para El Tratamiento De 


Las Minerales Auriferos). Revista Minera, Vol. 82, Dec. 1931, page 
ss 


tract of article originally published in Anales de Minas 


de mania, May and June, 1931. From the point of view of 
fic ion, Au-bearing minerals may be classified as follows: 
(1 iinerals that contain native Au with quartzose gangue; 
(2 hose in which Au is combined with pyrite or other 
sulphates; (3) those that contain Au with appreciable 
an nts of As, Te, or Sb; (4) Cu, Pb, Zn, etc., minerals, in 
wl 1 Au is present as an impurity. These types of ore 
sh d be treated as follows: (1) flotation, followed by direct 
sm ting of concentrates; (2) flotation, followed by amalga- 
m: 1 or cyanidation of concentrates; (3) amalgamation or 
cy lation followed by flotation; (4) flotation followed by 
cy lation of tailings. No flotation data are given. 

DTR (33c) 


Sedium Diethyldithiophosphate (Soda Aerofloat) as a Flo- 
tat! n Reagent. L. M. Becxer. Tsvetnuie Metallui, Aug. 1931, pages 
8 

American and Russian Na aerofloats gave unsatisfactory 
resu'ts in floating oxidized ores of Cu but gave very good 
results on sulphide ores. BND (33c) 

Selective Flotation of Lead-Tin Oxide Ores in Mexico. (Aus- 
wiihiende Schwimmaufbereitung oxydischer Blei-Zinnerze in 
Mexiko.) C., Brucunotp. Metal und Erz, Vol. 28, Dec. 1931, pages 


541 

l he Santa Eulalia plant of the American Smelting and 
Re ng Co. in Chihuahua, Pb-Sn oxide ore is successfully 
co itrated by selective flotation. The very finely ground 
or¢ treated with NaeS and a concentrate of PbCOz is 


separated. The remaining Sn and Fes04 are smelted and 
sepvrated electro-magnetically. The newest Fahrenwald 

tation machine is described. CEM (33c) 
Milling Methods and Costs at the Verde Central Concen- 
trator, Jerome, Ariz. R. H. Dicxson & E. M. Smitu. United States 
Bure « of Mines Information Circular No. 6489, Sept. 1931, 12 pages. 

The ore, which is composed of quartz, pyrite and chal- 
copyrite, averages Cu 2.7%, Ag 0.4 oz./ton and a negligible 
amount of Au. By flotation, recoveries of 93.3% of Cu are 
obtained in a concentrate assaying Cu 19.88%, Fe 28.9% and 
insoluble 16.1%. Tailings assay Cu 0.20%. Total costs are 
$1.192/ton of ore milled. AHE (33c) 

Flotation. A. M. Gauptin. McGraw-Hill Book Co., New York, 
1932. Cloth, 6 x 9% inches, 552 pages. Price $6.00. 

This book on flotation, the first in English since Taggart’s 
in 1921, has been eagerly awaited by the metallurgists, 
chemists, college students, and business men for whom it 
was written. Great strides have been taken in the art since 
1921, and few men in this country, or in the world, are as 
well qualified to describe and interpret them for us as 
Gaudin, whose work on the flotation of pure minerals has 
given him an international reputation. He outlines his book 
as follows: historical: fundamental chemistry; general tech- 
nology; detailed technology and practice: economics. The 
Foe opment of the theory of flotation is especially clear, 
ofical and complete, but perhaps does not indicate suffi- 
ciently the unstable character of many of the details of the 
theory, some of which are at present in controversy. Due 
© lack of space, crushing and grinding phases of the pro- 
cess are not considered, and little attention is devoted to 
mill design and flotation machinery; the historical and legal 
= gy also receive only brief treatment, owing, as Gaudin 
mae Soe to signs of the patent tangle being cleared up. 
er 00k must inevitably be compared with the two recent 
—o books on the subject, by Luyken and Bierbrauer 
is y Mayer and Schranz. Gaudin’s exposition of the theory 
ye pe careful, and as his book is concerned chiefly with 
It Senge practice, will be of more use to the American. 
tid e the other two, indicates the scope of modern flota- 
meter is now undertaking, experimentally and com- 
and ally, the concentration of a wide variety of sulphide 

oxidized ores and non-metallic minerals. 
John G. Attwood (33c)-B- 


Flotation of Gold and Silver Ores. Chemical Engineering & 
Mining Review, Voi. 24, Feb. 5, 1932, pages 169-174. 

From the standpoint of flotation, Au and Ag ores may be 
divided into 6 major aromas: (1) ores containing native Au 
in quartz or quartz-adularia gangue; (2) ores with Au and 
Ag associated with oxides of Pb, Cu, and Fe; (3) ores with 
Au and Ag associated with pyrite or other sulphide; (4) 
ores with Au and Ag associated with As, Sb, or Te; (5) 
Co-Ni-As ores containing native Ag, and (6) ores with the 
Au and Ag associated with sulphide minerals of Cu, Pb, and 
Zn. General schemes utilizing flotation include: (1) straight 
flotation, followed by smelting of the concentrate, (2) flota- 
tion and amalgamation, (3) flotation followed by amalgama- 
tion and/ or cyanidation of the concentrate, and (4) flota- 
tion followed by cyanidation of the flotation tailings. Ex- 
amples of these are cited. It is concluded that flotation is 
an accessory to cyanidation and that probably the combina- 
tion of the 2 methods will extend the use of both, with 
flotation applied as a preliminary concentration treatment 
to raise the grade of the feed to the cyanide plant. 

WHEB (33c) 


The Influence of Temperature on Flotation. (Ueber den 
Einfluss der Temperatur auf die Flotation.) [on Huser-Panvu. 
Metall und Erz, Vol. 28, Dec. 1931, pages 545-549. 

The rate of flotation increased with rising temperature in 
every case studied. At 40° C. the time required was only % 
that at 6°. The foam going over in the first minute contained 
50 to 100% more ore at the optimum temperature than at 6°. 
During succeeding minutes the ore content was lower with 
rising temperature. The total yield increases with rising 
temperature to a maximum and then drops off. Each ore has 
an optimum temperature, usually between 23° and 40°. The 
magnitude of the temperature effect depends on the flota- 
tion reagent, it is greater with xanthate and T-T mixture 
than with wood tar oil. In Cu ore the highest separation at 
35° was 73% greater than the highest separation at 7°. 

CEM (33c) 


Pyrite Fliotation at Aldermac, Quebec. W. G. Huser (Alder- 
mac Mines, Ltd.). Canadian Mining & Metallurgical Bulletin No. 239, 
Mar. 1932, pages 82-91. 

Flotation reagents for the treatment of the old ore dump 
were: (1) Cu circuit: ball mill—lime 6-8, NaCN 0.01-0.05, 
thiocarbanalide 0.15 and xanthate 0.10; flotation pump sumps- 
pine oil 0.10; primary cells — CuSO, 0.15 lb.; (2) pyrite cir- 
cuit: agitator cell—CuSOq4 0.54, xanthate 0.25; cell 6— 
xanthate 0.10 lb. When milling mine ore the reagents used 
were:—(1) Cu circuit: ball mill—soda ash 2.0, cyanide 0.04, 
thiocarbanalide 0.09; classifier overflow pump sump — pine 
oil 0.04; Cu roughers — pine oil 0.05, Na ethyl xanthate 0.05; 
(2) pyrite circuit: agitator cell— CuSO4 0.25, Na _ ethyl 
xanthate 0.17; cells 4, 6, 8, and 10 —xanthate, to each cell, 
0.04; cell 6— water gas tar 0.15 lb. The pyrite is suitable for 
flash roasting. AHE (33c) 


Flotation Reagents, 1929. T. H. Mitter & R. L. Kipp. Report 
of Investigations No. 3112, United States Bureau of Mines, Aug. 
1931, 20 pages. 

The total consumption of reagents in lbs./ton of ore 
treated in 1929 decreased over 4% from 1928. Trends: de- 
creased consumption of frothing reagents, substitution of 
synthetic collectors for distillation collectors, more exten- 
sive use of butyl and amyl xanthates, introduction of ali- 
phatic dithiophosphates and more extensive use of alkaline 
circuits. Pine oi!, cresylic acid or o-toludine (frothers) was 
used in treating 98.44% of the ores floated. Consumption 
was 0.144 lb./ton of ore. Coal-tar creosotes, coal tars, wood- 
tar creosotes, pine-tar oils, petroleum products, blast-fur- 
nace oils, water-gas tars, ethyl xanthates (most important), 
butyl xanthates, amyl xanthates, dicresoldithiophosphoric 
acid, Na discresoldithiophosphates, Na diethyldithiophos- 
phate, other dithiophosphates, benzyl mercaptan, thiocarba- 
nilide and a-naphthalamine (all collectors) are used at the 
average rate of 0.126 lb./ton. HeSO4, 22.03 Ibs./ton, and 3.735 
lbs. of NaeCOs, NaOH, CaO (most important) or cement per 
ton are used to regulate the pH of the circuit. NaeS is used 
for sulphidizing; CuSO, for activating; cyanides, NaeSQOs, 
Na silicate, ZnSO4 and NagPO,4 (average 0.213 lb./ton) for 
depressing; and Ale(SO4)s, CaCle, NaCl, NagSO,4, 8S, turpen- 
tine and linseed oil for miscellaneous purposes. The use of 
each reagent on different ores is shown tabularly. 

AHE (33c) 





Magnetic Separation (33d) 


Separation of Feebly Magnetic Ores. Crushing & Grinding, 
Vol. 1, Jan.-Feb. 1932, page 126. 

A machine is described and results on the separation of 
wolframite from Sn are given. AHE (33d) 

Magnetic Separators. Crushing & Grinding, Vol. 1, Jan.-Feb. 
1932, pages 113-114. 

General. AHE (334d) 

The Iron Losses in Magnetic Separation. I. (Om jirnfir- 
lusterna vid magnetisk separation.) Ernst Rotuetius. J ernkon- 
torets Annaler, Vol. 116, Jan. 1932, pages 1-19. 

Studies have been carried out on the magnetite losses in 
4 mills using both magnetic separation and concentrating 
tables. In mill A, in which 2 magnetic separators in series 
were adjusted to take a constant amperage of 6.5 and 5.6, 
the larger particles of magnetite were not taken out by 
the separators, and the smaller ones were washed away on 
the concentrating table. The magnetite losses are not given, 
but it is recommended that the ore be screened in two por- 
tions, one above 0:208 mm. and the other below, and these 
parts treated separately with the proper amperages and 
HeO currents. Below 0.208 mm. the individual ore particles 
were cleanly broken. In mill B, 4 magnetic separators were 
used in series with 5 amp. at 104 volt and 35 r.p.m. The 
smallest particles were not adequately extracted, but were 
satisfactorily recovered by tabling. In mill C, 2 magnetic 
separators were used in series with 10.5 and 5 amps. at 110 
volts and 35 r.p..m. In mill D, the same arrangement was 
used with 9.5 amp. at 104 volts and 43 r.p.m. The total re- 
coveries of magnetite were, respectively, 86%, 88.2% and 
94.3% on B, C, and D. Further laboratory studies are under 
way. HCD (334d) 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


392 Eraydo—A pocket-size booklet prepared by the Illi- 
nois Zine Co., Chicago, Ill., describes their new alloy, Eraydo. 
It is a zine base alloy containing silver and copper. It is a 
tough metal, well adapted to deep drawing, extruding and 
forging. The booklet contains several chapters showing the 
many advantages of Eraydo in manufacturing operations. 
It is fully illustrated. 


393 Furnace Pressure Control—Ryan, Scully & Co., Phila- 
delphia, Pa., have prepared their Bulletin No. 1 in the form 
of a leaflet which describes their system of automatic pres- 
sure control in heat treating and heating operations. 


394 Industrial Compounds—Technical Products Co., Pitts- 
burgh, Pa., have issued Insa-Lute Cement & Compounds 
Catalog No. 32 which contains instructive information on 
industrial assembling, insulating, acid-proofing, etc. It gives 
many applications of their compounds for surface coating, 
furnace sealing, fireproof painting, electric insulation, re- 
pairing, etc. 


395 Cast Iron Pipe—The United States Pipe and Foundry 
Co., Burlington, N. J., presents the new edition of the “Hand- 
book of deLavaud Centrifugally Cast Iron Pipe.” It gives 
the standard specifications for their cast iron pipe and 
tables showing the dimension and weights of the various 
classes. 


396 Table of Conversion Factors—The Dorr Co., Inc., 247 
Park Ave., New York, has prepared a table of conversion 
factors for engineers, a compendium of useful data for the 
rapid conversion of the common engineering units of meas- 
ure of one system into the related units of another system. 


397 Cadmium Plating—vThe Grasselli Chemical Co., Cleve- 
land, Ohio, hag sent out an attractive leaflet entitled “The 
Key to Lowest Possible Plating Costs” which describes the 
advantages of their Cadalyte process for electro-depositing 
pure metallic cadmium on iron and steel. With this process 
the plating time is said to be reduced and the equipment to 
cost less. 


398 Sand Core Binder—General Plastics, Inc., North Tona- 
wanda, N. Y., has prepared a leaflet telling about their 
Durez 476, a new and different binder for sand cores. It is 
used just as any oil is used and is recommended especially 
for cores of complicated design. 


399 Nickel Steel Topices—The International Nickel Co., 
New York, N. Y., has issued Vol. 1, No. 1, of a new bi-month- 
ly publication which contains technical, semi-technical and 
news articles dealing with the production, treatment and 
uses of nickel alloy steels. 


100 Magnetic Analysis—Catalog No. 4 of the Magnetic 
Analysis Corp., 42 Twelfth St., Long Island City, N. Y., is a 
20-page pamphlet which gives the theory of magnetic anal- 
ysis, a description of the apparatus used and the properties 
of magnetic steel which have been determined with this 
equipment. Oscillograms are shown which were obtained in 
its application to strip steel, tool steel, butt welded tubing 
and the separation of steels of different chemical analysis. 


401 Corrosion-resisting Alloy Steels—A 4-page bulletin 
giving physical and chemical data on these steels has been 
issued by the Duriron Co., Inc., Dayton, Ohio. A table of re- 
Sistance to various chemicals for Durimet, KA2S and 
KA2SMo is included. There are also notes on machining, 
heat-treating and welding. This is bulletin No. 171. 


 @ 
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402 Electric Furnaces—The Pittsburgh Electric Furnace 
Corp., Pittsburgh, Pa., has distributed a folder containing a 
description of one of the company’s furnaces which is in 
operation at the Beach Foundry, Ltd., giving complete oper- 
ating data and costs. 


403 Welded Construection—Bulletin No. 2 of Lukenweld, 
Ine., Coatesville, Pa., contains many pictures showin the 
extending use of welded construction in the manufacture of 
steel plant and rolling mill equipment. 


404 Storage Batteries in Steel Mills—The May issue of 
Exide News shows in illustrations the progress of iron from 
the ore to steel rails. The part storage batteries take in this 
process is briefly pointed out. 


405 Stress-Strain Recorder—A folder prepared b the 
Baldwin-Southwark Corp., Philadelphia, Pa., describes their 
stress-strain recorder, tells how it works and gives t cal 
graphs produced by this testing machine. 


406 Cadmium Plating—The contributions of the Udvylite 
Process Company to the cadmium plating industry a set 
forth in a pamphlet distributed by the company. The vy ous 
services available to users of their process are enumerated. 

407 Wear of Metals—The Link-Belt Co., 910 S. Michigan 
Ave., Chicago, Illl., is distributing copies of paper entitled 
“Relative Wear of Metals Due to Abrasion.” It contains in- 


teresting data listing the Brinell Hardness and wear value 
of different materials as compared with a key steel. 


408 Grinding Tools—Handbook and Catalog No. M 32 of 
the Carboloy Company, Inc., 2481 E. Grand Boulevard, De- 
troit, Mich., contains, in addition to the customary listing 
of their own tools, a section devoted to the manufacture, de- 
sign, operation and maintenance of Carboloy tools and a sec- 
tion containing the listing of other tool manufacturers 
licensed to supply their tools equipped with Carboloy ce- 
mented carbide. 


409 Rustless Iron—The Superior Steel Corporation, Pitts- 
burgh, Pa., has compiled a pamphlet which gives the anal- 
ysis and physical properties of their “Defirust,” “Defistain” 
and “Defiheat” rustless iron. It includes a table showing the 
resistance of these irons to various media. 


410 Electric Furnaces—Catalog No. 22 of the Ajax Metal 
Company, Philadelphia, illustrates their electric melting fur- 
naces and gives specifications for them. One section of the 
catalog is devoted to a discussion of the principles of these 
furnaces and the advantages to be obtained in their use. 
This company is also distributing a reprint of an article 
entitled “The Development of the Electric Zinc Melting 
Process.” 


411 Wrought Iron—A most attractive bocklet, “An Im- 
portant Contribution to Metallurgy,” prepared by the A. M. 
Byers Co., Pittsburgh, Pa., gives a pictorial review of the 
development of the large scale production of wrought iron 
and gives a detailed description of their new process. An- 
other booklet issued by the same company is entitled “The 
Vital Element” and refers to the iron silicate, which, dis- 
tributed throughout wrought iron, makes it so corrosion- 
resistant that wrought iron centuries old is still in excellent 
condition. 
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GENERAL (0) 


Co-operative Hesearch at Battelle Memorial Institute. 
Metal Progress, Vol. 20, Nov. 1931, pages 83-86. 

The facilities of the Institute for conducting metallurgical 
research are described. WLC (0) 


Co-operative Metallurgical Research—How?t H. W. GILtetr. 
Metals & Alloys, Vol. 2, Dec. 1931, pages 360-364. 

The author describes the methods and scope of coéperative 
research being conducted by government bureaus, educa- 
tional institutions and private enterprises in the field of 
metallurgy. WLC (0) 


The Law of Patents for Chemists. JoserpH Rossman. Inventors 
Publishing Co., Washington, 1932. Cloth, 6 x 8% inches, 304 
pages. Price $3.50. 

The author is a Patent Office Examiner as well as Editor 
of the Journal of the Patent Office Society, and dates his 
pook from the Patent Office. He frankly gives the purely 
defensive use of patents against pirates as an important 
reason for taking out patents. “Patent protection is abso- 
lutely essential to cover the products of a commercial labo- 
ratory, not so much for the return that comes from a 
patented article as from the fact that others may patent 
work which has already been done and thus involve ex- 
pensive litigation.” He suggests that courses in chemistry 
and chemical engineering should include one in patent law. 

The scope of the book is similar to that of several others 
recently published relating to chemistry and metallurgy. It 
explains the principles of patent law, what types of dis- 
coveries are patentable, the steps in obtaining the patent, 
and the drawing of claims, etc. It is understandably written 
and gives specific examples to illustrate the generalizations. 
The discussion of “subtractive patents” is clearer than in 
most other books on the subject. 

While it is written primarily for chemists, some of the 
examples given are metallurgical and the principles apply 
to metallurgical patents. The author admits that the Patent 
Office is not infallible, and that it can overlook publications 

r not know all the common practice in an industry, and 
may thus allow patents to be issued that are not valid. This 
inside view of the situation from the Patent Office point of 

ew does not increase one’s admiration for the patent 

ystem as a whole, if one has any such admiration, but it 
es help in explaining the rules of the game. 

H. W. Gillett (0) -B- 
rechnology of Materials of Machine Construction. (Tech- 
logie der Maschinenbaustoffe.) Paut Scuimpxe. Sixth Edi- 
n, S. Hirzel Verlag, Leipzig, 1931. Paper 7 x 11 inches, 348 
res. Price 15 RM. 

This textbook covers briefly but clearly the fundamentals 

metallurgy from the engineering point of view. The pro- 

iction of the common metals and alloys, their properties, 

sting, casting, hot and cold working, joining by welding, 

é are described with sufficient illustrations of apparatus 

t. show how most of the processes are carried out. German 

standard specifications are given for common metallic ma- 
t rials of construction. 

‘ome of the sections are a bit sketchy, like that on electric 

el, but in general, the volume would be a good text book 

a technical school, and has value as a reference book. 
H. W. Gillett (0) -B- 


rhe National Physical Laboratory; Metallurgy Department. 

ineering, Vol. 132, Aug. 21, 1931, pages 224-225. 

trief description of the investigations in progress at the 
present time. These include researches on light alloys, ma- 
terials for use at high temperatures, cracking of boiler 
I es, gases in molten Fe and mild steel, and a systematic 
siudy of the constitution, structure and physical properties 


inary alloys of Fe. LFM (0) 
journal of the Institute of Metals, Vol. 44, 1930, No. 2, 
» pages. 


‘his volume gives 17 original papers in some 430 pages, 
h racts and book reviews in some 335, and over 110 pages 
of index. The abstracts will hereafter be issued in separate 


v ime at the end of the year, while the usual semi-annual 
volumes of original papers will continue to be issued. The 
original articles and abstracts are of the usual order of 
excellence. H. W. Gillett (0)-B- 


Mirectory and Buyer’s Guide. The Engineer, London, 1932. 
Paper, 5% x 8% inches, 260 pages. Free. 

Technical headings for the materials covered in this are 
given in English, French, German, Italian and Spanish. This 
takes up 34 pages. The bulk of the pamphlet is devoted to 
names and addresses of British vendors, listed under the 
articles they supply. The last 9 pages list the British Stand- 
ard Specifications, among which are many of metallurgical 
interest. H. W. Gillett (0) -B- 


_Recent Progress in Metallurgical Research. Fuels & Furnaces, 
Vol. 9, Nov. 1931, pages 1267-1268. 
_ A condensed account of reports to the 5th annual meet- 
ing of the Metallurgical Advisory Board to the Carnegie In- 
stitute of Technology and the U. 8S. Bureau of Mines. Sub- 
jects of research include determination of oxygen and of 
nonmetallic inclusions in steel, corrosion of Cr-Ni-Fe alloys 
and their magnetic properties, and the Fe-Mn-C system with 
application of dilatometric and X-ray methods of use. 

: 'MB (0) 


Development of Metallurgy. (Zur Entwicklung der Metall- 
kunde.) G. Tammann (University of Géttingen). Die Neturwissen- 
schaften, Vol. 20, Jan. 1, 1932. pages 1-6. 

The paper presented at the Gesellschaft der Wissenschaf- 
ten, Gé6ttingen, Nov. 1931, goes back as far as pre-historic 
times. With regard to the modern conceptions on metals, at- 
tention is focussed on the following problems: working and 
shaping properties, crystalline structure, properties studied 
on single crystals, physico-chemical and chemical phe- 
nomena due to cold working, effect of subsequent heat treat- 
ment on changes due to cold working, results of grain 
£rowth investigations, significance of the grain size with 
reference to phvsicals. influence exerted by a second alloy- 
ing element, information furnished by constitutional dia- 
Erams, hardening of steel and Al, corrosion problems of Al. 
Mg, Fe, Cr. EF (0) 







PROPERTIES OF METALS (1!) 


The Strength and Cleavage of Bismuth and Antimony Crys- 
tals. (Ueber die Zerreissfestigkeit von Wismuth- und Anti- 
monkristallen.}) G. WASSERMANN. Mitteilungen der deutschen Ma- 
terialpriifungsanstalten, Sonderheft 18, 1931, pages 35-38; Zeitschrift 
fiir Kristallographie, Vol. 75, Nov. 1930, pages 369-378. 

Single crystals of Bi and Sb were prepared by slow solidi- 
fication of the molten metals in a glass tube. Twinning could 
be produced early in either Bi or Sb single crystals by little 
deformation. Cleavage in Bi usually occurs on the basic 
plane (0001). The crystals were broken in torsion and in 
normal stresses and the cleavage faces calculated. When 
cleavage occurred on the rhombohedral face, twinning was 
observed. The critical normal stress on this plane was found 
to be 680 g./mm2. Miigges hypotheses with respect to twin- 
ning were confirmed. The determination of the normal stress 
across a plane at fracture allows a quantitative comparison 
of the cleavability. 10 references. JLG+Ha+WHB (1) 


Relations between Hall Effect and Resistance. F. W. War 
BURTON & J. W. Topp. Physical Review, Vol. 37, June 1931, page 775. 
Thin gold films show the same relation between the elec- 
tric resistance and the Hall effect as has been observed for 
Te for temperatures between room temperature and 100° C. 

The phenomenon is explained by conduction of electrons, 
a (1) 

Bismuth, Its Production and Utilization. (Das Wismuth, 
seine Gewinnung und Verwendung.) Die Metallbérse, Vol. 21, 
Nov. 21, 1931, pages 2025-2026; Dec. 5, 1931, pages 2089-2090; Dec. 16, 
1931, page 2138. 

The occurrence and sources of Bi and its metallurgical 
production are given. Attention is called to the latest pro- 
cess of Thum (German Patent 296,662), Charuau & Babau 
(French Patent 449,507), Norsk Hydro BElektrisk Kvael- 
stofaktieselskab (Norwegian Patents and French Patent 
541,291). The extensive use of Bi in a large variety of com- 
mercial applications based on several of its unusual proper- 
ties is reviewed. EF (1) 


Resistivities of the Metals at 18° and the Problem of Their 
Relative Abundance in the Universe—Distribution of Radi- 
ant Energy from the Sun. F. H. Lorine. Chemical News & Journal 
of Industrial Science, Vol. 142, Tune 19, 1931, pages 385-388; June 26, 
1931, pages 403-407; Vol. 143, July 3, 1931, pages 4-7. 

The resistivities of the metais appear to be approximately 
10-6 times the “probability no.” evolved from the atomic 
numbers of the inert gases by the equation (2 X (12+ 22 
+ 32 + 42 + 42) + n2) /n, when n is 1, 2, 3, 4, 3, 2, 1, suc- 
cessively. The most abundant elements also tend to follow 
the probability numbers in distribution about as well as 
could be expected. The probability numbers yield a curve 
that is very similar to the curve for intensity of solar radia- 
tion throughout the spectrum. WHEB (1) 


Investigations on the Becquerel Effect IV (Untersuchungen 
iiber den Becquerel Efvfekt IV). I. Lierscuitz & R. ReEccIAN! 
(University of Groningen). Zeitschrift fiir physikalische Chemie, Abt. 
A, Vol. 155, Aug. 1931, pages 431-450. 

The occurrence and possibility of measuring Becquere] 
effects of second Order on electrodes other than noble metal 
electrodes is discussed. The authors urge a more accurate 
method of investigating Becquerel effects of first order 
Measurements were performed on Nb, Ta, Fe, Zn, Cd-valve 
anodes as well as on electrodes of other materials. The valve 
effect is considerably reduced or entirely eliminated by the 
radiation W, Mo and passive Fe do not exhibit any effect, 
which is probably completely lacking in the case of passive 
metals. W-bronze displays none; graphite and carborundum 
display typical effects. For all kinds of Becquerel effects, a 
decrease in the apparent cell resistance due to the exposure 
to light was the significant criterion. Simultaneously the 
e.m.f. changes. Conclusions with respect to the nature of 
the effect are drawn therefrom. EF (1) 


Iron Soft as Copper. A. E. Bucuanan. Scientific American, Vol. 
146, Jan. 1932, page 42. 

Highly purified Fe, possessing many of the qualities of Cu, 
has been prepared in Germany by a new process by Dr. L. 
Schlecht. Carbon monoxide of a high degree of purity is 
passed over hot Fe previously purified by ordinary methods, 
forming liquid iron carbonyl. On heating this liquid, carbon 
and oxygen are driven off, leaving iron in an exceedingly 
fine powdered form with hardly a trace of impurities. The 
individual spherical particles are estimated to be 20-mil- 
lionths of an in. in diameter. When this powder is heated to 
a temperature of 1200° C., it is converted into solid Fe that 
resembles Cu in its softness, resistance to corrosion and 
other properties. The process is claimed to be applicable to 
large scale production, WAT (1) 


Observations on the Pressure of Fluidity of Annealed Metals. 
Hucu O’Nertt & Husert Greenwoop (The University, Manchester). 
Institute of Metals, Advance Copy No. 595, Apr. 1932, 21 pages. 

The pressure of fluidity is that pressure at which a loaded 
punch continuously penetrates a block of ductile metal. 
Tests on blocks of metal subjected to the fluidity test showed 
that the most highly strained portions of the block had a 
Meyer's ball index No. n — 2.0, and a resistance to indenta- 
tion equal to the pressure of fluidity. This latter value can 
therefore be determined from a ball test on metal cold rolled 
to the greater possible degree. The pressure required to ex- 
trude a metal through a die is roughly equal to the pressure 
of fluidity or to 2 times the Brinell hardness number of the 
annealed material. The tensile test is analyzed. and it is 
concluded that the true stress plotted against the relative 
reduction in diameter is a straight line above the maximum 
load, as found by Stead. A correlation between tensile, com- 
pressive, indentation and punching tests is suggested. Tests 
on annealed wires drawn to 20% reduction in 1 pass indi- 
cated that the maximum stress required for drawing under 
such conditions was much lower than the pressure of fluid- 
ity. 23 references. JLG (1) 


Thickness of Standard Copper Sheets—Rolled to Weight. 
J. K. Orvsen. Metal Stampinas, Vol. 4, May 1931, page 442. 

This table gives the thickness in decimal parts of an in. 
of rolled Cu sheet weigning from 20 Ibs./ft.2 to 1 oz./ft.2. 
One ft.3 of Cu weighs 555.56 Ibs. JIN (1) 
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Outlook for Zine. A. P. Coss (New Jersey Zinc Co.). Mining 
Congress Journal, Vol. 17, Nov. 1931, pages 594-596. 

In all times a large part of the annual production of 
metallic Zn is used in galvanizing or “zinc-coating.” There 
is more use for prime Western slab Zn, often called “com- 
mon metal.” American Zinc Institute is studying advantages 
of more heavily zinc-coated sheets. Special zinc-coating 
jobs require high grade Zn, such as Horse-head & Horse- 
head Special. Today, Zn is being used in large scale electri- 
fication of railroad lines, for signal cable wrapping, in radios, 
for eyelets, grommets, shoelace tips and other stable items. 
The use of rolled Zn for automobile running-board molding 
is increasing. The plating of rolled Zn and Zn die-castings 
is an important matter for an extension of markets; almost 
any type of finish may be applied and any kind of electro- 
plated coating. Refrigerator hardware is attracting the 
white metal. Zn for die castings is gradually passing away 
from the biggest obstacle to its use in the past—prejudices 
due to unfortunate experiences. Horse-head Special 99.99+% 
is used. New Zn alloys are being perfected for service in 
fields where present alloys have not all the qualities re- 
quired. In the paint industry, Lithopone (28-30% ZnS) is 
the most commonly used white paint pigment. The perfectly 


prepared Lithopone paints, ZnS and ZnO, are naturally and 
permanently white and slow chalking of Zn pigment paints 
means economy together with no change in the color during 


the life of the paint. Lithopone paints have more covering 
power than any other type of paint. There is also the high 
ZnS pigment field, cryptones. Consumption is smaller than 
that of Lithopone, but cryptones contain nearly twice as 
much ZnS. ZnO is a fixture in paint technology due to extra- 
durability to all paint films, washability to wall paints and 
slower chalking to outside house paints. Zn dust pigment 
has come to the fore, especially since ZnO has been ‘mixed 
with it to reduce the high specific gravity. It is more effi- 
cient as a corrosion-resistant agent than any other standard 
metal priming paint. A special characteristic of Zn dust 
(ZnO) paint when used on black iron or steel is the tenacity 
with which the priming coat adheres to the metal. 

DTR (1) 


Relation of Rolled-Texture, Deep Drawing Properties and 
Hardness of Ag, Cu, Al, and an Ag-Cu alloy. (Experimentelle 
Studien ttber den Zusammenhang zwischen Waliztexture, 
Tiefziehfihigzkeit und Hiirte bel den Metallen Ag, Cu, Al und 
einer Ag-Cu Legierung). H. Horzmann. Siebert Festschrift, 1931, 
pages 121-148. 

The Ag-Cu alloy contained 83.5% Ag, 16.5% Cu. Above 
40% reduction in rolling, the Brinell hardness of material 
rolled in one direction only is higher than on material cross 
rolled, for Cu, Al and the Ag-Cu alloy, while for Ag it is 
higher at all reductions. The Erichsen value of the Ag-Cu 
alloy falls off very rapidly at reductions of 60% and over, 
while, if the sheet is turned 90° at each 1/10 mm. reduction 
in thickness, the Erichsen value is as good at 98% reduction 
as at 50%. With no cross rolling, the Erichsen value for Ag 
reaches a minimum at 85% reduction, for Cu at 90% and for 
Al at 65%, and then improves slightly. Material annealed 
after rolling without and with cross rolling was also sub- 
jected to the Erichsen test. It made no difference on Ag 
whether or not the reduction had been by cross rolling, but 
above 80% reduction on Cu, 95% on Al and 80% on the Ag-Cu 
alloy, the depth of cup was less on material rolled in one 
direction only, while cross-rolled material showed no injury. 
The angle of nip in rolling was varied from 90° to 45° and 
22%° without altering the results. HWG (1) 


Metal Contacts with Films. (Vorliufige Mitteilung tiber 
Metallkontakte mit sehr diinner Fremdschicht.) R. Hom. 
Zeitschrift fiir technische Physik, Vol. 4, Dec. 1931, pages 663-665. 

Films are rapidly formed on base metal surfaces in air. 
Although they destroy metallic adhesion, the films actually 
do not materially affect the electrical resistance of the con- 
tacts at ordinary temperatures, the conductivity being of a 
peculiar type. With falling temperature the conductivity 
does not change essentially until supraconductivity occurs 
as is the case with Sn. EF (1) 


Mercury for Dental Amalgams. Aaron Isaacs. Journal American 
Dental Association, Vol. 19, Jan. 1932, pages 54-57. 

The purpose of the investigation was to compare the 
quality of various grades and brands of Hg available to the 
dental profession and to develop a specification for Hg satis- 
factory for use in dental amalgams. To Hg which had been 
carefully purified 0.001% of Cu, Zn, Sn, Pb, Bi, Cd, As, Sb, 
Ag and Au were added as impurities. The As was only 
partly, if at all, dissolved. The presence of any of these 
metals except Ag and Au was readily detected by the film 
or “skin” formed on the surface of the mercury. The Ag 
and Au were detected as non-volatile residues, Of 5 com- 
mercial samples of U. 8S. P. Hg all were free from non- 
volatile residues. Of 8 samples of He graded as “Dental 
Cc. P.” only 4 showed non-volatile residues, which were Ag in 
every case and not harmful for use in dental amalgams. 
Glass containers were found to be better than wood or 
stoneware. A mirror surface on the mercury indicates the 
absence of the base metals, and specification No. 6 of the 
American Dental Association permits not more than .02% of 
non-volatile residue. Clean, clear s!ass containers are re- 
quired. OEH (1) 


Festival Volume for the 50th Anniversary of the Siebert 
Platinum Works. (Festschrift zum fitinzigjdhrigen bestehen 
der Platinschmelze G. Siebert, G. m.b.H,. Hanau.) Edited by 
H. Houwben. G. M. Alberti’s Hofbuchhandlung, Hanau, 1931. Cloth, 
6% x 9% inches, 338 pages. Price 10 RM. 

Following a brief history of the Siebert organization and 
list of its products, there are given 20 articles on precious 
metals by 28 authors and collaborators. Five of the articles 
are on purely chemical subjects, the balance are metal- 
lurgical and of importance to those interested in the rare 
metals. Especially important are the articles on thermo- 
couples, effect of other elements on the Au-Pt system, effect 
of oxides on Pt at high temperatures, and on X-ray studies 
of Ag Pd, Au Pd and Au Pt. 

The metallurgical articles are separately abstracted. 

H. W. Gillett (1) -B- 
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The Contribution of Protons to the Electric Conductivity 
of Metals. (Ueber die Beteiligung von Protonen an der Elek- 
trizititslieitung in Metallen.) D. P. Smitu. Zeitschrift fiir Physik 
Vol. 69, May Ist, 1931, pages 253-258. . 

On the basis of observations on Pd charged with hy- 
drogen the part of the protons in the conductivity is dis- 
cussed. It seems that the conductivity does not only depend 
on the existing protons but also on other slow electrolytic 
transformations. Ha (1) 

Electrical and Mechanical Effects on Metallic Wires by 
Thermai, Magnetic or Acoustic Influences on the Structure. 
(Elektrische und mechanische Effekte an Metalidriihten bei 
thermischer, magnetischer oder akustischer Beeinflussung 
der Struktur.) A. V. Hipret & O. Stierstaptr. Zeitschrift fiir Physik 
Vol. 69, Apr. 23, 1931, pages 52-55. ; 

If a lattice element passes from one well defined energetic 
state into another a sudden dislocation of the electric charge 
must take place and consequently a dislocation current 
should be observed in a suitable device. This was proved to 
be true by leading the amplified current to a loud-speaker. 
Heating of an iron wire, magnetizing, cooling below the 
Curie point in a magnetic field, and pulling extended wires 
produced sounds in the loud-speaker. Ha (1) 

Note on the Coefficient of Thermal Expansion of Gallium 
and the Products q xX Ts of the Elements. (Notiz tiber den 
Ausdehnungskoefficienten des Galliums und das Produkt 
aX Ts bei Elementen.) WILHELM KuiemMmM. Zeitschrift fiir anor- 
ganische und allegemeine Chemie, Vol. 198, May 28, 1931, pages 178-183. 

(1) The cubic coefficient of thermal expansion between 
18° and — 78.3° C. of Ga (containing In 0.16, Zn 0.10, Pb 
0.10%) is 5.3 (+ 0.5) X 10-5 and its density at 25° C., 5.913. 
(2) Curves are given and discussed showing the values of 
1/Ts, a X 10-5, and a@ X Ts of the elements against the 
atomic number, a and Ts being the coefficient of thermal 
expansion at room temperature and the melting point in 
degrees absolute respectively. WHB (1) 

Study of the Bending Elasticity of Iron, Copper, Gold, 
Silver, Platinum, Fused Silica, and Nickel. (Etude sur lelas- 
ticite de flexion Fer- Cuivre- Or- Argent- Platine Verre de 
silice- Nickel.) A. Jacguerop & H. Miceri. Helvetica Physica Acta, 
Vol. 4, Feb. 16, 1931, pages 3-30. 

Young’s moduli of the metals were determined from the 
time of swing of a torsion pendulum to which spiral springs 
of the metals were attached, The results obtained were as 


follows: Temperature 
E at 0°C. Coefficient 
Metal State Ke./mm.,2 0°-100° C. x 10-4 
Copper drawn 12,870 3.986 
Gold annealed 8,060 3.988 
Silver “ 9,300 5.715 
Platinum = 19,900 0.75 
drawn 22,100 3.108 
Nickel annealed 20,400 10.56 


The precious metals were annealed for 100-120 hrs. at 142°- 
145° C. and the Ni for 10 hrs. at 585° C. The values for Ag 
altered appreciably over a long period. WHB (1) 


Revision of the Atomic Weight of Calcium. Atomic Weight 
of Calcium from Sylvite. (Revision des Atomgewichtes des 
Calciums Atomgewicht des Calciums aus Sylvin.) O. Hi: 
scHMID & KAte Kemprer. Zeitschrift fiir anorganische und allgem 
Chemie, Vol. 195, Jan. 7, 1931, pages 1-14. 

The atomic weight of Ca was found to be 40.085 + 0.00010, 
i.e. a little higher than the mean value of all determinations 
by Richards and by Héinigschmid since 1903 (40.078). The 
atomic weight of Ca prepared from sylvite was found to he 
40.091 after taking into consideration the possibility of ‘he 
presence of traces of Sr. WHB (1) 


Some Photoelectric and Thermionic Properties of Rhodium. 
E. H. Dixon. Physical Review, Vol. 37, Jan. 1931, pages 60-69. 

The photoelectric current of a thin strip of Rh increases 
130% from 25° to 950° C.; at 240° C. a sudden increase took 
place. Another anomaly was found at 1100° C. where the 
photoelectric current became irregular and the resistance 
temperature coefficient changed. Ha (1) 


The Half-Value Period of Uranium. 0. Gratias & C. H. Corie. 
Proceedings Royal yen Vol. 135A, Mar. 1932, pages 299-306. 

The half-value period of uranium has been redetermine(; 
the ionisation current was measured by an electrometer, and 
a null method in which the current from the uranium was 
balanced by that from a variable polonium source, These 
fave as a mean of 5 concordant determinations , = 8.02 x 
10-6 sec.-1 corresponding to a half-value period of 24.0 + 0.58 
hours. WAT (1) 

The Boiling of Some Metals and Alloys at Atmospheric 
Pressure. (Ueber das Sieden einiger Metalle und Legieruncen 
bel Atmosphiirendruck.) W. Leitceset. Zeitschrift fiir anorganische 
und allgemeine Chemie, Vol. 202, Dec. 24, 1931, pages 305-324. 

The tests were made in a high-frequency furnace where 
the metal was in motion during the measurements; the 
newly made determinations of boiling points were: 


Cadmium 767°+ 2°C. Bismuth 1560°+ 5° C. 
Zinc 907°+ 2°C. Antimony 1635°+ 8°C. 
Magnesium 1097°+ 3°C. Lead 1740°+10° C. 
Thallium 1457°+10° C. 


Boiling curves of the following systems were investigated: 
Al-Mg, Ai-Zn, Bi-Pb, Bi-Sb, Cd-Pb, Cd-Mg, Cd-Zn, Cu-Zn, 
Mg-Pb, Mg-Sb, Mg-Zn, Pb-Sb, Pb-Te, Pb-Zn, Sb-Zn. A 
maximum in the boiling curve was found for Bi-Sb and 
Pb-Sb. The increase in the boiling point of binary systems 
was the greater the smaller the atomic weight of the added 
metal. The ternary system Cd-Pb-Zn was also investigated, 
the boiling point of Cd increases fairly uniformly up to the 
boiling point of the system Pb-Zn. 90 references. Ha (1) 

The Development of Research on Rhenium since 1925. 
(Die Entwicklung der Rheniumforschung seit 1925.) W. Nov- 
pack. Die Metallbérse, Vol. 21, July 22, 1931, page 1374. 

The rapid historical development of rhenium since its dis- 
covery is reviewed at the General Meeting of the Verein 
Deutscher Chemiker, Vienna, 1931. EF (1) 

Platinum. Donato McDonatp: Canadian Chemistry & Metallurgy, 
Vol. 16, Feb. 1932, pages 28-30. - 

An abstract dealing with the purification and metallurgy, 
physical and chemical properties, uses and ecenemns x3 AS 
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Modern Die Casting of Aluminum. G. M. Roiiason (U. 5S. 
Aluminum Co.) & Sam ‘tour (Lucius Pitkin, Inc.). Metal Progress, 
Vol. 21, Jan. 1932, pages 32-37. 

Gives summary of advantages, limitation and applications 
of Al die castings. Discusses briefly the effects of small 
amounts of Cu, Fe, Zn, Si, Sn, Mn and Cr on the alloy. A 
table shows the physical properties and compositions of 
typical alloys. Machining, polishing, plating and dipping of 
castings are discussed. WLC (2) 

Nickel in Aluminum Brass. W. B. Price. Metals & Alloys, Vol. 
2, Dec. 1931, page 366. 

Abstract by H. W. Gillett showing compositions and prop- 
erties of these alloys. WLC (2) 

Zine Die Castings. W. M. Peirce (N. J. Zinc Co.) & Marc STERN 
(AC Spark Plug Co.). Metal Progress, Vol. 20, Dec. 1931, pages 53-58. 

Application of Al:Cu:Mg, 4:3:0.1% Zn base die castings to 
a wide range of parts are described: typewriter frames, radio 
chassis, electric fan housings and clock cases. Composition 
as to impurities is held to less than 0.02% with Al 3.5/4.5%, 
Cu 2.5/3.5% and Mg 0.02/0.12%. Effects of aging on the 
properties are tabulated. Material has an average tensile 
strength of 44,000 lbs./in.2 with average elongation of 2.0%. 
Other physical properties, density, melting point, hardness, 
thermal expansion, thermal and electrical conductivity are 
given. Machining characteristics are discussed with recom- 
mended clearance angles. The electroplating of Zn die cast- 
ing is briefly discussed. WL (2) 

Plasticity of Copper-Zine Alloys. ALAN Morris. Metal Stamp 
ings, Vol. 4, Apr. 1931, page 320. 

Abstract of a paper presented at the New York meeting 
of The American Institute of Mining & Metallurgical Engi- 
neers. See Metals & Alloys, Vol. 2, June 1931, page ey (2) 

Antifriction Alloys with Magnesium Base. A. M. Bocivar & 
F. A. Lunerr. Tevetnui Metallui, Sept. 1931, pages 1135-1139. 

Meg-Si, Mg-Ca, and Mg-Si-Ca alloys were studied. It was 
found that of the 3 systems only Mg-Si alloys can be used as 
antifriction light weight alloys. The alloys with from 1.68 
to 3.21% Si possess a suitable structure, melting point 
of 650° to 700° C. depending on the Si content, and Brinell 
hardness from 30 to 40 (Shore 12 to 16). BND (2) 


\lloys of Platinam with Iridium. (Legierungen des Platin«s 
m't Iridium.) W. A. Nemivow. Zeitschrift fiir anorganische und all- 
eine Chemie, Vol. 204, Feb. 9, 1932, pages 41-48. 
he Pt was investigated with 0 to 100% additions of Ir. 

Brinell hardness shows at 50% a maximum of 256.4 
mm2, The drawing of wires with more than 20% Ir is 

difficult, the tearing strength of the 20% alloy was 61.3 

mm. The microstructure of all alloys shows solid solu- 
s: annealing changes the structure only slightly. The 
ific electric resistance increases with the increase of Ir 
‘+h proves the presence of a solid solution. The tempera- 
coefficient shows a minimum at about 45% Ir. All test 
ilts are reproduced in detail; 12 references. Ha (2) 


iuminum-Brasses. (Ueber Aluminium-Messinge.) B. BLuM- 
E aL. Zeitschrift Verein deutscher Ingenieure, Vol. 76, Jan. 9, 1932, 

43. 
=. e Al-brasses have a greater strength and elongation 
thn ordinary brass if the thin oxide film formed by molten 
A oes not get into the block. The oxide film prevents the 
ev poration of Zn; an addition of 0.1% being sufficient. Al- 
bro ss is very suitable for condenser tubes, particularly the 
coi.position of 76% Cu, 22% Zn, 2% Al; this alloy is very 
res stant to corrosion. Ha (2) 

ote on Bearing Metals with a Pb-Sn Base (Beitriige zur 
Kenontnis der Lagermetalle auf Blei-Zinn-Basis). A. DemMMeR. 
D r’s thesis, University of Bonn, 1931, 45 pages. 

e data are tabulated from which were drawn the com- 
p ion curves and the elevated temperature hardness 
cl es for Pb-Sn-Sb alloys with and without Ni, Mg, P, o1 
Cu, in the report by E. Herteland A. Demmer, Metallwirtschrift, 
ol. 10, February 13, 1931, pages 125-126. See Metals & Alloys, 
2, July 1931, page 126. HWG (2) 
Nickel-Copper Alloys of High Elastic Limit, Jones, Prem & 
Grirritus. Engineer, Vol. 152, Sept. 25, 1931, page 331. 

Abstract of paper read before the Institute of Metals, 
Zurich, Switzerland, Sept. 1931. See Metals & Alloys, Vol. 2, 
Dec. 1931, page 297. LFM (2) 

Everdur Metal—A High Strength, Corrosion Resistant En- 
gineering Material. C. B. Jacons, Jr. Metals & Alloys, Vol. 3, Jan. 
1932, page 26. 

The physical properties comparable to steel, of a Cu alloy 
of 44%4% Si and 1.2% Mn are described. The alloy is very 
easily worked and exhibits excellent corrosion resistance for 
a variety of applications. WLC (2) 


Aluminum Alloys Used in the Foundry. (Les alliages 
@aluminium utilises en fonderie.) Jacgues DoucneMent. Revue 
de Métallurgie, Vol. 28, Oct. 1931, pages 557-564. 

A review of the properties of Al alloys as applied to cast- 
ings for the aviation industry. Among them is described a 
French alloy, Butectal (1.5 Cu, 0.8 Mn, 6.35 Ti, 1.58 Mg2Si), 
which, after soaking for 6 hrs. at 525° C., quenching and 
drawing for 9 hrs. at 150° C.. has an elastic limit of 23.5 
kg./mm.2, tensile strength 27.7 kg./mm.2 and Brinell hard- 
ness 98. JDG (2) 


Studies in Lead-Alloys. (Studien tiber Bleilegierungen.) 
Garre & A. Muster. Zeitschrift anorganische und allgemeine 
Chemie, Vol. 198, June 10, 1931, pages 297-309. 

A considerable increase of hardness was observed in Pb- 
Cd-Sb alloys after quenching and aging. A general tempera- 
ture-concentration diagram between Pb and CdSb was de- 
termined and the hardness measured under various condi- 
tions; cold-working is not necessary for hardening. At 
definite ratios of additions of Cd and Sb quenching is not 
necessary, hardening takes place after normal cooling. Ad- 
ditions of Sn and Zn do not promote hardening. The property 
of commercial Pb to become brittle below the melting point 
is due to the melting of eutectics. Pb of coarse grain is 
brittle under certain conditions: breaking without noticce- 
able deformation. A number of aging and equilibrium dia- 
grams are reproduced. Ha (2) 
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Magnesium Alloys. Correspondence from F. Grotirt:, Turin, 
Italy. Metal Progress, Vol. 21, Jan. 1932, pages 68-69. 

Notes on the recent industrial exhibit at Milan and the 
increased interest in light magnesium alloys evident among 


Italian manufacturers. WLC (2) 

Preparation and Some Physical Properties of Sr-Cd Alloys. 
H. C. Hopcer, et al. (College of the Pacific, Stockton, Calif.). 
Metals & Alloys, Vol. 2, Dec. 1931, pages 355-357. 

8 references, Sr-Cd alloys were prepared by electrolysis 
of eutectic mixture of SrCle and NaCl over a bath of molten 
Cd in a suitably wired crucible. The Cd served as cathode 
and a carbon rod as anode. Thermal analyses of alloys ur 
to 26% Sr are reported. Micrographs show the structures ob- 
served in cast and annealed conditions. Curves show the 
effect of Sr in increasing the hardness and specific gravity 
of the alloys. WLC (2) 

Melting and Casting of Aluminium Bronzes. EpmuNpd R 
Tuews. Metallurgist, Oct. 1931, pages 159-160. 

The Cu-Al alloys employed for artistic and chemical pur- 
poses as well as in marine engineering usually contain, be- 
sides Cu, about 8 to 12% Al and smaller percentages of Fe 
or Ni (1 to 4%). Fe, Mn, Ni, and, to some extent, Si may be 
considered desirable constituents if present in suitable pro- 
portions, while As, P, and Sb are distinctly harmful. Virgin 
metals only should be used. 0.3%-1.00% Mn tend to improve 
the resistance to atmospheric corrosion and sea water as 
well as the tensile strength, without lowering the ductility 
of Al bronze castings. Larger percentages result in very 
appreciable deterioration of the casting properties. The 
addition of Ni improves the density and the corrosion re- 
sistance of the castings to sea water. Small percentages of 
Zn serve to counteract the tendency of straight Al bronzes 
to form coarsely crystalline structures, but exert a distinctly 
deteriorating influence on their mechanical properties and, 
since the only advantage of Zn is also shared by Fe—in per- 
centages above 4—, the alloys of this group should prefera- 
bly be maintained from Zn. The addition of from 1.0 to 1.5% 
Pb improves the cutting qualities of the castings without 
appreciably deteriorating their chemical and mechanical 
properties and their structure. Straight Al bronzes are pro- 
duced by first melting down and deoxidizing the Cu, then 
adding the required quantities of Al in the form of a 50/50 
hardener. It is absolutely necessary before adding the Al 
thoroughly to deoxidize the Cu by means of phosphor cop- 
per. The methods used for producing the hardener are: (1) 
adding solid Al to fused Cu; (2) adding fused Al to liquid 
Cu; (3) adding liquid Cu to fused Al, (4) adding solid Cu to 
fused Al. Method (4) is generally used in the United States 
and (3) in Continental countries. These are described in 
detail. Detailed directions given for pouring Al bronzes. (2) 

An Investigation of Duralumin Wire. I. G. Suovutcin. Trans 

actions of the Central Aero-Hydrodynamical Institute, No. 83, May 
1931, 44 pages, 40 illustrations. (In Russian). 
Physical properties of duralumin wire of different di- 
ameters and subjected to different heat treatments were 
investigated. General observations regarding the tempera- 
ture effect are given. 

Cast Gold Alloys: Their Physical Properties and Dental 
Application, J. S. Suet. Journal American Dental Association, Vol 
18, May 1931, pages 904-916. 

Hardness, tensile strength, elongation, elasticity, endur- 
ance strength, and the relation of these properties of cast 
Au alloys to their application in dental work is discussed. 
A refining is possible by partial transformation of the solid 
solutions into the intermetallic compound AuCu. Alloys of 
70% Au, 5% Pt, 15% Cu, and the remainder of Ag, Pd, Zn 
increase their strength from 46 to 70 kg./mm.2 by heating at 


from 250-425° C. Ha (2) 
_Lead-base and Tin-base Alloys for Die Castings. F. J 
Tostas. Proceedings American Society for Testing Materials, Vol. 31, 
Pt. 1, 1931, pages 280-283. 


See abstract of preprint. Metals & Alloys, Vol. 2, Nov. 1931, 
page 243. HWG (2) 

Aluminium, Its Alloys and Some Applications. Mectallurgia 
Vol. 5, Apr. 1932, pages 203-206. 

A review. Mentions ores, production of Al, use and prop- 
erties of Al and its alloys. JLG (2) 

Copper-beryllium “Bronzes.” J. Kent Smitu (Beryllium Devel 
opment Corp.) American Institute Mining & Metallurgical Engineers, 
Technical Publication No. 465, Feb. 1932, 14 pages. 

Bibliography of 11 references. Describes a series of experi- 
ments in which Be-Cu alloys containing as much as 2.75% 
Be were tested in the wrought condition. Both hardness and 
tensile tests showed that alloys containing over 1.5% Be 
could be hardened by quenching and aging .The strength 
and hardness of the age-hardened alloys could be materially 
increased by cold work. Tensile strengths as high as 220,000 
lb./in.2 resulted from age hardening and then rolling a 1.91% 
Be alloy. The alloys were made from a 12-15% Be master 
alloy, which is now commercially available. JLG (2) 


Copper-Titanium Alloys. Metallurgist, Oct. 1931, pages 157-158. 

An extended abstract of Technical Publication No. 432, Ameri 
can Institute of Mining and Metallurgical Engineers by F. R. Hensel 
and E. I. Larsen. See Metals & Alloys, Vol. 2, Dec. 1931, page 
298. VVK (2) 

Technology and Utilization of Electron Metal. (Technologie 
und Anwendung des Elektronmetalis.) W. Scuminpr. Die Metal! 
bérse, Vol. 21, June 27, 1931, page 1206. 

Composition, physical properties, corrosion resistance, re- 
fining processes, casting, hot working and shaping, utiliza- 
tion in aviation and automobile industry are considered in 
a paper before the Deutsche Bunsengesellschaft ftir an- 
gewandte physikalische Chemie, 1931. See Metals & Alloys, 
Vol. 3, Jan. 1932, page MA 2. EF (2) 

A New Aluminium Alloy. Electrical Times, Vol. 81, Jan. 7, 1932, 
page 23; Metal Industry, London, Vol. 40, Jan. 1, 1932, page 14. 

The new alloy MG7, produced by James Booth & Co., Ltd., 
is composed of Al, Mg and Mn. Its specific gravity is 2.36, 
the mechanical properties are similar to “Duralumin.” It is 
not capable of heat treatment, but application of cold work 
hardens quickly. The resistance to corrosion particularly 
that of sea water is extremely high. Effect of same corrod- 
ing medium within 100 days: MG7 25.1; Duralumin 19.5: Soft 
Al, 5.06 in max. stress-tons/in. WR (2) 
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PROPERTIES OF FERROUS ALLOYS (3) 


Some Physical Properties of Hardened Tool Steel. J. V. 
Emmons. Proceedings American Society for Testing Materials, Vol. 
31, Pt. 2, 1931, pages 47-82. 

Includes discussion. See abstract of preprint, Metals & 
Alloys, Vol. 2, Oct. 1931, page 205. HwWG (3) 


Single Potentials of Iron and Steel Electrodes. K1Kozo 
Enno & Suicenort Kanazawa. Science Reports Tohoku Imperial Univer- 
sity, Vol. 20, Mar. 1931, pages 124-139. 

The effect on the electrode potential of grain boundary 
and also that of slight strain in the electrode were studied. 
See Metals & Alloys, Vol. 1, Dec. 1930, page 900. (3) 


Progress in Rustless Steels. L. SANpERsoN. Steam Engineer, Vol. 
1, No. 5, Feb. 1932, pages 213-214. 

A review of the present development of stainless and heat- 
resisting steels. AHE (3) 


The Precipitation Hardening of Iron by Titanium. (Ueber 
die Ausscheidehiirtung des Eisens durch Titan.) Zeitschrift 
Verein deutscher Ingenieure, Vol. 75, Nov. 14, 1931, page 1418. 

See Metals & Alloys, Vol. 3, Feb. 1932, page MA 31. Ha (3) 


Improving Service of Steel Castings to Industry. Stee/, Vol. 
88, Feb. 26, 1931, pages 41, 43, 53. 

As a result of improved manufacturing methods, better 
metallurgical control, and closer attention to markets and 
to service requirements, the steel foundry is now in a 
strong competitive position. Better control of melting opera- 
tions, more exacting supervision, and closer inspection have 
resulted in the universal production of stronger castings. A 
representative air-quenched and drawn cast steel has a 
tensile strength of 70,000 to 80,000 lbs./in.2, a yield point 
of 40,000 to 50,000 lbs., an elongation of 22 to 30%, and a 
reduction in area of 30 to 50%. The physical properties of 
cast steel are discussed at seme length. The new foundry 
and new heat treating unit of the Lebanon Steel Foundry, 
Lebanon, Pa., are described, JN (3) 


The Practical Application of New Formulae for Determin- 
ing the Quality of Cast Iron. Foundry Trade Journal, Vol. 45, 
Oct. 29, 1931, pages 265-266. 

An extended abstract of an article by H. Pinsl, which ap- 
peared in Die Giesserei (Vol. 18, 1931, pages 334-339, 357-363). 
See Metals & Alloys, Vol. 3, Feb. 1932, page MA 31. OWE (3) 


The Changes of Electric Conductivity of Ferromagnetic 
Materials in Magnetic Fields. (Die Aenderungen der Elek- 
trischen Leitfiihigkeit Ferromagnetischer Stoffe in Magnet- 
feldern.) O. Stierstapt. Zeitschrift fiir technische Physik, Vol. 13, 
No. 2, 1982, pages 65-71. 

The apparatus and methods used in the tests and the 
theory of the measuring methods are explained and a few 
hysteresis curves in magnetic fields for several materials 
are reproduced. The author shows that the exterior mag- 
netic fleld does not define the physical condition of a ferro- 
magnetic material, but the interior field, the magnetic in- 
duction or the magnetization. For a theoretical explanation 
the magnetization curve B=f(h) must be plotted together 
with the change of resistance and the changes be repre- 
sented as function of the inner field B. The virginal mag- 
netization curve can then be expressed very closely by 
dw/w=—cXB*; the exponent x for Fe and Ni lies between 3 
and 4, the constant c is of the order 10-15 to 10-20, Ha (3) 


Fabricating Stainless Steel. C. C. Snyper (Republic Steel 
Co.). Machinery, Vol. 38, Nov. 1931, page 173. 

Abstract of a paper before the Indiana section of the 
Society of Automotive Engineers. Steel known as 18-8 or 
Krupp Nirosta KA-2 has unusual ductility after heat-treat- 
ing at 2090°-2100° F. They are readily welded by spot, re- 
sistance, are and acetylene methods. For drawing sheets 
special lubricants are used; such as a mixture of lithopone 
and linseed oil to which chalk and sulphur are sometimes 
added. For pickling solution use 8% HeSO, and 2% HCl to 
be followed by a 20% HNOzs bath. (Acid percentage by vol- 
ume.) Pickling temperature 130°-160° F. For polishing, use 
abrasive having a grit of 150-180 to be followed by 200 
emery. 240 flour and alumina buffing compound. RHP (3) 


Eutectic Cast Iron. B. Osann. Bulletin British Cast Iron Research 
Association, Vol. 3, Oct. 1931, pages 38-41. 

It is emphasized throughout the paper that the pearlitic 
condition is the ideal condition to be sought if good cast- 
ings with suitable mechanical properties are to be obtained. 
In addition, it is pointed out that for some services where 
corrosion is likely to be encountered, the uniformity of the 
pearlitic structure tends to eliminate the setting up of elec- 
tric currents between the various constituents of the iron. 
The author’s meaning of the word “eutectic” is derived from 
the Greek roots meaning “well made,” and is not the usual 
interpretation most metallurgists put on the word. WAT (3) 


Cast Chromium Steels in Wider Use. Electric Furnace Melt- 
ing Processes Used for Corrosion-Resisting Alloys. H. D. 
Puituirps. Steel, Vol. 88, Jan. 8, 1931, pages 39-43. 

Ferrous alloys of Cr, or of Cr and Ni, fall into 3 groupd: 
ferrites, martensites and austenites; the last being the de- 
sired solid solutions. High Cr content in steel reduces the 
per cent of C in the eutectic; raises the critical temperature; 
diminishes the rate of carbon diffusion; imparts the prop- 
erty of air hardening when the C content exceeds 0.1%. The 
addition of Ni to steel lowers the critical temperature, in- 
creases the hardness and strength without correspondingly 
decreasing the ductility and tends to produce a finer grain 
structure. The 3 types of Ni steels are: pearlites, martensites, 
and austenites. The presence of both Ni and Cr in steel is 
mutually beneficial. The addition of Ni to a high Cr steel 
produces an austenitic structure, as does also the addition 
of Cr to a high Ni steel. Austenitic alloys are fine grained, 
strong, tough, ductile, non-magnetic and highly resistant to 
both corrosion and machinability. The best method of pro- 
ducing high Cr and Cr-Ni alloy steels is in the electric fur- 
nace. The author describes both the acid and basic electric 
furnace processes with notes on pouring temperatures, heat 
treating and hardening practice. Tables are given to show 
the chemical compositions and physical properties of 6 
typical alloy steels. JIN (3) 





METALS & ALLOYS 
Page MA 236—Vol. 3 


CORROSION, EROSION, OXIDATION, PASSIVITY & 
PROTECTION OF METALS & ALLOYS (4) 


Corrosion and the Life of Structures. Engineer, Vol. 152, Dec. 
4, 1931, pages 599-600. 

Editoria) commenting on the work of the Corrosion Com- 
mittee of the Iron and Steel Institute and other researches 
in progress at the present time. LFM (4) 


The Corrosion of Metals. Steam Engineer, Vol. 1, Mar. 1932, 
pages 254-255. 

General. AHE (4) 

Grate Wear caused by Heat Given off from Upper Silesian 
Fuels. (Rostverschleis durch Wirmeeinfiuss bei oberschlesi-. 
schen Brennstoffen.) Archiv fiir Warmewirtschaft und Dampfkessei- 
wesen, Vol. 13, Jan. 1932, pages 7-9. 

The investigations covered tests made to determine the 
composition of the rust, the cause of wear, the chemical] 
and physical behavior of the fuel residue as well as the 
homogeneity of the material. The results of operating dif- 
ferent plants under different conditions are compared. 

MAB (4) 

Scientists Learn Effects of Cleaning on Metals. Scientific 
American, Vol. 146, Apr. 1932, pages 236-237. 

The effect of disinfectants and cleaning on metals has 
been studied in Germany. Sheet samples of 40 different 
metals were immersed from 24-48 hrs. at certain tempera- 
tures in 24 disinfectants and cleaning solutions. The sam- 
ples were carefully cleaned, loss of weight was determined 
and examined microscopically. Fe and steel were at- 
tacked by most of the solutions, and Cu was not much 
better. Zn was found to resist their action poorly, while 
Al and Al alloys were attacked by all acid and alkaline 
solutions. Tinned steel and tinned Cu were fairly satis- 
factory. Ni, Ni alloys, stainless steel and Cr plated steels 
were best. WAT (4) 

The Constitution of Seale. L. B. Prem. Engineering, Vol. 131, 
May 15, 1931, pages 651-652. 

Abstract of a paper read before the Iron & Steel Insti- 
tute, London, May 1931. See Metals & Alloys, Vol. 2, Nov. 
1931, page 248. LFM (4) 

Corrosion and Welded Plates. Petrolewm World, Vol. 28, June 
1931, page 208. ; 

From tests made and actual experience it has been found 
that the corrosion of welds and plates is practically 
similar. t) 
_ Cerresion of Cast Aluminum Alloys. W. O. Kroentic. Tra: 
tions, Central Aero-Hydrodynamic Institute, No. 91, 1931, 32 paces 
In Russian. 

Specimens for the investigation were prepared by casting 
into a chill 17 alloys both of the standard composition as 
No. 12, silumin and duralumin and those made by the addi- 
tion to commercial aluminum of Cu, Mg, Mn, Zn, Sb and Sn, 
either in combination or separately. The castings in > 
shape of plates 250x170x15 mm. were cut into 2 corrosion 
specimens, one of which was machined all over, the other 
with the casting skin left intact, and corroded in a ma: 18 
previously described (W. Kroenig, Korrosion und Metallschxtz, 
1930, page 25) using sea water to which some He2O-2 as 
added. The attack lasted 15 days. Weight losses gave widcly 
discrepant results. A comparison of the physical properties 
before and after corrosion was used as a criterion of cor- 
rosion resistance. All alloys containing Cu corrode badly and 
the corrosion is further increased by addition to them both 
of Zn and of Mn, while an addition of 0.2% Sb somew)at 
improves it at the expense of greatly reduced physical prop- 
erties. 1% Sn added to No. 12 metal has no effect. Of the 
Al-Mg alloys, the most resistant is a 5% Mg alloy. he 
addition to 2.5% Mg alloy of 1.5% Mn considerably incresses 
the resistance to corrosion and increases the strength of is 
somewhat weak alloy. The best results were obtained with 
the composition: 2.29 Mg; 1.85 Mn; 0.17 Sb. Theoretical n- 
siderations are advanced to explain the mechanism of cor- 
rosion. 18 photomicrographs are given. See also Metals & Alloys, 


Vol. 2, Nov. 1931, page 247. (4) 
Chemical Corrosion of Lead in the Presence of Pheno! (La 
corrosione chimica del plombo in presenza di fenolo). F. Da 


Fano. Giornale di Chimica Industriale ed applicata, Vol. 14, Jan. 1932, 
pages 18-21. 

Buried lead corrodes rapidly; it is exceptional when it re- 
mains unaltered for 5 or 10 years. Protective coatings of 
coal tar containing anthracene oil, used on Italian telephone 
cables, were suspected of playing a part in accelerating cor- 
rosion. Laboratory tests indicated that such coatings, instead 
of delaying corrosion, may accelerate it, due to the presence 
of phenol which acts in a cyclic process as a sort of cata- 
lyzer, the lead phenolate formed being decomposed by COe 
with regeneration of phenol. Besides having the proper con- 
sistency to keep out moisture, the coating should be as free 
as possible from phenol, even though phenol would not cause 
corrosion were moisture and COs completely excluded. How- 
ever, such complete exclusion is not commercially attained. 

HwWG (4) 

Non-Metallic Films which remain as residue in the Disso- 
lution of Tin. (Nicht-metallische Hiiutchen, die bei der Auf- 
ljsung von Zinn als Riickstand verbleiben.) A. KuTZELNIGe. 
Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 202, Dec. 24, 
1931, pages 418-419. 

The residue was determined as the substance between the 
metal crystallites, similarly to former tests with Cd. The 
amount of residue which shows a mesh-like structure was 
determined to be 0.0176% of the dissolved material. 7 refer- 
ences. Ha (4) 

Autoxidation of Zinc. (Autoxydation des Zinks.) At. St. Coco- 
stnscui. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 197, 
Apr. 30, 1931, pages 270-272. 

Chemically pure and somewhat impure Zn were left for 7 
months in distilled water with more or less access of air. 
Zine carbonate is formed whose content of COs depends on 
the access of air. Pure Zn is not attacked if air is excluded, 
impure Zn is oxidized @ven in the absence of air. Water is 
not decomposed by chemically pure Zn. The autoxidation 
is greatly dependent on the disintegration of water. Ha (4) 











Soil Corrosion. Wm. TuHompson Situ (Ford, Bacon & Davis, 
Inc.). Gas Age-Record, Vol. 66, Dec. 20, 1930, pages 987-990, 997. 

A paper prepared for the Bureau of Standards Second 
Soil Corrosion Conference, Dec., 1930. The 340-mile Ama- 
rillo-Denver natural gas pipe line was laid in 1927-1928 
and protected in accordance with a corrosion survey. 2 
years later it was inspected ‘with, in part, the following 
conclusions. The substantial accuracy of the results of a 
soil corrosion survey as used by Ford, Bacon & Davis, Inc. 
is confirmed for alkali soils. The specifications of the de- 
gree of protection to be used on a pipe line is more ex- 
actly in accord with the actual requirements when based 
on a soil corrosion survey than when based upon surface 
inspection alone. The variation from the degree of pro- 
tection necessary, as indicated by actual inspection after 
services, tends toward provision of excess coating in the 
ease of a soil corrosion survey and toward inadequate pro- 
tection in the case of surface inspection alone. Agreement 
by independent observers as to the degree of corrosiveness 
of the soil at any location is not absolute even when based 
on inspection data of pipe after service. It is unsafe to 
base a decision to eliminate protection at any point on the 
old method of simple inspection of the surface of the 
ground alone. It is relatively safe to base specifications of 
pipe protection on the results of a thorough soil corrosion 
survey. Substantial agreement in the comparative rating 

soil samples as to relative corrosiveness, although a 
matter of judgment, is possible by independent workers. 
In the instance studied, soil corrosion survey specifications 
would have entailed an expenditure for pipe protection of 
4% more than actually required. The actual construction 
program (although only in part substituting simple surface 
bservations for a soil corrosion survey) expended only 
5.1% of the amount actually required for adequate pro- 
tion. This study has shown no one factor or small group 

factors affecting corrosion which may safely be taken 
an index of the comparative corrosiveness of soils at 
various locations, VVK (4) 

Relation of Pipe Line Currents and Soil Resistivity to 
orrosion. C. R. Wetpner & L. E. Davis (Prairie Pipe Line Co.). 

eedings American Petroleum Institute, Dec. 1931, Section IV, pages 

14; discussion, pages 45-52. 

8 miles of 8” oil pipe lines in Oklahoma were examined 

pitting, and the pipe line currents and soil resistivities 

isured. The authors conclude that there is some cor- 
tion between long line currents and corrosion. In gen- 
galvanic currents gradually accumulate on pipe lines 
ugh soils of high resistance, and in most cases dis- 
rge from the lines in soils of low resistance. If cur- 
density is relatively high and the discharge is abrupt, 

p pitting is usually experienced. They also conclude 

there is considerable correlation between depth of pits 

resistivity. Soil resistivities of less than 1,000 ohms 
usually indicative of severe pitting. The discussion 
S ved considerable disagreement as to the correlation of 
line currents and corrosion. VVK (4) 
he Deterioration of Structures in Sea-Water. Department 
ientific & Industrial Research. 12th Interim Report of the Com 
of the Institute of Civil Engineers, 1932, 28 pages. Price 6d. 
escribes the work carried out during the year 1930-31 
the Committee, which has been investigating since 1916 
deterioration of timber, metal and concrete exposed to 
sea. A large number of iron and steel test bars have 
k exposed for 9 years at 4 stations and the results of 
latest periodical inspections are given. Reference is 
mode to researches in the United States. (4) 
rought Iron Piles Resist Salt Water for 50 Years. 

ap Engineering News-Record, Vol. 108, Mar. 17, 1932, 
3Y/ 398. 
ought iron piles exposed to sea water in San Firan- 

Bay for a half century were removed and were found 


} 


t e in an excellent state of preservation. Inspection 
s ed them to be covered with a protective rust scale 
tis ly adhering to the Fe. CBJ (4) 
Corresion of Malleable Iron. F. W. Worr & L. A. Metsse Pro 
ceedings American Society for Testing Materials, Vol. 31, 1931, Pt. 2, 
pages 422-433. 
’ ludes discussion. See abstract of preprint, Metals & Alloys, 
Vol. 2, Oct. 1931, page 208. HWG (4) 
Galvanic Corrosion on Cast-Iron Pipes. R. J. Kuun. Industrial 
& neering Chemistry, Vol. 22, Apr. 1930, pages 335-341. 


‘ 


st-iron pipes, buried in soils in New Orleans are sus- 
ceptible to corrosion due to electrolytic currents. This is 
overcome to some extent by a system of electrolysis drain- 
age, which causes a collection of current to counteract the 
discharging galvanic currents. (4) 

Protection of Iron Against Corrosion. (Korrosionsschutz 
fiir Eisen.) Metallwarenindustrie und Galvanotechnik, Vol. 29, Feb 
1931, pages 141-142. 

A brief discussion of plating with Cr, Zn, and Cd; re- 
quired thicknesses of layers; best methods of plating with 
and without intermediary layers. Ha (4) 

Standards and Exposure Tests for Plated Metals. W™ 
Brum. Brass World, Vol. 27, Mar. 1931, pages 57-60. 

A summary of conferences held in Chicago, Jan. 1931, 
on Standards and Specifications for the Electroplating In- 
dustry; also the inauguration of concerted action for a 
series of exposure tests of electroplated surfaces. A classi- 
fication of electroplated products is suggested. Ha (4) 
Keeping White Rust from Zinc-Coated Products. Wa.tac: 
ImMuorr. Iron Age, Vol. 129, Jan. 21, 1932, pages 232-235. 

White rust has been found on practically all kinds of 
falvanized products. Chemical analysis shows it to be zin« 
oxide, zinc hydroxide and zinc carbonate. Corrosion prod- 
ucts depend on various conditions. Causes and agents of 
corrosion are air, water, moisture, carbon dioxide, sulphur 
fases, chemical solutions, etc. Mechanism of formation of 
White rust seems to proceed first by forming the hydroxide 
Which later changes to zinc oxide and carbonate. White 
rust formation may be avoided by eliminating as nearly 
&8 possible, all conditions that make formation of white 
rust possible and protection of zinc coating with some kind 
of air and moisture proof coating. VSP (4) 
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E'RE ready any- 

time to furnish 
not merely bits of 
metalto test, but 
complete castings up 
to 10 lbs. — FREE OF 
CHARGE if you have 
the patterns * 
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f i US you can learn 
by a real breakdown 


test exactly how this remark- 
able metal will act under your 
own actual service conditions 
without risk or expense. Far 
better than trying to determine 
by laboratory test of sample discs 
what would happen to a full 
sized finished part in plant scale 
operations. 


We make this offer because we 
are practically sure of 
the results on any job 
we accept. We know 
that ILLIUM (a nickel- 
chromium -copper- 
molybdenum alloy) is 
unequalled for agi- 
tators, mixers, filters, 
valve and pump parts, 
thermocouple tubes 
and similar vital units 
that must handle corrosives, either acid or alkaline, 
or work under conditions where heat, strain and 
corrosion occur. Especially recommended for mixed 
corrosives, particularly compounds of sulfur and 
nitrogen. 


Submergence for 6 years in the 35 corrosives most 
commonly encountered, produced no perceptible effects, 
except with HCl. A record remarkable both for the 
length of the test and the number of reagents used— 
no wonder ILLIUM has been called “the universal 
resistant.” Furthermore, it is moderately priced and 
being machinable, easily welded, ground or polished, 
is not costly to fabricate. New illustrated bulletin 
gladly sent on request. 


ben patterns must be made or parts run 
larger than 101bs., we'll cooperate too —billing 
50% off for this experimental work. In replying, 
please state nature of the work, dimensions of the 
part, and whether or not patterns are available. 


BURGESS-PARR COMPANY 


DIVISION OF C.F BURGESS LABORATORIES INC. 
MOLINE, ILLINOIS 
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Pitting of Hydraulic Turbine Runners. Assert H. Myers 
(Stone & Webster). Electrical World, Vol. 99, Feb. 13, 1932, pages 
328-329. 

Examples of installations that exhibit corrosion pits from 
spot oxidation and from electrolytic action are noted. The 
causes and corrective measures are pointed out. One cause 
is electrolytic action or stray electric currents, and another 
the faulty or, at times, imperfect design of the turbine run- 
ner discharge passages in conjunction with the draft tube. 
Several illustrations are included. WHB (4) 


Prevention of Intergranular Corrosion in Corrosion-re- 
sistant Chromium-Nickel Steels. P. Payson (Crucible Steel Co. 
of America). American Institute Mining & Metallurgical Engineers, 
Technical Publication No. 464, Feb. 1932, 25 pages. 

Reasons for the susceptibility of alloys of the 18-8 type 
to intergranular corrosion resulting from reheating to tem- 
peratures between 1000 and 1600° F. are discussed. An 
attempt was made to develop alloys that would be resistant 
to intergranular attack after having been heated for 10 
min. in the dangerous range. Experimental melts contain- 
ing from 0.09 to 0.17% C, approximately 8% Ni and from 
18 to 22% Cr were prepared. One series of alloys contained 
from 0.80 to 4.02% W, another from 0.99 to 3.38% Mo, 
and a third from 0.66 to 1.88% V. One alloy contained 
3.92% Si, another 0.70% Ti and another 0.87% Ti. Samples 
of each alloy were quenched from 1900 and 2100° F., and 
the magnetic susceptibility determined. Pieces of the 
quenched alloys were then reheated for 10 min. periods in 
the temperature range 1000 to 1600° F., and the suscepti- 
bility to intergranular corrosion determined by means of 
the Strauss solution. The susceptibility to intergranular 
corrosion did not bear a direct .relationship to the magnetic 
properties. Increasing the Cr’to 22% makes the steel re- 
sistant to all but the 1100° F. reheating temperature. Small 
amounts of W, with increased Cr, improved the resistance, 
but over 0.8% appeared to decrease the resistance. The 
addition of 1.87% Mo did not better the steel, but 3.3% did. 
Even 0.17% C with 3.3% Mo was resistant to deterioration 
when quenched from 1900° F., but less so when quenched 
from 2100° F. V, Si and Ti have some effect in retarding 
deterioration. The general subject of intergranular failure 
is discussed, and it is suggested that some of the addition 
agents cause the formation of ferrite, and furthermore that 
the carbides precipitate in this ferrite rather than in the 
grain boundaries where they may cause intergranular at- 
tack. Micrographs are given to prove this point. 8 refer- 
ences. JLG (4) 

A Quantitative Method for the Estimation of Intercrystal- 
line Corrosion in Austenitic Stainless Steels. J. J. B. Rutn- 
ERFORD & Rospert H. Aporn (U. S. Steel Corp.). American Institute 
Mining & Metallurgical Engineers, Preprint, Feb. 1932, 9 pages. 

The electric resistance was used as a measure of inter- 
granular corrosion. If the material is massive, small speci- 
mens % or 4” thick and 2 or 3” long should be prepared. 
Wires or strips can be conveniently used. Samples were 
corroded by a boiling HeSO4«-CuSO,q solution containing 
15 g. CuSO, -5H2O and 47 cc. concentrated HeSO, per liter. 
Samples of %” wire were kept in the boiling solution for 
24 hrs. In 18-8 alloys susceptibility to attack was found to 
increase with the grain size. The effect of various temper- 
ing temperatures were studied. The resistance method was 
found to be very sensitive and to yield quantitative data 
with respect to the attack. 4 references. JLG (4) 


Corrosion Studies of Cold Rolled Acid-Resistant Chromium- 
Nickel Steel. (Korrosionsversuche an Kaltgewaltztem Siure- 
bestandigem Chrom-Nickel-Stahl.) Paut ScHAFMEIstTEeR & ANDREAS 
Gotta. Archiv fiir das Eisenhiittenwesen, Vol. 5, Feb. 1932, pages 
427-430. 

Tests in 13 and 61% HeSO, made on 2 steel sheets, (1) 
8.8% Ni and 17.6% Cr, and (2) 9.9% Ni, 17.1% Cr and 
2.8% Mo cold rolled from 2 to 60%, without intermediate 
anneals. Corrosion resistance of non-rusting and acid- 
resistant Cr-Ni steels depends on breaking down of its 
passive protective layer. This passive layer re-forms very 
quickly, if it is once damaged or at all removed through 
mechanical or chemical action. Superiority of molybdenum 
Cr-Ni steel in cold HeSO, is to be accounted for due to its 
greater tendency to become passive. Cold working with- 
out subsequent heat treatment decreases resistance towards 
acids. DTR (4) 


Electrochemical Potentials of Nitrified Steels, Suun-tcni 
Saton (Mitsubishi Zosen Kaisha, Ltd). American Institute Mining & 
Metallurgical Engineers, Technical Publication No. 447, Feb. 1932, 31 
pages. 

With the object of predicting the effect of nitriding on 
the corrosion of steels, single potential differences of un- 
nitrided and nitrided steels were measured. Steels of vari- 
ous analyses, including Cr-Al, Cr-Ti, and Cr-Zr, but not 
Cr-Al-Mo or Cr-V, were used. The potentials were de- 
termined in distilled water, sea water, saturated CuSO, 
and normal FeSO, solutions. After the nitriding treatment 
the steels that respond to the treatment become about 0.6 
volts nobler in distilled water and about 0.2 volts nobler 
in sea water, but when first placed in FeSO, solution they 
are about 0.07 volts baser and finally about 0.03 volts. In 
saturated CuSO, nitrided steels had a potential of about 
+0.2 volts. The potential in FeSO, is very sensitive to 
traces of Fee(SO4)s. In distilled water nitrided steels be- 
come black, but do not rust to form the red hydroxide. 
13 references. JLG (4) 


Increasing Corrosion Resistance by Alloying. (Erhihung 
des Korrosionswiderstandes durch Legieren.) A. Fry. Paper 
before the First Corrosion Congress of the Verein deutscher Ingenieure, 
Verein deutscher Eisenhiittenleute, Deutsche Gesellschaft fiir Metall- 
kunde, Verein deutscher Chemiker, Oct. 20, 1931, Berlin. 

In creating new corrosion-resisting alloys, not only chem- 
ical affinity and electrolytic potential must be considered, 
but also the mechanical and technological properties. Al- 
loying must either increase the chemical stability or pro- 
cure protective layers in case of corrosion attack. The 
consequences as to production and application of corrosion 
resisting alloys resulting from the above requirements are 
discussed. GN (4) 
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Corrosion-Resistance of Chromium-Nickel-Iron Alloys. 
(Korrosions-bestindigkeit von Chrom-Nickel-Eisen-Legie- 
rungen.) E. WELLMAN. Zeitschrift fiir Elektrochemie, Vol. 37, Mar. 
1931, pages 142-156. 

Tests on the behavior of a range of Ni-Fe and Ni-Cr-Fe 
alloys in contact with sulphur dioxide, sulphur dioxide plus 
air (moist and dry), and sulphurreted hydrogen, hypo- 
chlorite solutions (with and without traces of Fe), phenol, 
tartaric acid and citric acid. The alloys used comprise 
compositions representative of Ni-Fe alloys, Cr-Fe alloys, 
alloys containing low Cr and high Ni, alloys of approxi- 
mately equal Ni and Cr contents, and alloys with low 
Ni and high Cr. (See also Zeitschrift fur Metallkunde, Vol. 
20, 1928, pages 269-279.) 11 references. Ha (4) 


Non-Oxidizing Steels and Corrosion. (Aciers Inosydables 
et Corrosion). J. Gatisourc. Aciers Spéciaux, Métaux et Alliages, 
Vol. 6, Nov. 1931, pages 547-559. 

In the present study, the author examines only the high 
spots of the corrosion question and gives rapid indications 
of the characteristics of steels typically involved in this 
problem of corrosion. As this study is based only on in- 
formation taken from the literature, it gives as a whole, a 
clear and complete survey of non-oxidizing alloys. GTM (4) 


Rust and Acid-Resisting Steels from the Standpoint of the 
Chemical Engineer. W. HatTFIELD (Director, Brown-Firth Re- 
search Laboratories). Industrial Chemist, Vol. 7, Nov. 1931, pages 
435-437. 

A short discussion of the advantages of austenitic Cr-Nj 
(18-8) steel in the brewing, dairy, and dyeing industries, 
with especial regard to maintaining color and flavor, as well 
as overcoming contamination. RAW (4) 


Wear Resistant Materials for Steam Turbine Blades. 
(Verschleissfeste Werkstoffe fiir Dampfturbinenschaufeln.) 
E. Houpremont. Stahl und Eisen, Vol. 52, Jan. 28, 1932, page 8&8. 

Discussion of Ray’s paper published in “Power,” Vol. 73, 
1931, page 804. The ‘writer points out that the materials 
must be examined not only from the viewpoint of wear 
resistance but also from the angle of corrosion resistance, 
vibration resistance, non-sensitivity of the top surfaces, etc. 
See “Investigation of Materials to Reduce Steam Turbine 
Blade Wear,” Metals & Alloys, Vol. 3, Jan. 1932, page ao P 

(4) 


Effect of Heat Treatment on Corrosion Resistance of 
Stainless Iron. CLAaRENce G. Merritt. (Crucible Steel Co. of Amer- 
ica). American Institute Mining & Metallurgical Engineers, Preprint, 
Feb, 1932, 18 pages. 

It is known that the mechanical properties of the 
“Chromium irons” (less than 0.12% C and 11.5 to 15% Cr) 
are dependent on the heat treatment, but it has been as- 
sumed that heat treatment has little effect on the re- 
sistance to corrosion. Corrosion, tensile, hardness and im- 
pact tests were made on a series of quenched and tem- 
pered or rolled and tempered chromium irons. The cor- 
rosion resistance was measured by the U. S. Navy sea- 
salt spray test. On tempering the rolled or quenched alloys 


at 1000° F. a marked increase in susceptibility to r- 
rosion resulted, while the hardness, impact resistance and 
proportional limit decreased. Tempering either above or 


below this temperature does not harm the alloys. The de- 
terioration at 1000° F. was attributed to the precipitation 
of finely divided carbides. 7 references. JLG (4) 


Location and Study of Pipe Line Corrosion by Suri{ ice 
Electrical Measurements. C. & M. Scuitumpercer & E. G. | von. 
arvon (Société de Prospection Electrique, Paris, and Schlumberge ee: 
trical Prospecting Methods, New York). American Institute Minin) & 
Metallurgical Engineers, Technical Publication No. 476, Feb. | 132, 
24 pages. 

Previous work and work now in progress on pipe ‘ine 
corrosion is reviewed. Corrosion may occur as: (1) Chom- 
ical corrosion, and (2) Electrolytic corrosion in which the 
attack of the metal pipe is due to stray electrical curre ts. 
In either case electrical currents are present and the in- 
tensity of these currents can be determined by measure- 
ments on the pipe. This method is not always applicable 
and is usually very expensive. A process was developed 
whereby the corroding currents could be determined from 
surface measurements. Methods are described by which the 
current flowing through the pipe, the conductivity of the 
ground, and the direction and strength of stray currents 
ean be estimated from surface measurements. By suitable 
methods the autogalvanic currents can be separated from 
the stray currents. The depth of the pipe can also be de- 
termined from the electrical measurements. A study of the 
corrosion of a pipe line in a town near Paris is described. 
It was found that the end of the pipe was being corroded 
by return currents from a street railway, and this condi- 
tion was corrected by the installation of a large earth 
bar at the end of the pipe. 14 references. JILG (4) 


Determining the Corrosivity of Soils. E. R. Sueparp (Bureau 
of Standards). Oil & Gas Journal, Vol. 30, June 4, 1931, pages T-40, 
T-43. 

General discussion of soil corrosion, description of the 
Shepard soil rod and the correlation of the Putman, Cor- 
field, and Legg tests. The author concludes that the meas- 
urement of soil resistivity is the simplest and most satis- 
factory test available to determine the corrosivity of soils 
and that such a test may be used as a rough index of the 
corrosivity of alkaline soils. No electrical test yet devised 
appears to offer a generally satisfactory index for the cor- 
rosivity of acid soils. VVK (4) 


The Influence of Alien Metals on the Dissolving Velocity 
of Base Metals. (Der Einfluss von Fremdmetalien auf die 
Auflisungsgeschwindigkeit unedler Metalle.) G. TaMMANN & 
F. Nevzert. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 
201, Dec. 8, 1931, pages 225-244. 

The He-evolution in the dissolving of metals and their 
solid solutions in acid was investigated and formulas de- 
veloped which represent the dissolution velocity and take 
into account the influence of local elements formed by the 
presence of foreign metals; a rarer metal always increases 
the velocity of dissolution. Results for several metals and 
alloys are given. Ha (4) 
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STRUCTURE OF METALS & ALLOYS (5) 
Metallography & Macrography (5a) 


Thermomagnetic Analysis and the Ay Transformation in 
0.75% Carbon Steel. R. L. Sanrorp & G. A. Exxtincer. Proceedinys 
American Society for Testing Materials, Vol. 31, Pt. 2, 1931, pages 
83-93. 

See abstract of preprint. Metals & Alloys, Vol. 3, Feb. 1932, 
page MA 35. HWG (5a) 


Interpretation of the Electrolytic Part of the Electrical 
Conductivity in Amalgams and Other Alloys. (Zur Deutung 
des elektrolytischen Stromleitungsanteils in Amalgamen und 
anderen Legierungen.) C. Wacner (University of Jena.) Zeitschrift 
fiir physikalische Chemie, Sect. B, Vol. 15, Jan. 1932, pages 347-352. 

An approximate formula is given correlating the diffusion 
coefficient and the electrolytic transference numbers with 
reference to diluted binary alloys. Measurements on Cd dis- 
solved in Hg lead to a value of the same dimension as 
theoretically derived thus supporting the writer’s assump- 
tion that the movements of metal ions and electrons in 
amalgams take place independently of each other. EF (5a) 


The New Observation Methods on Crystal Growth. (Die 
neuen Beobachtungsmethoden des Kristallwachstums.) E. 
HeRLINGER. Zeitschrift fiir den physikalischen und chemischen Unter- 
richt, Vol. 44, July/Aug. 1931, pages 148-159. 

A special chapter is devoted to the preparation of single 
crystals from metals. 66 references. EF (5a) 


The Micro-optical Investigation of Non-ferrous Alloys by 
Polarized Light. M. v. Scuwarz. Metallurgia, Vol. 4, Oct. 1931, 
I ives 180-186. 

The effects of illumination by polarized light in the exami- 
nation of a number of alloys is described. A Reichert micro- 
scope equipped with a polarizer and analyzer was used. Sul- 
phides could be distinguished from oxides in Cu. Non-metal- 
lic inclusions and variations in composition in Cu alloys 
could be detected with polarized light while their detection 
with ordinary light was, at least, difficult. Polarized light 
was also advantageous in studying some Al alloys. Many 
micrographs, including 9 in full color, are shown. Contains 
§ references. JLG (5a) 


The Diffusion of two Metals into each other during the 
Formation of an Intermetallic Compound. (Die diffusion 
zgveler Metalle ineinander unter Bilding intermetallischer 
Verbindung.) G. TammMann & H. J. Rocna. Zeitschrift fiir anor- 
gaxische und allgemeine Chemie, Vol. 199, July 21, 1931, pages 289-305. 

f grains of 2 metals are heated and pressed together they 
diffuse into each other. The possibility is discussed of an 
experimental decision of the. question whether a crystal is 
in fact of singular composition, or if a series, though limited, 
oO olid solutions exists. For the second case, the diffusion 
coefficient can be derived from the growth of the crystal, in 
the first this was not possible. Ha (5a) 


hemistry of Alloys. (Chemie der Legierungen.) A. Wesrt- 
Die Metallbérse, Vol. 21, Dec. 9, 1931, page 2107. 

ves an extract of a lecture delivered on Nov. 38, 1931, at 

EB in, before 5 combined German technical societies deal- 

ir with intermetallic compounds in binary systems. EF (5a) 


rystal Structure and Atomic Properties of Alloys Contain- 
ing Transition Elements, ARNE WESTGREN. Journal Franklin Insti- 
tu Vol. 212, Nov. 1931, pages 577-599. 

resented at meeting of Franklin Institute, Feb. 5, 1931. 


Bibliography of 32 references. Bahr’s so-called transition ele- 
n ts consist of the series 21 Sc— 28 Ni, 39 Y—46 Pd, 57 
L -78 Pt, 89 Ac—92 U, and they are designated by en- 
closure in frames in his periodic table. The divergence be- 
tween transition elements and other metals manifests itself 
in no less than 3 different ways in their metallic reaction 
products: (1) The transition elements alone are able to form 
phases with nickel-arsenide structure; (2) when the transi- 
tion elements combine with H, B, C, or N, they give rise to 
reaction products with metallic properties, which is not the 
case with other elements. Provided the atoms of the transi- 
tion elements in a phase of this kind are sufficiently big in 
relation to those of the metalloid, the resultant structure is 
of a simple kind, of the interstitial type; (3) in combination 
with Zn, Cd, or Al, at certain proportions, the transition ele- 


ments give rise to phases having similar structure to @ or vy 
brass. Present experimental results are too incomplete to 
furnish a coherent idea regarding the conditions prevailing. 

DTR (5a) 


Secondary Structure and Mosaic Structure of Crystals. F. 
Zwicxy. Physical Review, Vol. 40, Apr. 1932, pages 63-77. 

A brief summary is given of some of the essentials of the 
theory of the secondary structure. This structure is very 
Sensitive to external distributing effects which frequently 
cause the transition of crystals from thermally stable into 
thermally pseudostable configurations for which the terms 
mosaic structure is proposed. A discussion of the relation of 
the mosaic structure to the secondary structure is given. It 
is shown that several very fundamental causes are opera- 
tive during the growth of crystals which endanger the for- 
mation of thermally stable configurations. The most impor- 
tant of these is due to the fact that on solidification the heat 
of fusion must be carried away from the growing surface. 
The resulting temperature gradient very often is great 
enough to produce plastic deformation in the crystals in 
Status nascendt. Finally a short review is given which intends 
to show that the adoption of the conception of a secondary 
structure and the closely related mosaic structure provides 
an adequate basis for the understanding of the totality of 
phenomena which is characteristic for the solid state of mat- 
ter. WAT (5a) 


The Austenite-Pearlite Transformation and the Transition 
Constituents, Atsert Sauvevr. Heat Treating & Forging, Vol. 17, 
Mar. 1931, pages 250-251. 

The author discusses the mechanism of the transforma- 
men of eutectoid steel from its austenitic to its pearlitic con- 
eition as it cools slowly through its thermal critical range. 
See Metals & Alloys, Vol. 2, Sept. 1931, page 161. Ha (5a) 










Practical Application of Electro-Chemistry to Modern Ma- 
crography. Joun H. Hrusxa. Heat Treating & Forging, Vol. 17, 
Nov. 1931, pages 1034-1037. 

Electrolytic method of reproducing macrostructures is due 
to A. Glazunov. A fairly smooth section of the specimen is 
connected to the positive pole of a direct current and a 
sheet of unsized paper, soaked in a suitable electrolyte, is 
applied to the surface. The paper is laid on a plate of an- 
other metal free from oxides or corroded spots. Stainless 
steel is a suitable material. The plate is connected to the 
negative terminal. Ions liberated from the specimen pass 
into the electrolyte of the paper. If the solution is such that 
colored precipitates are formed, then an electrolytically de- 
posited image of the specimen will be obtained. If the sample 
is homogeneous, the paper becomes uniformly colored. Het- 
erogeneities produce marked differences in coloration. To ob- 
tain good results, electrolyte paper should not be extremely 
“wet” and unduly high concentrations of electrolytic solu- 
tions should be avoided. Voltage for ferrous metals should 
not exceed 2.5 volts; time of electrolysis should be from 
10 secs. to 2 mins. For larger samples, several sheets of soft 
paper soaked in 5% NaCl solution and placed under the 
electrolyte paper will aid in obtaining a uniform coloration. 
Most generally used electrolyte for ferrous metals is 3-5% 
aqueous solution of K4Fe(CN)g. Table shows electrolytes 
used successfully for non-ferrous metals. 


Metal Electrolyte Coloration Remarks 
Bi KI Dark grayish yellow 
Co KNOe Greenish yellow 
Cu K4Fe(CN)¢ Red 
Pb KI Golden yellow 


Ni (CHg)2eC2(NOH)e2 Rose 
Ag KeCreQ7z Reddish brown 
Zn K4Fe(CN)¢6 Pure white Dark or black 
paper to be used 
The author has developed an easily built, self-contained 
apparatus, comprising electrical equipment, compartment for 
electrolyte and salts, drawer for paper, tray for soaking and 
metallic plate with suitable electrical connection. The elec- 
trolytic method is of great practical value in reproducing 
macrostructures with delicate details. Non-metallic inclu- 
sions will appear as white spots on the paper. Neither me- 
chanical nor thermal treatment affect the resulting prints. 
MS (5a) 


The Lead-Zinc Eutectic. J. M. Honvce & R. H. Heyer (Purdue 
University). Metals & Alloys, Vol. 2, Nov. 1931, pages 297-301. 

The authors present a microscopic and thermal study of 
alloys of Zn and Pb. The eutectic composition was found to 
be 0.50% Zn and 99.5% Pb, the eutectic temperature $18.2° C. 
Evidence is presented that Zn has a solubility of 0.05-0.06% 
in Pb. The hardness of these alloys was studied and it was 
found that Zn as the eutectic imparts a greater increase in 
hardness than as plates in the hyper-eutectic alloys. Micro- 
graphs show the structures studied and the technique of 
making the thermal study is described. WLC (5a) 


The Effect of Slag Composition upon the Structure of Grey 
Cast Iron. E. Dierscuirac & L. Trevuett. Foundry Trade Journal, 
Vol. 46, Jan. 7, 1932, page 5. 

Extended abstract of an article which appeared in Di 
Giesserei (1931, 18, pages 705-710). See Metals & Alloys, Vol. 3, 
Jan. 1932, page MA 7. OWE (5a) 


Crystal Structure and Disintegration of Lead. (Kristali- 
gefiige und Disglomeration des Bleies.) Orro Harnner. Lick 
trische Nachrichten der Technik, Vol. 8, Feb. 1931, pages 77-78. 

Pb cast and cooled in a normal way possesses crystal 
grains of an average diameter of 8 mm. This refers to Pb 
of 99.997% purity, but the addition of 1, 2, or 3% Sn has little 
effect on the grain-size. The addition of 1% Bi reduces the 
grain-size by 2/3, 1% Sb reduces it by %, and 1% Zn, or 0.1% 
Cu reduces it by %. The grain-size of the metal in Pb- 
covered cables also varies with the purity of the Pb-—the 
largest grain-size is found in the purest metal, but other 
factors in the pressing operations may affect the grain-size, 
such as the rate of cooling after Pb leaves the press. Grain- 
growth of commercial Pb which has been cold-worked pro- 
ceeds, in the absence of vibration, only very Slowly at 18°- 
20° C., and is scarcely noticeable in a man's average lifetime. 
Increase of temperature, however, greatly hastens the rate 
of grain-growth. Sn 1/3% and Sb 1% or Cu 0.1% reduces the 
tendency for grain-growth to occur in worked Pb. The dis- 
integration of Pb is- not a direct result of the large size of 
the crystal grains, but coarsely crystalline Pb is more liable 
to disintegrate under the influence of vibrations set up, for 
example, in lead-covered cables, especially if the conditions 
are such that the temperature of the cable may be as high 
as 40° C. Such conditions would also cause failure of lead 
alloys as well as of pure lead. WHB (5a) 


Crystallization of Copper from Molten Copper Chloride. 
Die Kristallisierung des Kupfers aus geschmolzenem Kup- 
ferchlortir.) V. Sikvonen. Zeitschrift fiir Elektrochemie, Vol. 37, 
Feb. 1931, pages 80-82. 

It was found that the crystallization of Cu from molten 
copper chloride in presence of metallic Cu takes place ac- 
cording to the thermic equilibrium dislocation of the system 
Cu-Cupro ions-Cupric ions, 2 CuCl—Cu + CuClg; the Cu pre- 
cipitates in the colder parts of the molten salt. Ha (5a) 

The Structure of Ferromagnetic Ferric Oxide, J. THew tts. 
(National Physical Laboratory.) London, Edinburgh & Dublin Philo- 
sophical Magazine & Journal of Science, Series 7, Vol. 12, Dec. 1931, 
pages 1089-1106. 

Theoretical study. Ferromagnetic Feg O3 has a cubic struc- 
ture. Several references in the footnotes. RHP (5a) 


A Critical Point of Zirconium. (Ueber einen Umwandlungs 
punkt des Zirkons.) R. Voce. & W. Tonn. Zeitschrift fiir anor- 
ganische und allgemeine Chemie, Vol. 202, Dec. 24, 1931, pages 292-296. 

From a series of heating and cooling curves it was found 
that Zr has a transformation point at 862° C. which is con- 
nected, at cooling with a dilatation at heating with a con- 
traction; the length of a Zr rod was changed at this point 
by 0.072% and its volume 0.22%. Below 862°C. there exists 
the known stable hexagonal q-zirconium, above 862° C. a 
stable and denser 8 Zr. Photomicrographs of the structure 
are reproduced. Ha (5a) 
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Segregation of Cementite From Austenite. Rosert F. Ment, 
Cuarites S. Barrett & Dana W. SmitH. Nature, Vol. 129, Feb. 27, 
1932, pages 313-314. 

The formation of new phases in alloys by precipitation 
from solid solutions has recently been studied extensively. 
These studies have given experimental evidence indicating 
that when a precipitate forms as plates within a crystalline 
grain, the crystallographic plane to which the plate lies 
parallel is determined, not only by the lattice structure of 
the parent solid solution, but also by the lattice structure of 
the precipitate. If, as Hanemann and Schréder suggest, the 
formation of Widmanstatten figures—figures of segregation 
—in hypo- and hyper-eutectoid Fe-C alloys is determined 
only by the diffusion mechanism characteristics of inter- 
stitial solid solutions such as austenite, the Widmanstitten 
figure obtained in Fe-Ni alloys (meteorites) in which the 
solid solutions are purely substitutional in type should be 
radically different, yet the Widmanstidtten figures in hypo- 
eutectoid Fe-C alloys and in meteorites are crystallographi- 
cally analogous. Furthermore, if diffusion conditions alone 
determine the type of figure, it would be expected that all 
Widmanstidtten figures formed by precipitation from solid 
solutions of one basic metal would be identical in form, yet 
the precipitation of the y-phase from the Al-rich terminal 
solid solution in the Al-Ag system leads to the formation of 
plates parallel to the (111) plane, that of the CuAle phase 
from the Al-rich terminal solid solution in the Al-Cu system 
forms plates parallel to the (100) plane, and that of the 
precipitate from the Al-rich solid solution in the Al-Mg-Si 
system forms plates parallel to the (100) and (110) planes. 
Although doubtless diffusion conditions affect the external 
form of a segregate from solid solutions somewhat, it seems 
certain that the external form taken by the precipitate and 
the orientation of the lattice of the precipitate are largely 
determined by crystallographic relationships existing be- 
tween the 2 participating phases. WAT (5a) 

On the Theory of Formation of Segregate Structures in 
Alloys. C. H. Matuewson & D. W. SmitH (Yale University). Ameri- 
can Institute Mining & Metallurgical Engineers, Preprint, Feb. 1932, 8 
pages. 

Discusses the mechanism of the formation of segregates 
such as the q phase in the 8 brass matrix. A table is given 
showing the crystallographic relationships of segregates to 
matrices for several alloy systems. 4 references. JLG (5a) 

Solution of Various Mixture Problems by a Graphical 
Method. (Lisung verschiedener Mischungsaufgaben auf 
graphischen Wege.) U. Retzow. Zeitschrift fiir technische Physik, 
Vol. 11, Nov. 1930, pages 495-500. 

The constitutional diagrams of ternary systems are 
usually represented by an equilateral triangle. It is shown 
that the simple relations of the sum of the heights in an 
equilateral triangle can be extended also to any triangle. 
This makes it possible to apply such a construction for 
alloys composed of 2 or 3 elements. A few examples demon- 
strate the method. Ha (5a) 

Metallography with Polarized Light. J. S. G. Primrose. Metal- 
lurgia, Vol. 5, Nov. 1931, pages 9-11. 

Briefly reviews microscopic studies of metallic materials 


with polarized lieht. Describes Reichert opaque illuminator 
for polarized light and gives directions for its use. 3 refer- 
ences. JLG (5a) 


Etched Surfaces and Fractures. Correspondence from A. Por- 
TEVIN, Paris, France. Metal Progress, Vol. 20, Dec. 1931, pages 79-80. 
The writer comments on the use of macroetching and frac- 

ture examination in determining the soundness of metal. 
WLC (5a) 

The Microscope as a Practical Aid in the Cast Iron 
Foundry. Roy M. A.vien. Transactions & Bylletin American Foundry- 
men’s Association, Vol. 3, Feb. 1932, pages 733-826. 

The paper deals with the use of the microscope in study- 
ing cast iron and is followed by a detailed discussion of the 
structural constituents in various types of iron. An ap- 
pendix gives general instructions on the use of the micro- 
scope. See also Metals & Alloys, Vol. 2, Aug. 1931, page 142. 

CHL (5a) 

Variations in Microstructure Inherent in Process of Manu- 
facturing Extruded and Forged Brass. Ocpen B. Matin (Penn- 
sylvania State College). American Institute Mining & Metallurgical 
Engineers, Preprint, Feb. 1932, 9 pages. 

Bibliography of 27 references. Part of a thesis on file at 
the collewe. Studied 60-40 leaded brass rod extruded at 1450° 
F. The front end of the extruded section had a coarser 
structure than the rear end. The same difference, but to a 
lesser degree, existed in the forgings made from the ex- 
truded rod. The front portions of long forgings also had the 
coarser structure. JLG (5a) 

The Aluminum-Manganese System of Alloys, A. J. Brapiey 
& Puyiiis Jones. London, Edinburgh & Dublin Philosophical Magazine 
& Journal of Science, Ser. 7, Vol. 12, pages 1137-1151. 

Previous work is limited due to the difficulty in working 
with these alloys. The present investigation uses the X-ray 
powder method of investigation. Seven different phases are 
found and are summarized in the form of a preliminary 
equilibrium diagram. RHP (5a) 

Babbits with Tin Base and Low Antimony and Copper. 
A. M. Bocuvar & S. I. Iroporr. Tevetnuie Metallui, Sept. 1931, pages 
1139-1147. 

Alloys belonging to the Sn rich region of the ternary 
system Sn-Sb-Cu were prepared and studied microscopically. 
Below 6-8% Sb, the hard cubic #-crystals (solid solution of 
Sn and Sb) are absent; the soft ground mass consists of solid 
solution of Sn and Sb in which hard crystals of solid solu- 
tion of Cu and Sn are embedded. The hardness of such alloys 
is somewhat lower than that of the allovs with higher Sb 
content (Charpy, 5-6% Cu; 10-12% Sb). Hardness measure- 
ments made at different times after casting showed that the 
alloys are practically non-aging. BND (5a) 

The Constitution of Tellurium. K. T. Batnsrince. Physical 
Review, Vol. 39, Mar. 1932, page 1021. 

The isotopic constitution of Te has been determined by 
the method previously described. The work of Aston has 
been confirmed and extended. Additional isotopes of mass 
numbers 124, 123 and 122 were found with indications of an 
extremely faint isotope at 127. WAT (5a) 
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Structure & X-Ray Analysis (5b) 


An X-Ray Camera for Powder Diagrams at Any Tempera- 
ture. Netson W. Taytor. Review of Scientific Instruments, Vol. 2, 
Nov. 1931, pages 751-755. 

A cylindrical X-ray camera of about 57 mm. diameter has 
been designed which may be used for powder photographs 
(Hull-Debye-Scherrer method) up to 1000° C. or down to 
liquid air temperatures. Convenience in use is obtained by 
placing the film on the outside rather than the inside. Using 
a Siegbahn type X-ray tube with Cu or Fe anticathode and 
15 to 20 milliamperes tubes current, good diagrams may be 
obtained in 10 mins. to 2 hrs. depe-ding on the substance be- 
ing investigated. The method permits the study of those 
crystal modifications which are stable at high or low tem- 
peratures but unstable at room temperature. Lattice con- 
stants may be determined to an accuracy of 0.2%. WAT (5b) 


On a Method to Detect Inner Stresses (Ueber ein Ver. 
fahren zum Nachweis innerer Spannungen). F. Wever & H. 
en Archiv fiir Eisenhiittenwesen, Vol. 5, Oct. 1931, pages 215- 
218. 

Report of the Kaiser Wilhelm Institut fiir Eisenforschung. 
The physical principles of a simple method are described 
which permits the detection of hidden inner stresses by 
means of the X-ray Spectroscopy. A cobalt K radiation is 
used for the examination of the material to be tested. Simple 
mathematical relations exist between the deformations ag 
detected by the X-rays and the stresses which have brought 
about the deformation. In order to determine the accuracy 
of the method, some preliminary tests have been performed 
Stresses of a known amount were artificially caused in sheet 
strips by means of a small bending device. After it had been 
ascertained that the error does not surpass an upper limit 
of approximately 0.0001 A.U. units or 3.5 xX 10-5 mm. more 
tests were made which showed that elastic stresses can be 
determined with an accuracy of + 5 kg./mm.?2 It is not yet 
proven if this method, which has been developed on carbon 
steels, can also be applied for alloy steels. GN (5b) 


X-Ray Analysis of the Gold-Tin Alloys (Réintgenanalyse 
der Gold-Zinn-Legierungen). S. Stenseck & A. WESTGREN (Uni- 
versity of Stockholm). Zeitschrift fiir physikalische Chemie, Sect. 
B, Vol. 14, Sept. 1931, pages 91-96. 

The previous work done on the subject is briefly sum- 
marized in the introduction. The author’s own investigation, 
achieved with Phragmen’s modified X-ray camera and the 
Fe-K radiation, led to the discovery of a new phase @ be- 
tween 12 and 16 atomic % Sn, showing an hexagonal close- 
packed arrangement. The existence of 6 different phases in 
summary could be definitely proven in the Au-Sn system 
including the following intermetallic compounds: Au-Sn, 
Au-Sn2, Au-Sng. The atomic structure of Au-Sn corresponds 
to a nickel-arsenide type pattern. (a; — 4.314 A.U. and az; = 
5.512 A.U.) The powder photograms of Au-Sneg and Au-Sm, 
yielded a wealth of lines indicating a rather complicated 
structure. EF (5b) 


X-Ray Examination of the Lattice Structure of the 
e~Phase in the Copper-Tin System. (Réntgenographische n- 
tersuchung der Gitterstruktur der ¢-Phase im Cu-Sn-S)s- 
tem.) J. O. Linpe. Annalen der Physik, Vol. 8, 1931, Series 5, 
pages 124-128. 

The e-phase of the Cu-Sn system with about 25 atomic % 
Sn has, in comparison with analogous phases, a very high 
electrical conductivity. According to a general law stated by 
Borelius, such phases should have a regular distribution of 
both kinds of atoms in the lattice. The author finds in the 
réntgenograms of e-Cu-Sn numerous superstructure lines 
besides those due to the already known hexagonal lattice 
with 2 atoms in the elementary cell. These new lines are 
attributed to a hexagonal lattice having 16 atoms in the 
elementary cell and a and c axes twice as great as those 
of the original cell. Further elucidation of the atomic ar- 
rangement was not possible from the photographs oi 

A to) 

On the Question of Allotroany of White Tin and the Equili- 
brium Diagram of the System Tin-Cadmium. YosiHaru Martv- 
yaMa. Scientific Papers Institute Physical and Chemical Research, Ab- 
stracts, Tokyo, Vol. 16, Aug. 1931, page 67. 

An allotropy of white tin or that of Sn at a high tempera- 
ture has often been assumed as existing but no positive 
evidence has yet been found. The author studied this prob- 
lem by means of several physical methods of high sensi- 
tivity, i.e, by measurements of electrical resistance, thermal 
expansion, thermo-electromotive force, thermal analysis, X- 
ray analysis, etc. The conclusion was that such a modifica- 
tion of Sn does not exist. The equilibrium diagram of the 
system Sn-Cd was revised on the tin side. Ha (5b) 

Accurate Determination of the Lattice Parameter of A203 
(Prizisionsbestimmung der Gitterkonstante von As20;.) ©. 
Lint. Zeitschrift fiir Kristallographie, Vol. 81, Jan, 1932, pages 
142-147. 

The evaluation of 3 Debye- Scherrer patterns gave for the 
lattice parameter of the cubic face-centered As2O3: 4a = 
11.0457 + .0002 A.U. The density is 3.877. 2 pamecxer YT 

Why Crystals Exist. F. Zwicxy. Proceedings National Academy 
of Science, Vol. 17, 1931, pages 524-532. 

The following scheme was proposed in order to understand 
the relation between structure-sensitive and structure-in- 
sensitive properties of the crystalline state. (1) The ordi- 
nary cohesive forces whose action radii are of the same 
order of atomic dimensions are responsible for the con- 
densed states of matter, but are not characteristic for the 
crystalline state. (2) Transition from the liquid to the crys- 
tal can only be effected by the simultaneous coéperation of 
a great number of atoms in regard to a definite directional 
arrangement. (3) Several directional phenomena which —_ 
pend on the codperation of many particles are discuss 
briefly. (4) The codperation phenomenon which is respon- 
sible for the stability of a certain crystal will not, in gen- 
eral, have the same symmetry character as the primary 
structure. It follows that the crystal as a whole cannot be 
represented by an ideal crystallographic le*t*ice. A sec- 
ondary structure must be introduced. The peculiar coex- 
istence of perfection and imperfection which is found in 
most crystals can.easily be derived. WAT (5b) 
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The Structure of Crystals. Ratpx W. G. Wycxorr. American 
Chemical Society Monograph. 2nd Edition, Chemical Catalog Company, 
Inc., New York, 1931. Cloth, 6 x 9 inches, 497 pages. Price $7.50. 

Since the appearance of the first edition of this book, many 
important advances have been made in X-ray crystal struc- 
ture analysis. The new edition, while covering essentially 
the same topics, has been largely re-written. Part I deals 
with methods of crystal analysis. The production and prop- 
erties of X-rays are treated more fully than in the previous 
edition. The modern gas tube is discussed. The securing 
and interpretation of data is treated quite largely from the 
viewpoint of determining the precise atomic arrangement in 
selected samples. The metallurgist will find little discussion 
of X-ray diffraction as a laboratory tool for such purposes 
as the study of recrystallization or preferred orientation. 
Part II gives the results of crystal analysis arranged largely 
by structure types. The list of materials is quite inclusive, 
though the results are, of course, condensed. In all cases, 
however, references to the literature are given. Alloy sys- 
tems are treated only in a bibliography, though certain defi- 
nite intermetallic compounds are described. The book closes 
with a large, excellently arranged bibliography. This covers 
a much wider field than the book, and shéuld prove valuable 
to the. metallurgist. There are a large number of new fig- 
ures, especially in the second part. The index is adequate. 

H. W. Russell (5b)-B- 

Artificial Disinteregration by q-Particles, J. Cuapwicx & J. 
E. R. Constasite. Proceedings Royal Society, Vol. 135A, Feb. 1932, 
pages 48-68. 

The protons liberated from Al when bombarded by a- 
particles from polonium have been examined. It has been 
found that these protons can be divided into 2 groups. The 
results are explained on the assumption that the q-par- 
ticles can enter the nucleus through certain resonance 
levels. To explain the distintegration of Al it is necessary 
to assume ‘that there are 4 of these levels. The positions and 
widths of these resonance levels can be deduced from the ex- 
perimental results. WAT (5b) 

Solid Solutions of Lead and Tin in Bismuth. Eric R. Jerre & 
Frank Foorre. Physical Review, Vol. 39, Mar. 1932, pages 1018-1020. 
Bi with maximum impurities totalling 0.046 including 
0.01% each of Pb, Ag and S; Pb with maximum impurities 
of heavy metals 0.10%; and Sn containing 0.10% Pb were 
used in the determinations. There is a slight but measurable 
change in the Bi lattice when the saturated solutions of 
Pb or Sn in this metal are formed. The most striking fact 
is that the a axis decreases and the c axis increases which 
would thereby increase the inisotropy of the metal. This 


fact is possibly of importance in connection with the mag- 
netic anisotropy discussed by Goetz and Fock, who found 
that differences existed in the atomic radii of single crystals 
of Bi and its alloys with Sn.and Pb. It is somewhat sur- 


prising that both Sn and Pb which have respectively smaller 
and larger radii than Bi should both affect the Bi lattice in 


th: same way. The volumes of the unit hexagonal prisms 
are Bi 210.83 = 0.07A8, Bi-Pb 210.85 = 0.11 and Bi-Sn 210.58 = 
0.0/7. The decrease in the volume in the Bi-Sn case seems 


sicnificant and in the right direction. The Bi-Pb results are 
inconclusive. These results are presented for their interest 
in connection with the problem of the magnetic properties 
of ‘hese substances but it is by no means even suggested 
that the slight variations observed in the lattice constants 
can account for the whole of the variations in the magnetic 
properties. WAT (5b) 

Thermal Analysis of the System: Lithium-Silver. (Analisi 
termica del sistema litio-argento.) S. PastoreLL_o. Gazzetta chi- 
mica italiana, Vol, 61, Jan. 1931, es 47-51. 

The system: Li-Ag has alr y been studied by X-rays. In 
the present work the same experimental method was used as 
in the thermal analysis of the system: Li-Ag, and the alloys 
were prepared in the same way. The following data give the 
atomic % Li in the alloy, the initial fusion point and the 
eutectic arrest of the temperature-% composition curve re- 


spectively: 0, 961°,—-; 0.350, 943°,—; 0.801, 893°, 610°; 1.20, 
820°, 610°; 2.10, 700°, 610°; 2.90, 670°, 610°; 4.01, 830°, 610°; 
5.90, 950°, —; 8.78, 850°, 410°; 11.8, 623°, 410°; 12.6, 410°, 410°; 
16.4, 450°, —; 20.4, 413°, 180°; 26.5, 370°, 180°. These data 


show the existence of 2 intermetallic compounds, AgLis, m. 
450°, and AgLi, m. 955°. Three eutectics at 610°, 410° and 
180° correspond to concentrations of 30, 70 and 100% atomic 
% Li, respectively. The last 2 eutectics at 180° preclude the 
existence of other intermetallic compounds or of solid solu- 
tions between the components. The alloys containing a high 
% Ag, ie, above AgLi, were very ductile. To dispel doubt 
that might arise about an exact analogy between Ag-Li and 
Ag-Mg compounds because of the structural difference be- 
tween Li and Mg, the crystal structure of Li-Al compounds 
(already known thermally) was studied by X-rays. Thus a 
Li-Al alloy of the composition LiAl, studied thermally by 
Miller (Zeitschrift fiir Metallkunde, Vol. 18, page 231) had, as 
evidenced by X-rays, not only the same structure as LiAg 
but also nearly the same lattice constant (3.23 A. U. for 
LiAl and 3.225 for LiAg). This agrees with fact Ag and Al 
have almost the same at. diam. (2.88 and 2.87 resp.) Ha (5b) 


The Beta Transformation in Copper-Zine and Silwer-Zinc 
Alloys. (Ueber die Beta Umwandlung in Kupfer-Zink und 
Silber-Zinklegierungen. I.) M. Straumanis & J. Weerrs. Metall- 
wirtschaft, Vol. 10, Dec. 4, 1931, pages 919-922. 

19 references. A Ag-Zn alloy containing 50 atomic % 
Ag was examined by means of X-rays at temperatures up 
to 550° C. The samples were in sheet form and were heated 
by means of a salt bath. The lines of the body centered 
cubic lattice of quenched 8 Ag-Zn alloys disappear at about 
300° C. It is probable that the @ transformation in brass is 
accompanied by a change from the orderly to the disorderly 
atomic arrangement at higher temperatures. In contrast to 
g brass, the transformation of 8 Ag-Zn alloys continues 

etween 100° and 225° C. to the formation of a new phase 

his phase has a low symmetrical lattice structure and is 
designated y. It is formed by a regular change of the body 
centered cubic lattice which apparently is reversible up to 
& certain point. Preliminary information about the trans- 
formation has been obtained from microscopic examination, 
hardness tests and X-ray photographs and the studies are 
being continued. CEM (5b) 





Structure of Rolled Zinc. (Bemerkungen sur Walztextur 
von Zink.) M. A. VaLoucnu. Metallwirtschaft, Vol. 11, Mar. 18, 1932, 
pages 165-166. 

5 references, A piece of rolled sheet Zn. 3 mm. thick was re- 
duced to .03 mm. by etching. X-ray photograms were taken 
in 14 directions and from these the pole figures of the base, 
the prism plane and the pyramid plane were constructed. 
Results compared with other investigators. CEM (5b) 


Examination of Steel Structures by Gamma Rays has many 
Advantages. Steel. Vol. 89, Dec. 21, 1931, page 36. 

See “Non-Destructive Testing by Gamma Rays from Ra- 
dium,” Metals & Alloys, Vol. 3, Feb. 1932, page MA 36. Ha (5b) 

On the Quantitative Determination of Retained Austenite 
in Quenched Steels. K. Tamaru & S. Sexitro. Kinzoku no Kenkyu, 
Japan, Nov. 1931, pages 595-607; Science Reports Tohoku Imperial Unt 
versity, Series 1, Vol. 20, 1931, pages 377-394. 

The quantity of retained austenite in quenched steels was 
determined by means of X-ray analysis as well as by meas- 
uring their magnetic saturation values. In the X-ray analy- 
sis, the specimen was a thin rod, 5 mm. in diameter, on 
which a thin strip of gold had been longitudinally fixed, 
and the X-ray photographs were taken with the specimen 
rotating. An austenitic Mn steel specimen was also treated 
in the same manner. The intensity of the line of austenite 
in Mn steel was taken as a standard and the retained austen- 
ite in quenched steels of different C content was determined. 
The same results were obtained by the 2 methods, i.e., the 
measurements by X-ray analysis and by saturation mag- 
netization, as in the following: for a steel of a given C con- 
tent, the quantity of the retained austenite increases; 
reaches a maximum at about 1000° C.; then decreases as the 
quenching temperature is raised. The quantity of retained 
austenite is greater in case of oil-quenching than in that 
of water-quenching. The cause for this is said to be the 
accelerating effect of the thermal stress during quenching 
on the austenite — martensite transformation. In quenched 
specimens, when cooled in liquid air, the quantity of re- 
tained austenite is diminished. The residual austenite of a 
steel, containing 0.89% C., 4-5 mm. diam., quenched at 1000° 
C., is transformed to martensite when cooled in liquid air by 
about 1/3 in oil-quench and about 4 in water-quench. 

KT (5b) 

Spectroscopy of X-Rays. (Spektroskopie der Rintgen- 
strahlen.) MANNE SieGBAHN. Second revised edition. Julius Springer 
Verlag, Berlin, 1931. Paper, 6%x9% in., 574 pages. Price 49.60 RM. 

No book could be more welcome than the entirely new 
edition of this great classic in the field of X-ray spectro- 
scopy, or what may be termed the physics of X-rays. It 
would be expected that other branches of X-ray science such 
cs the examination of materials would display far greater 
change in the course of more than eight years than the 
fundamentals of X-ray spectroscopy but as a matter of 
fact, progress in this field has been so great that the book 
has been entirely rewritten. The chapters present the fol- 
lowing subjects: Short summary of the knowledge of X-rays 
up to the time of the von Laue, optics of X-rays, technique 
of X-ray spectroscopy, emission spectra, absorption spectra, 
the systemization and theory of X-ray spectra, extension of 
spectra to longer wave lengths, and the continuous X-ray 
spectra. Siegbahn has given, as would be expected, a re- 
markably complete survey of modern apparatus which 
has made possible the marvelous accuracy in measure- 
ment of wave lengths. Approved values for these wave 
lengths are given in full in extended tables. The theoretical 
treatment in terms of atomic structure is perhaps the only 
disappointing feature. The author has been confronted with 
the inadequacy of the Bohr theory which, of course, was a 
basis for theoretical discussion in the first edition and at 
the same time has been faced with the necessity of trying 
to relate experimental data with the modern quantum theory. 
Probably the very best presentation possible has been given 
when the uncertain status of present theories of atomic 
structure is taken into consideration. The laws of X-ray 
spectra are presented in terms of energy levels without any 
attempt to visualize any process within the atom or any 
structure of the atom beyond the usual equations. Naturally 
this presents more difficult reading than the theory as it ex- 
isted in 1923. However, this volume must be considered 
always as one of the great classics in the fleld of X-ray sci- 
ence since the author is unquestionably the outstanding au- 
thority. Anyone interested in any modern phase of the sci- 
ence necessar: y must have a copy of this book directly at 
hand. The bock is excellently printed and bound and is 
practically entirely free from error. George L. Clark (5b)-B- 


Studies upon the Widmanstiitten Structure, 11l.—The | 
Aluminum-rich Alloys of Aluminum with Copper, and of 
Aluminum with Magnesium and Silicon. Rorert F. Ment, 
Cuartes S. Barrett & Frepertck N. Runes. American Institute 
Mining & Metallurgical Engineers, Preprint, Feb. 1932, 26 pages. 

The methods of investigation were similar to those de- 
scribed in earlier papers (Metals & Alloys, Vol. 1, Dec. 1930, 
page 908; Vol. 2, June 1931, page 111). In the low-Cu alloys 
plates cf CuAle precipitated on planes of the form (100) in 
the parent solid solution. The precipitate was quite definitely 
in the form of plates and not needles. In the high Cu alloys 
(up to 6%) particles of the compound were also formed on 
planes of higher indices, but it was not possible to determine 
the form of the planes. Efforts to determine the orientation 
of the plates of CuAle were unsuccessful, but some indica- 
tion that the basal plane of the compound was parallel to 
the (100) plane of the solid solution was obtained. Alloys 
containing as much as 2% MgeSi were studied. In this system 
plates were precipitated on both the (100) and the (110) 
planes. In general, those on the (100) planes were thinner 
and longer than those on the other family of planes. Etch- 
ing tests indicated that the precipitate was probably not 
MgoeSi:; it etched like AlgsMge. X-ray diffraction patterns also 
indicate that it was probably AlgMge rather than MgeSi. 
The same compound was precipitated in both planes. It is 
therefor suggested that age-hardening in Al-Mg-Si alloys is 
due to the Al-Mg compound, and not to Mge2Si. The mechan- 
ism of formation of CuAle is discussed. It is suggested that 
the (001) plane in CuAl, is parallel to the (100) plane in the 
Al matrix, and that the [110] direction in CuAl, is parallel 
to the [120] direction in the solution. 13 references. JLG (5b) 
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PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


The Resistance to Wear of Carbon Steels. Samvuet J. Rosen- 
BERS. Bureau of Standards Journal of Research, Vol. 7, Sept. 1931, pages 
419-428, Research Paper No. 348. 

A study was made of the effect of heat treatment and C 
content upon the wear-resistance of C steels as determined 
by the Amsler machine (combined rolling and sliding fric- 
tion under heavy pressures). See Metals & Alloys, Vol. 3, Feb. 
1932, page MA 37. WAT (6) 

Magnetic Analysis of Steel. Electrical Review, Vol. 109, Dec. 
18, 1931, page 910. 

Describes system developed by the Magnetic Analysis Cor- 
poration, New York. Two magnetizing coils having primary 
windings of the same number of turns are connected in 
series. A standard bar of steel, of similar section to that 
to be tested, is placed in the center of one coil and is in- 
closed in a tubular chamber, through which running H2O 
is passed to prevent overheating by eddy currents. Bars to 
be tested are passed slowly through the center of the other 
coil by means of a motor-driven feed mechanism. There is a 
secondary search coil inside of each main coil, which can be 
changed to suit the size and shape of the bar to be tested. 
These coils are connected in series, but opposed to the pri- 
mary coils so that induced currents tend to neutralize each 
other. The secondary coils are connected to the galvanome- 
ter of a visible type oscillograph. Gives typical curves ob- 
tained in testing various steels. Process is at present limited 
to mild-steel bars up to 2” diameter and alloy steels up to 3”. 

MS (6) 

The Change of Volume in Steel Produced by Deformation. 
Metallurgist, Apr. 1931, pages 53-54. 

An extended abstract of a paper by H. Hanemann and R. 
Yamada in Archiv fiir Eisenhiittenwesen, Vol. 4, Jan. 1931, page 353. 
See Metals & Alloys, Vol. 2, Aug. 1931, page 143. VVK (6) 

Physical Tests for Cast Iron. Joun Snaw. Iron & Steel Industry, 
Vol. 5, Oct. 1931, pages 3-7. 

The need for simple International testing specifications is 
shown. Weak points in present testing methods are pointed 
out in that: strength values fall off as the center of a cast 
bar is approached in machining samples and shear values 
bear no constant ratio to tensile values so that as tensile 
values drop, shear values reach a point at which castings 
are passed which would be condemned by tensile or trans- 
verse tests. Objections to British specifications are given 
and a machine is recommended for testing shock resistance. 

CHL (6) 

Testing for Magnetic Characteristics. B. E. Stevens. Bell Lab- 
oratories Record, Vol. 10, Mar. 1932, pages 261-265. 

Brief description of testing for permeability, residual in- 
duction and coercive force. HwWG (6) 

The Gyromagnetic Ratio for Paramagnetic Substances. VW. 
SucKsMITH. Proceedings Royal Society, Vol. 135A, Feb. 1932, pages 
276-281. 

The measurements for the gyromagnetic ratio for para- 
magnetic substances are given. These measurements include 
the Fe and rare earth groups. WAT (6) 

Experiments with Leaf Springs. (Untersuchungen an Blatt- 
federn.) H. Starx, Zeitschrift Verein deutscher Ingenieure, Vol. 75, 
Dec. 19, 1931, pages 1521-1526. 

This is a preliminary report of the Committee on Springs 
and gives some data on joining the leaves to form a spring, 
and on the deflection, calculation of bending and deflection 
moments and distribution of tensions in the individual 


leaves. Ha (6) 

Rockwell Hardness Testing of Metallic Materials. Proposed 
Method for. J. R. Townsenp. Report of A.S.T.M. Committee on 
Mechanical Testing Proceedings American Society for Testing Materials, 
Vol. 31, Pt. 1, 1931, pages 595-598. 


See abstract of preprint. Metals & Alloys, Vol. 2, Nov. 1931, 
page 255. HWG (6) 

Yield Point of Structural Steel. M. O. Witney. Proceedings of 
imerican Society for Testing Materials, Vol. 31, Pt. 1, 1931, pages 
136-140, 

See abstract of preprint. Metals & Alloys, Vol. 2, Feb. 1931, 
page 36. HwWG (6) 

An Oscillation Method for Investigating the Strength of 
Crystals. (Uber eine Schwingungsmethode zur Untersuchung 
der Kristallfestigkeit.) W. D. Kusnetzow & E. W. LAWRENTJEWA 
(Physico-Technical Institute of Tomsk) Zettschrift fiir Kristallographie, 
Vol. 80, Sept. 1931, pages 54-62. 

A pendulum, having a steel prism at its lower end is placed 
on the crystal surface and the equilibrium is upset. The 
damping effect of the amplitudes is observed and taken as a 
measure of the crystal’s hardness or strength. Tests cor- 
relating the crystallographic structure and chemical com- 
position to the hardness disclosed: (1) the strength of the 
crystals increases with decreasing ion distances and increas- 
ing ion charges; (2) in the same series of salts, for instance 
in Ag-halides, the strength changes abruptly at the transi- 
tion of the different space groups: (3) the strength of crys- 
tals secured from solutions is lower than the strength of 
crystals obtained from melts; (4) the damping of the same 
crystal proved to be dependent on the direction of oscilla- 
tion. EF (6) 

The Method of Damped Vibrations for the Determination 
of Hardness. W. D. Kuznetzov. Zhurnal Prikladnoi Fizki (Journal 
Applied Physics), Vol. 6, No. 1, 1929, pages 33-44. 

The method consists in placing the point of the pendulum 
on the specimen to be tested, deflecting the pendulum to a 
definite amplitude, and noting the time T, or the number of 
vibrations N, in which the amplitude is reduced by a definite 
amcunt. The values of T and N are measures of the hard- 
ness. The oscillation period, in practice, is independent of 
the damping. The hardness series of metals obtained by 
this method coincides with that obtained by the scratch 
method. WHB (6) 

Experiments on the Determination of the Buckling Stresses 
of Various Structural Steels. (Versuche zur Ermittliung der 
Knickspannungen fiir verschiedene Baustiihle.) L. ILosvar. 
Montanistische Rundschau, Vol. 24, Feb. 16, 1932, pages 15-16. 

The paper summarizes the principal results of investiga- 
tions by W. Rein on the above subject. (W. Rein, Berichte des 
Ausschusses fiir Versuche im Stahlbau, Report 4, published by 
Julius Springer, Berlin.) GN (6) 
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On the Change of the Modulus of Rigidity in Different 
Metals. T. Kawai. Kinzoku no Kenkyu, Japan, Jan. 1932, pages 
oe *zigeeenne Reports Tohoku University, Vol. 20, 1931, pages 
681-709. 


The change of the modulus of rigidity due to cold-work- 
ing, such as stretching and drawing, was determined for 
various metals. A torsion testing machine was specially de- 
signed for the present work which can measure a torque 
accurately up to 600 mm. Kg. For measuring the angle of 
twist of the test piece, two small clips with mirrors are 
fastened to the test piece, and the rotation of each mirror is 
measured by a telescope. In Al and brass, the rigidity always 
decreases by cold-working; in Cu it decreases, till a mini- 
mum is reached after which the amount of decrease gradu- 
ally diminishes with an increasing degree of cold-working; 
in Ni the rigidity increases rapidly at first but after reach- 
ing a maximum it decreases gradually. The relation between 
the annealing temperature and the modulus of rigidity was 
determined for cold-worked Cu, Al and Ni. In Cu and A] 
the rigidity first increases gradually, then rapidly from a 
temperature where recrystallization begins to that at which 
recrystallization is completed, and after reaching a maxi- 
mum the rigidity decreases with a rising temperature. In 
Ni the rigidity increases gradually up to the beginning of 
the recrystallization temperature, after which it decreases 
rapidly up to 700° C. and then slowly decreases. At 800° C. 
it recovers almost completely the value it had before cold- 
working. The change of the modulus of rigidity caused by 
cold-working was determined for Swedish iron, Armco iron, 
mild steel (0.10% C, 0.20% C and 0.39% C). The rigidity 
slightly decreases at first, reaches a minimum and after- 
wards increases. The effect of annealing on the modulus of 
rigidity of cold-drawn mild steel also was investigated. The 
rigidity increases gradually up to the annealing temperature, 
where recrystallization begins, that is 450° C., and then rap- 
idly decreases up to 600° C. Above this temperature, the 
change is gradual and at 900° C. the rigidity recovers almost 
completely the value it had before cold-working. The above 
change of the modulus of rigidity caused by cold-working 
may be explained as the combined effect of three factors, 
that is, internal stress and rotation of crystal grains, both 
of which make the rigidity decrease, as well as the refining 
of the grain size which increases the rigidity. KT (6) 


Magnetostrain and Magnetoresistance. L. W. McKernan. 
Physical Review, Vol. 38, Jan. 1932, pages 368-371. 


The paper is one of those presented in a Symposium on 
Magnetization by the American Physical Society, Sept. 1931. 
The dimensions and electrical conductivities of a ferromag- 
netic body are affected in two ways by its magnetization. 
The conspicuous effects at temperatures far below the Curie 
points are anisotropic. The anisotropic magnetostrains are 
most apparent in single crystal specimens. With reference 
to the direction along which the magnetization increases the 
longitudinal and transverse effects are opposite in sign. The 
longitudinal magnetostrain may be positive or negative de- 
pending upon the material. The longitudinal magneto- 
resistance is always positive. The conspicuous magneto- 
strains and magnetoresistance at or near the Curie point 
are apparently isotropic. The isotropic magnetostrain may 
be of either sign. The isotropic magnetoresistance is nea- 
tive, that is, the resistance increases as the magnetization 
diminishes with rise in temperature. WAT (6) 


The Graphic Calculation of Transverse Strengths. R. Mirs rvs. 
Foundry Trade Journal, Vol. 45, Nov. 12, 1931, page 307, 


An extended abstract, accompanied by 4 diagrams, of an 
article which appeared in Die Giesserei (1931, 18, 246). See 
Metals & Alloys, Vol. 3, Jan. 1932, page MAQ. OWE (6) 


The Evaluation of the Bending Test in Cast-Iron. (Zur 
Auswertung des Biegeversuchs bei Gusseisen.) G. MEYERS» Rs. 
Krupp’sche Monatshefte, Vol. 12, Dec. 1931, pages 301-330. 


The particular suitability of the bending test for judging 
the quality of a cast-iron is explained and the nature of the 
process analyzed and definitions given. For the characteriza- 
tion of a material only those properties should be used 
which are independent of chance values which is expressed 
in dispersion of test values when plotted. The bending test 
conforms to this requirement. The magnitude of permanent 
deflection can be estimated from the shape of the bending 
curve, and the latter can be derived from the elastic line. 
In order to make possible a clear definition and comparison 
of different types of cast-iron a diagram is suggested which 
shows the tensile strength as abscissa and the bending num- 
ber as ordinate; further are the “isoflexes” to be drawn in 
this diagram, that is the curves of equal bending product. 
The practical application of this diagram is cxplelnrt. 6) 

a 


The Faraday Effect in Ferromagnetics. H. R. Hurme. Pro- 
ceedings Royal Society, Vol. 135A, Feb. 1932, pages 237-257. 

The rotation of polarized light transmitted through very 
thin films of ferromagnetics is discussed, using the ordinary 
simple model for a ferromagnetic. Owing to the importance 
of the exchange forces, each atom cannot be treated sep- 
arately, but a fraction of the crystal containing a large 
number of atoms must be taken as a unit. For such a sys- 
tem are found approximate values for the possible wave- 
functions in the ground states when one quantum of light 
has been absorbed. This enables the energy changes and 
the matrix elements of the polarization for those (virtual) 
transitions occurring in the dispersion formula to be found. 
Owing to spin-orbit interaction in the excited states, these 
dispersion formulae are slightly different for left and right 
circularly polarized light. The indices of refraction are 
therefore different and a beam of plane polarized light suf- 
fers a rotation. With the very rough model used it was 
only possible to obtain the order of magnitude of the rota- 
tion. This is reproduced by the calculations presented, an 
for magnetization in the region of saturation it is found 
that the rotation is proportional to the magnetization, an 
increases with the wave-length of the light. Both of these 
results are experimentally true. WAT (6) 
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Fatigue of Metals & Alloys (6f) 
The abstracts appearing under this heading are prepared in codp- 


eration_with the A.S.T.M. Research Committee on Fatigue of Metaln 


‘ Forsional Fatigue Tests of Cold-Drawn Wires. F. C. Lea & 
9 Dicx. Proceedings Institution of Mechanical Engineers, Vol. 120, 
May 1931, pages 661-677. 

Experiments were made with special machines which as- 
sure the breaking clear of the grips. Hard drawn, and 
quenched and tempered wires show a 20% greater safe 
range of torsional repeated stresses when the break is clear 
of the grips. Surface grinding of samples increases the frac- 
ture range 50%. Dry drawing is slightly less destructive 
than wet drawing. The higher the carbon content and the 
more the wire has been worked in the dies the more liable 
are cracks which will lead to failure under repeater tan 


Patigue Tests in Shear of Three Non-ferrous Metals. H. F. 
Moore & R. E. Lewis. Proceedings American Society for Testing Mateg 
rials, Vol. 31, Pt. 2, 1931, pages 236-242. 

See abstract of preprint. Metals & Alloys, Vol. 2, Nov. 1931, 
page,257. HwWG (6f) 


‘The Fatigue Resistance of Spring Steels. G. A. Hanxins & M. 

L. Becxer. Engineering, Vol. 133, Jan. 29, 1932, pages 141-145. 
Condensed from paper entitled “The Effect of Surface Con- 
ditions Produced by Heat Treatment on the Fatigue Resist- 
ance of Spring Steel” read before the Iron & Steel Institute, 
Sept. 30, 1931. See Metals & Alloys, Vol. 1, Dec. 1931, page 306. 
LFM (6f) 


Properties of Alloys ‘under Dynamic Stresses. G. S. von 
HeypeKaMPF. Conference on Metals & Alloys, Case School of Applied 
Science, Cleveland, Ohio, Nov. 1931, Paper No. 16, pages. 
Mimeographed. 

The endurance limit of steel is usually about 45% of the 
tensile strength, but a limit above 110,000 Ilbs./in.2 is seldom 
met. Steels of tensile strength over 250,000 lbs./in.2 generally 


have lower endurance limits than 110,000. Non-ferrous alas 


loys have endurance limits from 20 to 50% of the tensil 
strength. These percentages refer to endurance in bending. 
The endurance limit in torsion is only about half that in 
bending. The effect of notches on endurance limit is com- 
plex, as the same notch has vastly different effects on dif- 
ferent alloys, The notch effect has to be found by test. It 
may be related to “dynamic ductility,” ie., “crackless plas- 
ticity” or “damping capacity,” but is not directly related to 
static ductility or to ordinary impact tests. Cold working 
of the surface improves endurance under bending stress. 
HwWG-+Ha (6f) 


“lternating Torsional Tests on Zinc Crystals. (Wechseltor- 
sicusversuche an Zink-Kristallen.) W. Faurennorst & E. 
tte Zeitschrift fir Metallkunde, Vol. 23, Dec. 1931, pages 

Previous attempts to relate the fatigue limit with other 
properties of metals are reviewed and their inadequacy in- 
dicated. In order to study the question in a simple form 
sinzcle crystals of Zn (1 mm. diam.) were subjected to re- 
versed torsional fatigue in a newly designed machine. After 
a given number of reversals of stress the shearing and ten- 
sile strengths, and elongations, were determined. It is shown 
that the threshold shearing stress to initiate slip in the 
basal plane of the Zn lattice, and the tensile strength, dur- 
ing the process of fatigue first increase, then pass through 
@ maximum, and subsequently decrease. The maximum is 
passed long before the appearance of the first fissure. Thus 
the crystal at first became stronger, but after a period be- 
gan to soften. It is suggested that the fatigue strength of 
a crystal be defined as the maximum stress at which an 
infinite number of reversals of stress is just insufficient to 
cause the strength of the material to pass beyond this maxi- 
mum, RFM (6f) 


Fatigue Tests of Low-carbon Steel at Elevated Tempera- 
tures. H. F. Moore & N. J. Atteman. Proceedings American Society 
for Testing Materials, Vol. 31, Pt. 1, 1931, pages 114-121. 

See abstract of preprint. Metals & Alloys, Vol. 2, Oct. 1931, 
page 214, HwWG (6f) 


Fatigue of Metals. J. A. G. Stewart. Mechanical World & Engi- 
neering Record, Vol. 89, Feb. 13, 1931, pages 155-158. 

The phenomena of the behavior of metals under the effect 
of stresses caused by loads which frequently fluctuate in 
value between certain limits, are discussed. The “fatigue of 
metals” is defined as the behavior of metals when subjected 
to repeated stresses. Repetition-stresses may be subdivided 
into: (1) tensile and compressive; (2) reversed bending; (3) 
alternating torsion; (4) repeated impact; (5) reversed plane 
bending. The principles of the Wéhler and Haigh tests are 
set forth and typical S/N curves plotted, These are shown to 
be similar in type to human endurance curves. The effect 
of rate of application of repeated stresses has little or no 
intluence on the limits of stress. The only relation with other 
mechanical properties is that with tensile strength. The 
theory of fatigue discussed is that originally advanced by 
Ewing and Rosenhain. WHB (6f) 


Slightly Deecarburized Surface and Endurance. Correspon- 
dence from W. Rosennain, London, England. Metal Progress, 
Vol. 21, Jan. 1932, pages 67-68. 

The writer calls attention to the work of Hankins and 
Becker on the relation of endurance properties to surface 
decarburization. WLC (6f) 


Modern Problems of Mechanical Vibrations. (Zeitfragen 
mechanischer Schwingungen.) W. Aovrian. Zeitschrift fiir ange- 
ned Mathematik und Mechanik, Vol. 11, Oct. 1931, pages 382- 


The fourth report of a Committee for Mechanical Vibra- 
tions, Munich, 1931, refers to experiments in the Wohler In- 
stitute at Braunschweig, carried out with the object of im- 
Proving the physical properties of materials by special 
Pressing and rolling treatments of the surface of alloys 
which are submitted to vibration stresses. The present com- 
munication refers to threads which later endured alternat- 
ing bending stresses. EF (6f) 
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QD NOTHING, accom- 
plished in the past 
two years, is Riehle more proud than the 
Riehle Five-O-Five Hydraulic Universal Test- 
ing machine introduced to you by this adver- 


tisement. Riehle has priced it so low that it 
will in many instances pay for itself in less 


Tix Riehle Five -O- Five 


is a complete hydraulic universal testing machine of 


than a year. 


#4 


30,000 pounds’ capacity, so compact that it occupies 
less than four square feet of floor space. The entire 
frame is a one-piece casting, housing the pumping 
unit in the base and supporting the cylinder and in- 
dicating gauge at the top. ¢ There are but three con- 
trols—a motor switch, flush mounted on the right; 
a pump control lever on the left gives testing speeds 


9 up to 2 inches per minute, and a handwheel at the 


front to operate the bypass and plunger return valve. 
e The main cylinder and ram are ground to such an 
exact fit that no gasket or packing is needed. A 
spherical seat in the top of the plunger and guide 
rollers from two sides of the lower platen restrain the 
platen to move vertically with a minimum of friction 
loss. © Indication is by means of a 16-inch diam- 
eter Bourdon gauge—the finest that can be made. 
e Overload protection is provided by means of a re- 
lief valve in the pressure line. « It will 
be guaranteed to meet A. S. T. M. stand- 
ards of accuracy. * You'll want to know 
more about the Riehle Five-O-Five than 
we can tell you here. Just drop us a 
note — we'll tell you all about it. 


RIEHLE BROS. 


' TESTING MACHINE COMPANY 
1424 N. NINTH STREET, PHILADELPHIA, PA. 
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kproston Fatigue Tests on Various Staybolt Materials. 
~L. Mititer. Boiler Maker, Vol. 31, Aug. 1931, pages 206-208. 

Specimens of threaded staybolt material were tested in a 
cantilever type rotating-beam machine while subjected to a 
stream of running water at 150° F. This reversed-flexure 
test was designed to simulate service conditions. All speci- 


mens were tested at a stress of 18,000 1lb./in.2 as computed @ 


for the section at the bottom of the thread by the ordinary 
flexure formula. The relative lengths of life for each ma- 
terial were taken as criteria of service value. Five speci- 
mens each for 10 metals were tested. The speed of testing 
was 1150 r.p.m., or about 1,650,000 cycles of stress per day. 
Tne results obtained were as follows: 


Material Corrosion-fatigue Life 
We Re "vc oe is ete ee cc ws a wee ees eee 8days 3hr. 
™ EE OR OS Sa es ee Oe 8 days 15 hr. 

¥ a RE Se eee Pe re he 13 days 18 hr. 

- ee ee | rare 13 days 12 hr. 

7 a. oad o oe ce od co web ais oes 14 days 18 hr. 

I Une. Ath o.@ cE s ts 0 0 0 hte Bete Bilis lt 2 9 days 21 hr. 
EE, Goad S kis a es 00-04 0 6 ke 6's 64 ou 22 days 18 hr. 
RAL «64 0 opie © od ES 0 occ cee t he aweke 18 days 23 hr. 
Tepoem Motal. Treated .siccces voc ccc b hod he ve te ph eae. 9-hr. 


DEE EOE b:4:5n 0445 6 on ek Ke 06 06 FU Bae Fees 's 47 days 12 hr. 
From tension and impact tests conducted on specimens of 
the materials the following physical properties, to be ob- 
tained by heat treating, are recommended for staybolts in 
locomotive fireboxes. 


Yield Point 
Tensile Strength 


45,000-50,000 lb./in.2 
58,000-63,000 lb. /in.2 


Elongation in 8-in. 18-23% 

Reduction of Area 55-75% 

Izod Test 75-100 foot-pounds 
Brinell number 116-134 


Staybolts showing elongation 10% below the A.S.M.E. or 
A.R.A. requirements have given satisfactory service in 
switching locomotives in a hard water district. It is noted 
by the reviewer that life under a given stress has not 
proven a very reliable criterion of endurance strength in 
many studies of fatigue of metals. However, under so low 
a stress as that used by Miller, life would seem a somewhat 
safer criterion of endurance service than would life under 
a higher stress. HFM (6f) 

The Influence of the Condition of the Surface Condition on 
Stress Distribution and the Endurance Limit (Einfluss der 
Oberflichenbeschaffenheit auf den Spannungs verlauf und die 
Schwingungsfestigkeit). E. Armsruster. VDI-Verlag, Berlin, 
1931. Paper 6x84 inches, 64 pages. Prices 7 RM. 

Stress distribution in specimens having different shaped 
notches was studied on models by polarized light, and results 
illustrated by figures. 


The effect of notches was studied on 3 steels of about 
0.30% carbon: one plain annealed steel of 150 Brinell, another 
heat treated to give 160 Brinell and fine structure, the third 
a 38% Ni, 1%% Cr, steel heat treated to 270 Brinell; on 3 
cast 8%% Cu aluminum alloys; one as cast, 2 heat-treated, 
and two 15%% Zn, 2% Cu aluminum alloys, one heat-treated 
and the other as cast. 

Rotary beam endurance limits were determined by run- 
ning specimens at stresses that would break them in 200,000 
cycles down to those that would leave them unbroken after 
2 million. (Abstractor: This is a very small number of cycles 
for tests on aluminum alloys.) The reciprocal of the number 
of cycles was plotted against stress instead of using the 
usual S-N plot. Endurance tests on unnotched bars so made 
and so plotted were compared with various formulae that 
have been suggested for approximation of endurance limit 
from static properties. None of the formulae fitted all the 
samples. Herold’s formula fitted the steels within 5% but 
was from 70% to 110% off on 3 of the aluminum alloys. 
Short cut tests are discussed and dismissed as useless. 

Various surface finishes: ground, turned and filed, were 
compared, on the steels, with poiished specimens with the 
usual results. Cold working the surface improved the en- 
durance of the softer steels some 25%, but only 5% on the 
harder one. 

The cast aluminum alloys tested with the casting skin 
(green sand molds) had 7% to 22% lower endurance than 
with machined and polished surfaces. No notched tests were 
made on the aluminum alloy samples. 


Similar notches were made in the steel specimens by 
pressing a cone into them and by a pointed drill also; in 
another set, by pressing in a notch (at one place, not all 
round the specimen) with a chisel; by cutting with a tool; 
and by grinding it in. The cone impression had no effect on 
endurance; the drill hole cut it 20% to 35%; the chisel notch 
about 10%; the cut notch 35% to 50% and the ground notch 
40% to 55%. Similar notches made all around the specimen 
(a) by pressing a V edged hard steel disk against the rotat- 
ing specimen and (b) by turning the notch gave, on the 
basis of the cross section at the base of the notch, an in- 
crease in endurance for 5% to 10% for the pressed notch 
and a decrease of 25% to 40% with the cut notch. The effect 
of notches formed so that the base of the notch is cold 
worked is, therefore, nearly balanced or even overbalanced 
by the improvement due to cold working. Shallow rounded 
notches ranged from no effect to a 20% damage. A hole 1 
mm. in diameter normal to the axis of the specimen did 25% 
to 35% damage in rotary bending and 6% to 45% in torsion. 
The effect of an enlargement of the specimen connected by 
an 0.3 mm. radius fillet ranged from 2% damage on the 
softest steel to 30% on the hardest. 

The depth and radius of the notch was studied briefly. 
Since the ground V notch located at one point on the sur- 
face produced the most damage, Armbruster suggests as a 
standard for the determination of notch susceptibility in 
endurance a 60° V notch 0.2 mm. deep ground in (the en- 
durance specimen not being rotated so that the notch does 
not go all the way around) with a 60/100 Norton wheel with 
a sharp 60° angle; the wheel is dressed to the sharp angle 
before the cutting of each notch. H. W. Gillett (6f)-B- 








METALS & ALLOYS 
Page MA 244—Vol. 3 





ELECTRO-CHEMISTRY (7) 


Electrochemistry and Electrical Engineering. G. W. Viwnat, 
Electrical Engineering, Vol. 51, Apr. 1932, pages 238-242. 

Fundamental electrochemical processes are discussed in @ 
general way with typical examples for each given case. In- 
cluded are: electrowinning of Zn (metal deposited from 
solutions derived from ores or other materials using insolu- 
ble anodes), electro-refining of Cu, electroplating and elec- 
troforming, electrolysis of fused electrolyes, electrolysis of 
brine and hydroxide solutions, electric furnaces and elec. 
trometallurgy. WHEB (7) 


g Electroplating (7a) 
The So-Called Acid Patent Covering Chromium Plating. 
(Das sogenannte Siurepatent betreffend Verchromung). 
D.R.P. 448,526. Deutsche Goldschmiede-Zeitunyg, Vol. 34, Aug. 15, 1931, 
pages 347-349. 

Discusses chromium plating methods, the field covered by 
the above patent and the licensing in Germany for operation 
under this patent. JLG (Ta) 


Reads Print Through Five Metal Thicknesses. Scientif, 
American, Vol. 146, Apr. 1932, page 251. 

Ni has been made in such thin sheets that it is possible 
to read print through 5 thicknesses of metal placed a few 
millimeters apart. These Ni sheets were displayed at the 
Royal Albert Hall, London, during a recent exhibition. The 
thin sheets were made by electrodepositing Ni upon Cu and 
then plating Cu on Ni. The Cu was then dissolved away, 
leaving the Ni. Cu was required on both sides to equalize 
the stresses caused during the depositing of the Ni which 
might have ruptured the Ni film. WAT (7a) 


Finishing and Galvanizing Aluminum (Die Oberflichenbe- 
handlung und Galvanisierung des Aluminiums)). Chemiker 
Zeitung, Vol. 55, July 29, 1931, pages 579-580. 

A review covering acid dips, alkaline cleaning solutions, 
polishing pastes, steel ball polishing in barrels, lacquering 
and metal spraying. Plating methods discussed are Ni over 
Fe, Cr over Zn, Ni direct from solutions containing glycerin, 
Cu direct and Cd which is claimed to be better than Cu or 
Ni on Al. CEM (7a) 


Nickel Baths and Nickel Anodes. (Nickelbider und Nicke!- 
anoden.) E. WERNER. Zeitschrift fiir die gesamte Giessereipraxis, Das 
Metall, Vol. 52, Mar. 1, 1931, pages 29-30. 

An account of the composition and control of Ni baths is 
given and the need for high-quality Ni anodes emphasized. 

WHB (7 i) 

A Simple Method for Applying a Light Gold Coating. (Ein- 
faches Verfahren zur Herstellung leichter Vergoldungen). 
Tuews. Deutsche Goldschmiede-Zeitung, Vol. 34, Aug. 15, 1931, page 
351. 

A description of a commonly used method of plating in 
which no external e.m.f. is required. Directions for prepur- 
ing the Au solution are given. JLG (7a) 

The Importance of the Potassium-Ferri-Cyanide Test. (Vie 
Bedeutung der Ferricyankaliumpriifung.) Evcen WERNER. | ’ 
flichentechnik, Vol. 9, Feb. 16, 1932, pages 31-32. 

The test consists in placing a piece of filter paper w h 
has been moistened with potassium-ferri-cyanide on the Ni- 
plated articles to be tested for denseness of the dep t 
After a very short time a blue spot appears on the filter 
paper where a pore is in the Ni; this is the case for Fe; if 
the article is of brass or Cu the spot is brown. The author 
warns, however, against drawing final conclusions on the 
quality of the plating from these spots; the kind of ma- 
terial on which the deposit is made, the concentration of 
the bath, and also defects of the ground material can cause 
spots which have nothing to do with the denseness of the 
deposit: Also the thickness of the deposit has an influence 
on the blue coloring of the test. Only if the ground material 
was very well polished is test reliable. Ha (7a) 


Metal Coating. (Metallisation.) J. Micuer. Desforges, Girardot 
et Cie., France, 1931. Paper, 4%4x7% inches, 200 pages. Price 18 Ff: 

Recipes for metal coating are collected in this book, 
which deals chiefly with electroplating from the point of 
view of the small jeweler. The author is stated to be an 
“ingenieur chimiste,” but he includes aqueous plating baths 
for the deposition of aluminum, even though the back cover 
refers to the “rigorous scientific spirit which governs the 
choice of the recipes.” A worthless volume. 

H. W. Gillett (7a)-B- 

Barrel Rolling and Plating. R. J. O'Connor. Monthly Review 
American Electroplaters Society, Vol. 18. Oct. 1931, pages 5-13. 

Includes discussion. Paper presented at the Rochester 
Convention, 1931, of the American Electroplaters Society. 
Operating details are given of (1) polishing small castings 
by rolling in horizontal barrel with sand, quartz or pumice 
and water; (2) ball-rolling with steel balls, soap chips and 
a little cyanide; (3) dry sawdust rolling to remove oil or 
grease and to polish screws, etc., using fine, hard sawdust; 
(4) “wet rolling” in an oblique barrel with sodium car- 
bonate, cyanide and hydroxide, soap, etc., in water for 
tubular rivets, safety pins, eyelets, etc.; (5) barrel plating 
with brass, Cd, Cu, Ni and Zn. Whatever hardened parts and 
springs are to be plated in cyanide bath, the free cyanide 
content must be kept low to avoid blistering of tne oP cial 


The Electrolytic Coating of Metals with Lead Peroxide and 
Its Anti-Corrosion Properties. (Die elektrolytische Ueber- 
ziehung der Metalle mit Bleisuperoxyd und thre Anti-Korro- 
sions-Eigenschaften.) G. Bucuner. Oberflichentechnik, Vol. 9, 
Feb. 2, 1932, page 23. 

Anodic black-coloring with lead-superoxide for metals is 
recommended as a simple method for mass articles like 
radio parts, cutlery, signs, etc. A flexible, well adhering and 
fine black coating can be obtained in a bath of the follow- 
ing composition: Water 1 1. sodium-hydroxide 40 &., lead 
10.5 g., resorcine 0.001%; current density 0.003 amp./cm.’, 
voltage at an electrode distance of 5 cm., 1 to 1.2 volts, 
temperature 60°C. Instructions for the preparation of the 
bath which is still improved by addition of tannin, are 
given. Ha (7a) 
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An Efficient Electrotinning Process. F. F. Opiincer (Roes- 
sler and Hasslacher Chemical Company). Metal Industry, New 
York, Vol. 29, Dec. 1931, pages 529-532. 

The composition of a tin plating bath is given as follows: 


Sodium stannate 12 oz./gal. 
Caustic soda 1 oz./gal. 
Sodium acetate 2 oz./gal. 
Sodium perborate \% oz./gal. 
Cathode current density 10-60 amp./ft.2 
Temperature 55-75° C. 


Its preparation, operation, control and maintenance are 
described in detail. The cleaning and analytical procedures 
are included. PRK (7a) 


The Electrodeposition of Chromium from Tervalent Chro- 
mium Salt Selutions, Part I. Chromium Chloride and Chro- 
mium Sulphate Baths. Husert Tuomas, STANLEY Britton & OLIVER 
BrENTWOoOD Westcott. Transactions, Faraday Society, Vol. 27, Dec. 
1931, pages 809-826. 

A description of experiments conducted with the view of 
ascertaining the conditions under which it is possible to de- 
posit pure Cr having satisfactory mechanical properties, 
i.e., fine-grained, smooth, adherent metal. None of the con- 
ditions employed in the authors’ experiments yielded such 
deposits. Their purity varied somewhat irregularly over a 
wide range. Even when the purity was high, the mechan- 
ical properties were poor. The behavior of the solutions ex- 
amined when the hydrogen-ion concentration was varied 
showed that contamination of the deposits was likely to oc- 
cur in such unbuffered solutions, since the evolution of hy- 
drogen at the cathode tended to raise the pH to the point at 
which precipitation of basic matter became possible. Unless 
erystals of metal can be formed without enclosing basic 
matter, good desposits cannot be obtained. The authors 
point out that the effect of increased pH is in fair accord 
with the view that the higher the pH, the greater the possi- 
bility of Cr deposition and the greater the risk of precipi- 
tated basic matter on the cathode. These two conditions act- 
ing concurrently should cause a change in the character of 
the deposits which would result in a transient set of condi- 
tions under which relatively pure metal could be depos- 
ited. The time of electrolysis is an important factor owing to 
the fact that the quantity of current passed governs the 
chonge in hydrogen-ion concentration in, the neighborhood 
oO he cathode. The article is accompanied by 5 diagrams 
9 tables. OWE (7a) 


he Chromium-Plating Methods for the Most Used Metals 
ar Alloys (Die Verchromungsverfahren fiir die gebriuch- 
lichsten Metalle und Legierungen). K. ALTMANSBERGER. Ober- 
fl ntechnik, Vol. 8, Dec. 1, 1931, pages 247-248. 
ie following tabulation shows the principal methods of 
chiome plating: 
(1, For iron as base metal (a) alkaline-Cu-Ni-Cr 
(b) brass-Ni-Cr 
(c) Ni-acid Cu-Ni-Cr 
(dad) Zn-brass-Ni-Cr 


( For brass as base metal (a) Cr 
(b) Ni-Cr 
(c) Cu-Ni-Cr 
( For cast Al as base metal (a) Cr 
(b) Ni-Cr 
(14) For red brass as base metal (a) Cr 
(b) Ni-Cr 


(5) For die cast Zn as base metal (a) Cr 
: (b) Cu-Ni-Cr 
(ec) Zn-Ni-Cr 
(d) Ni-Cu-Ni-Cr 
(e) brass-Ni-Cr 


Th ntermediary layers are selected according to the ap- 
pl tion. Protection against corrosion requires a minimum 
thickness of 0.025 mm. The intermediary layers are valuable 
for the reason that they increase the elasticity of the de- 
posits (in the same manner as the veneer for wood). The 
method (ec) for iron is particularly distinguished by high 
elasticity. General remarks on the treatment and selection 
are added. Ha (Ta) 


Chrome-Plating. (Ueber die Galvanische Verchromung.) 
2. Decker. Die Giesserci, Vol. 18, Dee. 25, 1931, pages 953-954. 

The advantages of Cr-plating are discussed, the principal 
reason for the rapidly increasing use is the great hardness 
of the coating; the following table shows the hardness for 
Several metallic deposits: 


Metal Brinell Metal Brinell 
Coating Hardness Coating Hardness 
Lead 8-5 Nickel 155-420 
Cadmium 12-53 Cobalt 270-311 
Zine 40-50 Chromium 500-900 
Copper 58-150 


The practice of applying intermediary plating with Cu or Ni 
or both and the reasons for it are explained and methods 
of obtaining good deposits described. With good intermedi- 
ary plating a thickness of the Cr deposit of 0.0008 mm. is 
mostly sufficient. The price amounts in general to about 
1.5 to 2 times that of a simple Ni plating. Ha (7a) 


Plating on Zine Die Castings. E. A. Anvrerson & E. J. WILHELM 
Ha J. Zine Co.). Metals & Alloys, Vol. 2, Dec. 1931, pages 337- 

2 reasons are given for the failure of plating: inadequate 
thickness and improper method for plating the material in 
question. The cleaning, rinsing and acid dipping operations 
of preparing the surface are discussed. The question of a 
proper primary coating is discussed; the writer presents as 
best the use of a Ni coating at least 0.0003 in. thick. The 
disadvantages and inadequacies of a Cu flash are described. 
Tests are reported showing 0.0003 in. thickness of Ni as nec- 
essary to give adequate protection and that greater thick- 
ness is without advantage. Testing the quality of eiectro- 
Plated work is discussed. WLC (Ta) 






Chromium Plating Pure Aluminum and Aluminum Alloys 
(Das Verchromen von Reinaluminium und Aluminiumilegier- 
ungen). K. ALTMANNSBERGER. Chemiker Zeitung, Vol. 55, Sept. 16, 
1931, pages 709-710. 

Due to the affinity of Al for O, direct chrome plating on 
Al is impossible and Ni is usually used as an intermediate 
layer. The procedure recommended is to polish the parts 
and electro-clean in an alkaline solution with reversed cur- 
rent at 7-8 volts for several mins. This roughens the metal 
and protects it against O. Rinse in clear water and dip in 
concentrated sodium zincate solution until a silver white 
Zn coating is obtained. The Zn solution is made by dissolv- 
ing sheet Zn in 28°-30° Be NaOH. Rinse in water and plate 
in Ni bath for 1 min. at 2.5 amps./dm.2 and 4 volts, then for 
30 min. at 1-1.5 amps./dm.? and 2.5-3 volts. A used Ni bath 
is better than one freshly prepared. It should contain 10 kg. 
NiSO,4, 1.5 kg. acid sodium citrate, 1.5 kg. NaegSO,, 1 Keg. 
HsBO3 and 250 ge. citric acid/100 liters and have a pH of 
5.5-6.0. Citric acid produces small crystals, a dense deposit 
and rajses the polarization at the cathode. Then chrome 
plate at 40° C. for 20 secs. at 5-6 volts and for 3-4 mins, at 
4 volts. Pieces plated in this way can be bent at right 
angles without flaking off the plating. CEM (7a) 

Chemical Control of Copper Plating Solutions. L. C. Pa 
Metal Cleaning & Finishing, Vol. 3, Mar. 1931, pages 217-22 
Apr. 1931, pages 309-314. 

The procedure of determining and the curves for reading 
off the Cu content of acid copper plating solutions are ex- 
plained. Examples illustrate the method. Ha (Ta) 

Chromium Plating Notes. Meyer Rorter. Metal Cleaning & 
Finishing, Vol. 3, Feb. 1931, pages 151-152. 

The influences on good chromium deposits of cleaning 
methods, lining of the plating tank with glass or lead, the 
pH of the nickel solution, etc., are briefly discussed. Ha (7a) 


Preparing Work for Polished Chromium Plating. W. E. 
WarRNER. Canadian Machinery, Vol. 42, Nov. 26, 1931, page 23. 

Where Cr plating has to be polished, the preparation of 
the underlying metal is important. The article should be 
first polished with No. 46 emery, using a speed of 8,500 
ft./min. Successively finer grades of emery should then 
be employed; no grease should be used with the emery. 
When buffing, a speed of 14,000 ft./min., at least, should be 
used; tripoli should be the abrasive and grease used as a 
lubricant. The piece is then cleaned in an alkali bath, 
rinsed and plated. If the part is to be plated with Ni or Cu 
first, it should be buffed before final Cr plating. If this pro- 
cedure is used, the Cr plating will appear bright and 
polished on leaving the bath and at the most, only a slight 
buffing will be necessary. WAT (7a) 

The Status of Chromium Plating. Witt1amM BiuM. Journal 
Franklin Institute, Vol. 213, Jan. 1932, pages 17-39; Extended 
abstract in Metals & Alloys, Vol. 2, Dec. 1931, page 365: Foundry 
Trade Journal, Vol. 46, Feb. 25, 1932, page 135. 

Presented at Franklin Institute meeting Nov. 5, 1931. A 
birdseye view of methods and applications, and especially 
the limitations and probable future uses. Hardness is most 
striking physical property of Cr. No definite relations exist 
between hardness and wear-resistance. Cr-plated gages, sub- 
sequently heated to 300° C., yielded best service. There is 
a real need for comprehensive study of factors governing 
hydrogen content of electroplated Cr, and its effects upon 
properties of deposits. Color of Cr deposited from HeCrO, 
is bluish white; reflectivity in visible spectrum is 65%, as 
compared with 90% for Ag, although Cr reflects much better 
than Ag in ultraviolet range; has high electrical conduc- 
tivity but is not suitable for contacts due to presence of oxide 
film; Cr surfaces not easily wetted and hence soldering is 
difficult. Resistance to tarnish is most important chemical 
property, but Cr will not prevent corrosion of underlying 
metals such as steel. Good commercial Cr plating is done 
with insoluble Pb or Fe anodes, in HeCrO, solution, con- 
taining small amount of sulphate, 250 to 400g. CrOs/liter, 
and CrO3/SO,q4 ratio 100 to 200, temp. 45° C., current density 
100 to 150 amps./ft.2 Poor throwing power has been over- 
come by (1) increasing distance between anodes and cath- 
odes; (2) using parallel concentric or auxiliary anodes; (3) 
attaching to cathode a wire which acts as a “thief”: (4) 
using non-conducting shields to reduce excessive current 
density. Cleanliness and good ventilation are necessary in 
plating shop to avoid injurious effects upon workmen. 

OWE + WLC + DTR (7a) 

Calculations of Ampere-Minutes in Plating. Cuarites H. Exp 
ripGe. Metal Industry, N. Y., Vol. 30, Mar. 1932, pages 111-112. 

A set of 4 tables for alkaline Cu and Cd plating, and Ni 
and acid Cu plating is given, showing the relationship be- 
tween thickness of deposit, ampere-minutes/ft.2 and cur- 
rent efficiency. An example of how to use them is given. 

PRK (7a) 

Procedures to Preserve Alloys and Steels Against Corro- 
sion by Atmospheric Agents. (Procedes de preservation des 
Alliages et des aciers contre les degradations causes par les 
agents atmospheriques.) Bulletin de la societe chimique de Belgique 
et ao des travaux chimiques Belges, Vol. 40, Feb. 1931, pages 129 
143. 

A lecture dealing mostly with Co and Cr electroplating. 

WHB (7a) 

Electroplating Aluminum with Copper. (Die galwanische 
Verkupferung des Aluminiums.) R. Weiner. Zeitschrift fiir Elek- 
trochemie, Vol. 37, July 1931, pages 349-356. 

A process for electroplating Al with Cu proposed by H. 
Ginsberg is described and the conditions for testing a satis- 
factory deposit are laid down, micro-examination being 
especially useful. The oxide film on the Al is first removed, 
and the surface is roughened by anodic oxidation and chem- 
ical treatment; the Al is then plated in a cyanide bath, a 
good deposit being so obtained. Experiments showed that 
the conditions for successful plating lie within fairly narrow 
limits, and that exceeding those limits leads to a worthless 
deposit. Plating in a copper chloride HCl bath of varying 
proportions and concentrations has not yet been successful. 
The composition of the Cu plating bath is the following: 
KsCu (CN)4, 40g., KCN, 1g., NaeCOs, 10g., NagSO,4, 20¢., 
NaHSOz, 20g., water, 1 liter. Ha (7a) 
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Electrometallurgy (7b) 


Competition, Technically and Commercially, between Elec- 
trolysis and other M-itods of Metal Extraction and Refining. 
(Die Elektrolyse im technischen und wirtschaftlichen Wett- 
bewerb mit anderss Verfahren der Metallgewinnung und 
Raffination.) H. Wo: Metall und Erz, Vol. 29, Jan. 1932, 
pages 1-9; Chemical Aue i, Vol. 26, Mar. 5, 1932, Metallurgical 
Section, page 14. 

Contains 7 references. In 1530 electrolytic processes repre- 
sent 8.5% of the world's Cu produced, 90% of world’s Cu re- 
fined, 13.5% of the Pb produced, 28.3% of the Zn refined and 
55.7% of the Cd refined. Local conditions influence the econ- 
omy of refining methods. 99.9% pure Cu has become a neces- 
sity in the electrical industry and 99.99% Zn, electrolytically 
refined, is now available and commands a higher price. Ni 
and As have been the largest impurities in electrolytic Cu. 
As can be removed by treating the acid electrolyte with SOe 
under pressure. AseOsg precipitates and can be recovered 99% 
pure. Purer metals can be obtained by electrolysis,‘but the 
impurities in the form of intermediate products, sediments 
and solutions present greater problems. Pb is not produced 
so much electrolytically, but for complete removal of Bi 
it is the only available process. Bi is recovered by electro- 
lysis in HCl] solution, but contains some Ag. For Pb free 
from Cu, containing 1 to 2% impurities of As, Sn and Sb 
the Harris process is best. Electrolytic Sn production is not 
yet important. Although smelting of Ni is very complicated 
it is more economical than electrolysis. For very pure Ni 
electrolysis is required after smelting. CEM (7b) 


Electrolytic Zine Plant of the Sullivan Mining Co. W. G. 
Wootr & R. M. Miter (Sullivan Zinc Plant). Mining Congress Journal, 
Vol. 17, Nov. 1931, pages 624-627, 640. 

First industrial plant using Tainton high acid, high cur- 
rent density electrolytic zinc processes, located at Silver 
King, Idaho. Present nominal capacity is 60 to 75 tons of 
cathode zinc every 24 hrs. Five 270-ton capacity reinforced 
concrete bins raise the concentrates from cars; at the nor- 
mal rate of feed this is a 10-day supply for the roasters. 
Five 25-ft., 8-hearth Wedge roasters, each yielding 40 tons 
per 24 hrs., with special air-cooled rabble arms. A 14-inch 
Jacoby conveyor takes the calcines from the roasters to a 
20-mesh Leahy vibrating screen, the undersize passing to 2 
Dings-Wetherill magnetic separators by means of screw 
conveyors. Leaching is done in three 20’ x 13’ Woodstove, 
lead-lined agitator tanks, heating done by lead steam coils. 
6 Bust filters take the leached pulp from a surge tank. The 
filters are the rotary internal pressure type, each 4/6” i. d. x 
40’ long. Electrolyte circulates continuously from the cells 
to a 42’ Pb lined balance tank, pumped by Antisell Pb lined 
pumps to 5 cooling cells. Inlet to cells is by hard rubber 
pipes and outlet through a hard rubber overflow pipe to 
sumps below. Each cell contains 20 Pb alloy anodes and 10 
sheet Al cathodes, the anode being cast in a grid shape to 
permit better circulation with higher current efficiency. The 
electrolytic system is cells in each unit in series and 
cathodes in each cell in parallel. Cathode melting furnace 
is a small reverberatory, 15’ wide xX 28’ long, charged 
through a swinging door at the top. At the flue end of the 
furnace built into the hearth are 2 wells from which Zn is 
ladled into 2 steel plate ladles suspended from a trolley. 
Mold racks are below the trolley beams, casting is by hand, 
each slab 60 Ibs. The product averages 99.99+% pure, with 
.001% to .002% Cd, Pb, Fe, Cu. This pure Zn has 30% greater 
ductility than that of other high grade brands, also higher 
corrosion resistance, elimination of hot shortness to a large 
extent in the die-casting trade, thus decreasing cracking 
upon removal from molds, and greater tensile strength. The 
electrolytic Cd plant and dust recovery Cottrell plant are 
also explained. DTR (7b) 


Contribution to the Fundamentals of Technical Zine Elec- 
trolysis. (Beitrag zur Kenntnis der Grundlagen fiir die tech- 
nische Zinkelektrolyse.) P. ROntcen & R. Bucuxkremer. Metall- 
wirtschaft, Vol. 10, Dec. 11, 1931, pages 931-936. 

Contains 16 references. Hydrogen overvoltage and cathode 
potential measurements in pure Zn solutions with polished 
electrodes were made with current densities between 1 and 
40 amps./dm.2. In this region the deposit potential E = a + 

i 
b X log —, where i 
q 

The constants a and b depend on the operating conditions. 
The tests covered the effect of time of measurement on 
cathode potential and hydrogen overvoltage, the surface 
condition of the cathode, temperature and acid concentra- 
tion on hydrogen overvoltage, Zn content of the electrolyte, 
temperature, and acid concentration on the cathode potential 
of electrolytes containing Zn. The results of these tests are 
given in graphical form. The yield of Zn remains constant 
with an increase in current density in solutions of low Zn 
content, but increases in solutions with high Zn content, 
provided the diffusion rate in the solution is high enough. 
Increase in temperature and stirring are beneficial as they 
increase the diffusion rate. With increasing acid concentra- 
tion the yield decreases, temperature being constant, the 
more so the lower the Zn content is. In weakly acid solu- 
tions a rise in temperature decreases the yield, but in 
strongly acid solutions it increases it. If the acid concen- 
tration and current density are raised at the same time, an 
increase in temperature has a beneficial effect on the yield. 
The effect of a change of one factor depends on the other 
factors. Potential measurements were also made with low 
current densities, below 1 amp./dm.2. In this region the 
potential does not follow the equation. At about 0.56 
amp./dm.?2 it falls vertically to the value of the Zn potential. 
With ZnSO, additions the drop is less pronounced. 

CEM (7b) 

Development of Electrolytic Metal Production. (Entwick- 
lung der elektrolytischen Metaligewinnung.) Technische Blatter 
der deutschen Bergwerkszeitung, Vol. 22, Feb. 7, 1932, pages 74-75. 

The paper describes German plants for electrolytic metal 
production with special reference to those of the Nord- 
deutsche Affinerie, Hamburg. iN (7b) 


current density and q = cathode area. 
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INDUSTRIAL USES & APPLICATIONS (9) 


Metallic Construction of Airplanes (La Construction Métal. 
lique des Avions. La Formille Britannique). G. R. Hamer 
aaa Spéciaux, Métaux et Alliages, Vol. 6, June 1931, pages 296- 

General discussion of factors entering in _ fabricating 
tubes used in type “Bristol” airplane as developed in the 
Bristol Airplane Company, Ltd GTM (9) 


Crankshafts are Cast from Alloy Steels. H. M. Heyn. Sige/ 
Vol. 89, July 9, 1931, pages 31-32, Aug. 13, 1931, pages 31-33 
A Ni-Mn steel with 0.34% C, 1.64% Mn, 0.65% Si, 0.035% P 
0.04% S and 0.7% Ni is used for tnese castings, which have 
an ultimate strength of about 100,000 lbs., yield point of 
60,000 lbs., elongation in 2 inches of 25%, a Brinell hardness 
of 190. Heat treatment and furnaces are described. Anvuther 
example of a low-carbon cast crank shaft is described. 
Ha (9) 
Fusion Welding and Its Use in Pressure Vesse! Construc- 
— W. D. Harsey. Boiler Maker, Vol. 31, May 1931, pages 125- 
The article deals with the attitude of the insurer of high- 
pressure vessels toward the process and the procedure to 
be followed in applying coverage for such installations. 
Ha (9) 
Application of Gas Fusion Welding in Steel Structures. 
(Die Anwendung der Gasschmelzschweissung im StahIibau.) 
W. Hoeniscn. Autogene Metallbearbeitung, Vol. 24, Dec. 15, 1931, 
pages 372-374; Die Schmelzschweissung, Vol. 11, May 1932, pages 
107-108. 
A few examples of welded structures. Ha (9) 


Phosphor Bronze—Its Electrical Properties and Applica- 
tions. Wi1tt1AM Crawrorp Hirscu. Electrical Manufacturing, Vol. 8, 
Dec. 1931, pages 30-32. 

In phosphor bronze, the phosphorus is a purifier mainly. 
It is present in very small quantities, and serves to rid the 
bronze of oxides. In electrical manufacture, this metal is 
used for bearings, and in switches for parts where streneth 
and toughness must be accompanied by elasticity and re- 
sistance to corrosion. It is highly resistant to break-down 
under arcing conditions. Its tensile strength is as high as 
130,000 lbs./in.2. Many of its available forms and applica- 
tions are enumerated. WAT (9) 


Brass, Bronze and Copper Alloys. W. R. Hussarp. Conference 
on Metals & Alloys, Case School of Applied Science, Cleveland, Ohio, 
Paper No. 4, Novy. 1931, Mimeographed, 7 pages. 

General statement as to compositions of wrought alloys 
commercially available and some of their uses. Architectural 
uses are specially considered. No copper base alloy is re- 
sistant to tarnish in the atmosphere. The use of Everdur 
(96% Cu, 3% Si, 1% Mn) nails on shingles and clapboards is 
suggested to avoid rusting and loosening. It is also advo- 


cated for hot water storage tanks, HwW4G (9) 

Light Metal-Alloy Pistons and Rods. Benrepicr J. Isiprn 
(Aluminum Co. of America). Motive Power, Vol. 2, Sept. 1°31, 
page 22. 

The speed of oil and gasoline internal-combustion engines 
has been brought into a higher range following the a l- 
ability of improved materials and the necessity of obtaining 
increased output without sacrificing space and weight iis 
often makes it necessary to reconsider some points of de- 
sign and to adopt better grades of material to solve the 
problems of higher heat stresses and increase in dyn: mic 
bearing loads. As a satisfactory means of reducing the 
weight, the author discusses the use of Al, allowing hexvier 
sections, preserving the rigidity and removing any th« ial 
difficulties encountered in the piston. WHE (9) 


Savings in Running Expenses by Weight Reduction of 
Vehicles. Utilization of Aluminum Alloys for the Construciion 
of Busses and Street Cars. (Betriebsersparnisse durch 
Gewichtsreduzierung bei Fahrzeugen. Zur Frage der er- 
wendung von Aluminiumlegiecrungen beim Bau von Aiuto- 
bussen und Strassenbahnwagen). A. M. Huc. Zeitschrif! des 


Oesterreichischen Ingenieur- und Architekten Vereins, Vol. 83, Sept. 
1931, pages 285-289. 
The economical utilization of aluminum-alloys for various 


parts of transport system constructions are discussed and 
illustrated. See also Metals & Alloys, Vol. 2, July 1931, page 
131; Nov. 1931, page 260. EF (9) 


Light Alloys in Aircraft. H. W. Giivett. Conference on Mctals 
& Alloys, Case School of Applied Science, Cleveland, Ohio, Nov. 
1931, Paper 19, 6 pages. Mimeographed. Heat Treating & Forving, 
vol. 18, Feb. 1932, pages 98-101. 


The paper deals with the principles of the engineering 
choice of materials for aircraft construction. Some of the 
properties of light alloys cannot be chosen arbitrarily; for 
instance, specific gravity, modulus of elasticity. On the other 
hand, properties like yield strength, in general physical 
properties of behavior in service, can be influenced at will 
by proper alloying and heat treatment. The designing en- 
gineer must select, from the choice the metallurgist puts at 
his disposal, that alloy combining in the happiest way the 
properties desired for his special purpose. The points of 
view entering and determining the choice for the various 
parts in an aircraft are briefly discussed. 4 main groups are 
singled out which are then dealt with in greater detail; 
namely, light alloys, comprising heat-treated Al of the dur- 
alumin type, Mg alloys, strong alloys comprising heat- 
treated alloy steels and cold-worked corrosion-resisting 
steels. See “Some Characteristics of Light Alloys for Air- 
craft,” Metals & Alloys, Vol. 2, Jan. 1931, page 8. 

MS + HWG + Ha (9) 


The Selection of Materials in Machine Design. W. TRINKS 
(Carnegie Inst. of Technology). Rolling Mill Journal, Vol. 5, 
Apr. 1931, pages 285-289. 


An abstract of a paper presented before the Steel 
Founders’ Society at Columbus, Ohio, Mar. 1931. Gives @ 
comprehensive list of the construction materials used im 
machine design and discusses the principles of selection, 
properties, special applications, and particular uses of me 
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Wane, of Trolley Bus Wires, World Power, Vol. 27, Feb. 1932, 
age ; 

. There are 2 primary causes for the wear of trolley bus 
wires: mechanical friction and arcing between the collector 
and the wire. A communication from the Institute of Blec- 
trical Engineers of Japan based mainly on operating ex- 
periences emphasizes the importance of choosing material 
with a high melting point as well as with the necessary 
degree of hardness to resist mechanical friction. Cd Cu wire 
appears to give a life twice as long as hard-drawn Cu 
wire. Si Cu wire appears to possess the same degree of 
advantage. It is reported that the wear of the steel con- 
tact conductor of the armoured trolley wire was negligibly 
small and of the order of 310 square mils for 48,600 times 
passing the collector. WAT (9) 

Chrome Vanadium Steel Pressure Vessels. Vancoram Review, 
Vol. 3, Jan. 1932, pages 7-12. 

A number of analyses of steel for forging and heavy 
plates are given; they contain 1.0 to 1.25% Cr, 0.15 to 0.2 V 
and show a tensile strength from 70,000 to 105,000 lbs./in.2 
and an elongation between 20 and 25%. A few containers 
of various shapes are illustrated. Ha (9) 

Uses for the Rare Metals. Scientific American, Vol. 146, Apr. 
1932, pages 248-249. 

Metallic Ba (99.95%) has recently been produced as a 
commercial article, and is supplied to manufacturers in the 
motor car industry, where it is used in a high-Ni alloy. In 
the radio industry, the metal is used to clean up the last 
traces of gas in vacuum tubes. It is expected that the con- 
sumption will be increased to a substantial amount in the 
near future. Pure Mo is now used in the electrical and radio 
industries in many forms. Ce, when alloyed with Fe, Zn, or 
other base metals, produces pyrophoric alloys, which are 
used in pocket-lighters. Ce and ferro-cerium are also pow- 
erful reducing agents. Cs and Rb are used in the manufac- 
ture of photo-electric cells. Cs is also used in eliminating 
the last trace of gas from vacuum tubes. Recently, metallic 
Li has found use as a deoxidizing agent in refining Cu; it 
does not appreciably reduce the electrical conductivity of 
Cu. Metallic Ta is now available. Because of its resistance 
to corrosive action it has already found extensive use as 
a cheaper substitute for Pt and Pt-Au alloys in spinnerets 
fi rayon manufacture. Tantalum carbide is proving to be 
an excellent cutting-tool material. Cb is now replacing Pt 
in the jewelry industry. It takes a very fine finish and may 
be colored in many hues by an electrolytic method. It is 
inert to most chemical reagents. WAT (9) 

.ll-Metal Building for Richmond Public Works Depart- 
ment. Engineering News-Record, Vol. 108, Mar. 24, 1932, pages 
441-442, 
irst structure of its type for office use in this country. 


It a 2 story structure, with a frontage of 116’ and a depth 
of 50’. Structural steel frame is utilized with open-web joist 
floors and roof covered by pressed steel deck plates. The 
il r and outer walls make extensive use of Al. Construc- 
ti details are included, CBJ (9) 


tail Durability. Engineer, Vol. 152, Dec. 18, 1931, page 659 
\bstract of article from the South African Engineer. In re- 
laving one line of the South African Railway some 45-lb. 
! dating back as far as 1868-1875 were removed and 
found to be in excellent condition. Steel sleepers dated 
] -1896 were found to have withstood the increasing 
V rht and speed of the trains remarkably well. They were 
still free from rust. LFM (9) 
teduction of Weight of 300 Suburban Cars by the use of 
Lincht-Metals. (Allegement de 300 Voitures de banlieue par 
li mploie des Alliages legers.) Revue d’ Aluminium, Vol. 8, Mar.- 
A 1931, pages 1364-1370. 
e construction of the cars with Duralumin, Alpex, and 
( aluminum alloys is described. Ha (9) 
.luminum Placed on Trial in Hopper Cars. Railway Age, 
V 92, Mar. 26, 1932, pages 516-518. 
vhen the Alcoa Ore Company, subsidiary of Aluminum 


Company of America, recently placed in service ten 70-ton 
hopper cars with bodies made of Al, it definitely put the 
metal on trial as a material for freight car construction. 
The cars are of standard construction and design and con- 
tain approximately 12,500 lbs. of Al plates, shapes and cast- 
ing A saving of 21,200 lbs. of dead weight are accomplished 
ovi the usual steel type of construction. The materials 


which are incorporated in this new hopper car are the 
Aluminum Company’s 17SO, 17ST, 4S%4H and 48%4H in the 
wrought condition, and 43 and 197-57 in the cast condition. 

WAT (9) 

Eleectrie Line Installs High-Speed Aluminum Cars. Railway 
Age, Vol. 91, Sept. 12, 1931, pages 403-404. 

Practically complete Al structure is the principal factor 
in a weight reduction of 40,000 lbs./car. 35 cars of this type 
have recently been purchased by the Indiana Railroad 
System, which operates 5,000 mis. of track, largely in In- 
diana. The bodies and under frames are all Al; the cars are 
capable of a speed of 70 mi./hr. The cars are 46 ft. in length 
between bumpers. WAT (9) 

Metal and Manufacture of Pipe Lines. Petroleum World, Lon- 
don, Vol. 28, July 1931, pages 215-223. 

A detailed discussion of pipe line metals and their various 
advantages for use in oil lines. (9) 


Large Uses ef Steel in Small Ways. Vol. II. Penton Pub- 
lishing Company, Cleveland, 1931. Cloth, 9 x 11% inches, 80 
pages. Price $2.50. 

In 1923, Iron Trade Review, the predecessor of Steel, be- 
fan the series of notes on the uses of steel in small parts, 
some 50 such uses being collected in Vol I, while Vol. Il 
contains nearly 100. 

These range from artificial limbs, through bottle caps, 
card tables, cork screws, hair clippers, lock washers, maple 
Sap spouts, suspender buckles, tire chains, typewriter spools, 
wire lamp shades, etc., etc. The way the steel is used, the 
ee required, and an illustrative photograph are usually 

ren. 

These accounts are interestingly written, and should be 
of interest to manufacturers looking for new uses for 
metals. The tonnages required in some of the “minor uses” 
are quite remarkable. H. W. Gillett (9)-B- 





Protection of Concrete by Metallic Coatings. (Schutz von 
Beton durch Metalliiberziige.) R. Grin. Zement, Vol. 20, Sept. 
17, 1931, pages 855-858. 

Tests during a period of 1% years with concrete samples 
covered by a coating of (a) bitumen, (b) sprayed Zn, (c) 
triple Pb spray and (d) a five-fold Pb spray and submerged 
in HeO, 5% HCl, 5% (NH4)2804 and 10% MgSO, solutions. 
The mechanism of destruction in the case of bituminous 
coatings is said to be characterized by the formation of 
blisters caused by the diffusion of the liquid thru the semi- 
permeable coating (membrane) due to the osmotic pressure. 
This phenomenon does not occur with metallic coatings 
which exhibited a decided superiority which might even 
be furthermore improved if the surface of the concrete 
were given a smooth finish. Includes 14 illustrations. EF (9) 

Wrought Iron Tubes. G. M. Git. Gas World, Vol. 96, Jan. 16, 
1932, page 49. 

Letter to editor commenting on letter from Reginald Ter- 
rell in issue of the Gas World of November 2ist. Gill dis- 
cusses the advantages of distinguishing Armco iron and 
wrought iron in ordering material for manufacturing gas 
service pipes. MAB (9) 

American Skyscrapers. (Le Gratte-Ciel Américain). Icre. 
a Spéciaux, Métaux et Alhages, Vol. 6, Aug. 1931, pages 368- 

A lecture before the “Societe des Ingenieurs Civils de 
France.” Deals generally with the requirements for struc- 
tural steels used in large buildings. GTM (9) 

Federal Reserve Bank of Pittsburgh Utilizes Cast Archi- 
tectural Decorations. NorMan F. Hinpie. Foundry, Vol. 59, Oct. 
15, 1931, pages 26-29. 

Many of the decorative features were cast in Al and 
Monel metal by the Harsch Bronze & Foundry Co., Cleve- 
land. The metal used for the castings conforms to the fol- 
lowing specifications: Ni, 67%; Cu, 28%; Fe, under 3.5%; 
Si, 0.75-2.0%; C, 0.15-0.25%; Mn, under 0.50%; S, as low as 
possible. The mixture used consisted of Michigan lake and 
No. 2 Albany and a cereal binder in the ratio of 35 parts 
sand to one of binder. Added dry metal is melted in No. 
70 carbide crucibles in gas fired pit furnaces. Cores for 
Monel! metal castings were made of the same sand mixture 
as the molds. VSP (9) 

Investigation of American Condensing Systems. (Erfahr- 
ungen an amerikanischen Kondensationsanlagen.) K. Hoerrr. 
Archiv fiir Warmewirtschaft und Dampfkesselwesen, Vol. 13, Feb. 
1932, pages 51-52. 

Discusses the various alloys used for protecting pipes 
and pipe connections, e. g., an alloy of 70% Cu, 29% Zn, 
1% Sn; Muntz metal; Al bronze (92.3% Cu, 7.7% Al); an 
alloy of 85% Cu, 14% Zn, 1% Sn; an alloy of 62.7% Cu, 
37.3% Zn. Also considers the construction of old condensers 
as compared with the new ones of high capacity, the ar- 
rangement of the condensers, the chlorination of the cool- 
ing water, and the construction of the air pumps. MAB (9) 

Cast Crankshafts Replace Forgings. H. M. Heyn. Foundry, 
Vol. 59, July 1, 1931, pages 57-58. 

Crankshafts, connecting rods, etce., have been made by 
hot forging for many years. Steel castings made of an 
alloy steel of special analysis are now used for that pur- 
pose. Triple heat treatment imparts better properties. A 
Ni-Mn. steel is used by the Industrial Steel Casting Co., 
pioneers in this fleld. 3 furnaces are used to heat treat 
castings; each uses a different fuel. Burners are manifolded 
to Venturi type inspirators. The waste products are vented 
through a series of flues built in the walls of the SLs 

TSP (9) 

Making the Steel Saddles for the Hudson Bridge Cables. 
Il. Machining the Saddle Castings for Hudson River Bridge 
Cables. Sipnry G. Koon. Iron Age, Vol. 128, Nov. 5, 1931, pages 
1174-1177; Nov. 12, 1931, pages 1230-1233, 1281; Foundry Trade 
Journal, Vol. 45, Nov. 26, 1931, pages 329-330. 

8 cast steel saddles, each weighing about 18 net tons, are 
used. They were made and machined by the Midvale Co., 
Nicetown, Philadelphia. Each casting was made from one 
ladle of metal from an open hearth furnace. The weight of 
the metal was about 165,000 lbs. in the largest molds, and 
100,000 lbs. in the smallest. Pouring was from full open 
nozzle until metal was half way up the risers. To keep the 
cope from “floating,’’ riser boxes were bolted to the flask. 
Each casting was left in the sand for about 5 or 6 days 
before the risers were burned off. Final annealing for 5 
days at 1650° F. was followed by complete descaling. Chem- 
ically, the castings are of plain C steel, having about 0.25% 
C and 0.50-0.60% Mn. Machining of castings is important 
not only because of great size, but because of close toler- 
ances demanded. Some novel methods which have been 
adopted in machining by making use of the existing equip- 
ment in so far as it was practicable are described. 

OWE + VSP (9) 

Developments in Steel Construction, Mining Journal, Annual 
Review No., Feb. 13, 1932, page 16. 

Uses of steel in mines are discussed. AHE (9) 

Commercial Vehicle Bodywork in Aluminium.  efa!l Jndustry, 
London, Vol. 39, Aug. 1931, pages 180-182. 

The progress is reviewed which was made lately in the 
use of light metals in freight cars, passenger coaches, 
busses, etc. Standardization of parts is advocated to accel- 
erate delivery. Ha (9) 

Steel Castings in Machine Tool Construction. Machinery, Vol. 
38, Dec. 1931, page 247. 

Due to the use of tungsten carbide and special steels 
greater strength is needed in machine frames, tool holders, 
ete. This may be secured by use of cast steel in place of 
iron. The physical properties of a low alloy cast steel used 
extensively today are: tensile strength 144,000 Ilbs./in.2, 
yield point 126,000 lbs./in.2, elongation 14.5%, reduction of 
area 37.5%, Brinell hardness 300, impact strength (Izod) 13 
foot-lbs. RHP(9) 

Time and Temperature in Metal Working. Jron and Steel of 
Canada, Vol. 15, Jan. 1932, pages 6-7. 

An article, accompanied by 3 figures, in which a discus- 
sion of the use of Elinvar in the production of hair springs 
and monometallic, non-magnetic balance wheels occurs. 

OWE (9) 
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HEAT TREATMENT (10) 


Thermal Treatment of Steels. W. R. Berry. Electrician, Vol. 
108, Jan. 8, 1932, pages 34-37; Feb. 12, 1932, pages 215-218. 

The underlying principles of heat treatment and the effect 
on design are discussed. Tempering, normalizing and engi- 
neering steels and thermal treatment and case hardening 
and other surface processes are discussed and the need of 
the use of the right steels pointed out. WHB (10) 

Heat-Treating Modern Twist Drills. J. B. Nearey. Steel, Vol. 
89, Dec. 28, 1931, pages 23-25. 

Kind of steels used and the installation for heat treating 
are described. Ha (10) 

Duralumin Hequires Special Treatment. Maximum Resist- 
ance to Corrosion Obtained by Cold Water Quench. [. K. 
Price. Steel, Vol. 88, Feb. 12, 1931, pages 31-33. 

A description of the aircraft factory of the Glenn L. Mar- 
tin Co., Baltimore, Md. The heat treating of duralumin is 
performed in a nitrate furnace, fired with gas, at a tem- 
perature of 925° F. All duralumin is quenched in cold water 
to secure maximum resistance to corrosion. JN (10) 

Maintenance of Pulverizer Parts. M. C. Carver. Power, Vol. 
74, Dec. 22, 1931, page 893. 

Heat treatment of coal pulverizer hammers increased life 
from 3 to 15 months. Surfacing or plating had no effect. 

AHE (10) 

Heat Treatment and Cooling Method for Cast Tin Bronzes. 
(Zur Kenntnis der Wiirmebehandlung und der Abkiihlungs- 
weise von gegossenen Zinnbronzen.) Hirosu1 Imar & Masami 
Haciya. Memoirs Ryojun College of Engineering, Vol. 4, May 1931, 
pages 99-110, 

The effects of annealing upon the grain size of cast alloys 
and of cooling veiocity upon the repression of the eutectoid 
in the @-solid solution were investigated by means of a 
differential dilatometer. Annealing above 500° C. produced 
abnormal expansion in alloys up to 15% Sn. Inner strains 
were easily removed by heating to 600° C. A 26% alloy was 
cooled in water at the rate of 5000° per min., in oil at 3000° 
per min., in air at 200° per min., and in a furnace at 10° per 
min. Cooling at 5000° per min. decreased the Brinell hard- 
ness, at 200° per min. increased it. The tension set up by 
rapid cooling produced cracks in the test specimens. 

WHB + Ha (10) 

Heat Treating Costs Assume New Role of Importance. 
J. H. G. Witt1ams (Henry Souther Eng’r’g Co.). Steel, Vol. 88, Jan. 
15, 1931, pages 38-39. 

During the past year the overhead cost of automatic heat 
treating equipment has been subjected to a closer scrutiny 
in the light of decreased production and the actual merits 
of special steels have been considered from a more rational 
viewpoint based on long-time service tests. Progress in the 
heat treating industry is shown by the rapid increase in the 
use of gas fuels, the development of several new types of 
continuous and semicontinuous furnaces for special purposes, 
wider interest in the control of furnace atmosphere, such as 
the use of hydrogen gas in normalizing and annealing pro- 


cesses, and the continued development and expansion of the 


nitriding process. The author cites the need of better 
methods and tests for determining the uniformity of heat 
treated tool steels. JN (10) 


Hardening (10a) 


Continuous Liquid Heat Treating Process. W. Gorpon Parx 
(Kelsey-Hayes Wheel Co.) Heat Treating & Forging, Vol. 17, Nov. 
1931, pages 1065-1066; American Gas Journal, Vol. 136, Jan. 1932, pages 
35 36 

Kelsey-Hayes Wheel Co. has installed continuous liquid 
heating equipment for the hardening of rear-wheel truck 
hubs. This displaces hardening by the batch method, using 
hand labor. Furnaee was designed for a capacity of 90 
hubs/hr. at a batch temperature of 1600°-1670° F. Combus- 
tion chamber temperature below the pct is about 1950° F. 
Pb hardening pot is 21” wide, 15” deep and 7.5 ft. long, sup- 
ported on cast iron top plates by means of flanges cast 
integral with the alloy pot. Furnace is fired with diffusion 
and tunnel type burners, adapted to a supply of 530 B.t.u. 
gas. Hubs are placed in a specially designed carrier which 
is removably suspended from the furnace conveyor. They 
are taken through a preheater and are then lifted auto- 
matically over the Pb pot and immersed to a specific point 
for 197 secs. The hub is lifted out of the furnace and placed 
on a stationary support which suspends the hub %” on the 
lower end in the oil bath; the cycle is 1-5.5 secs. The inside 
of the hub is then sprayed for 29 secs. with NaOH; the 
spraving is automatically controlled. The hub is then com- 
pletely immersed in an HeO bath for about 5 mins. The 
lifting is done by means of a transfer mechanism. 

CBJ + MS (10a) 

Flame Hardening of Rubbing Surfaces. Correspondence from 
G, Pracutt, Brandenburg, Germany. Metal Progress, Vol. 21, Jan. 1932, 
pages 72.73. 

Describes a new process for surface hardening of shafts 
and gears. WLC (10a) 


Annealing (10b) 


Strip and Sheet Annealing in the Electric Furnace with 
Atmosphere Control. Wrrr S. Scott. (Westinghouse Electric & Mfg. 
Co.) Iron Age, Vol. 128, Dec. 3, 1931, pages 1422-1425. 

Great economies are accomplished in bright annealing of 
Fe and steel strips and sheets in electric furnace with arti- 
ficial atmosphere control. By means of correct design uni- 
form heat treatment is accomplished. Discolored surface 
mav be due to air, oil and grease, or to excess of hydro- 
carbons in atmosphere. The longer the charge is in process 
of heating and cooling the greater the opportunity for 
oxidation. The problem of maintaining the same analysis 
of steel is of importance. The material may be affected by 
the kind of gas used for atmosphere control. The Westing- 
house Elect. & Mfg. Co. has developed a bright annealing 
process, consisting of zas-atmosphere generating equipment, 
and an appropriate electric furnace. VSP (10b) 
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On the Variations of Dimensions Produced by the Anneal. 
ing of Hardened Copper. (Sur ia variation de dimensions 
produite par le recuit dans le cuivre écroui). A. Scuwerrzep 
Comptes Rendus, Vol. 194, Feb. 1, 1932, pages 449-450. . 

In the course of a study on the manufacture of recoil 
cylinders for guns, it has been ascertained that Cu previously 
hardened shows variations in dimensions when it is sub- 
jected to annealing. The author has attempted to determine 
the relationship between the magnitude of these variations 
and the conditions of working and of annealing. The 
cylinders used as test pieces (cylinders 8 mm. in diameter 
and 30 mm. high + 1/100 mm.) were manufactured by cut- 
ting bars 8 mm. in diameter, obtained by drawing. The bars 
were all produced from the same casting and did not differ 
from one another in hardness, The copper contained 99.963% 
Cu. Variations in the amount of deformation were obtained 
by varying the diameter of the annealed bar prior to fina] 
drawing. After manufacture the cylinders were submitted 
to an anneal at temperatures between 300 and 800° C. (time, 
50 min.). This treatment served to ensure that an annealed 
condition corresponding with each temperature had been 
obtained. The annealing was in all cases carried out in 
nitrogen. Measurements of height were made on at least 160 
similarly treated samples. It has been found that for Cy 
which has undergone a specific treatment and has then 
been annealed the variation in height is negative, nil, or 
positive, as the temperature is lower, equal to, or higher 
than a certain limiting value. This temperature, which is 
in the neighborhood of 600-650° C., increases as the amount 
of work decreases. Other things being equal, the change in 
height which occurs on annealing appears to be independ- 
ent of the amount of work put upon the Cu when the tem- 
perature is below about 550° C. For temperatures above 650° 
Cc. the change in height is always positive. OWE (10b) 


Use of Dissociated Ammonia as Atmosphere in Annealing 
Strips and Sheets. Wirt S. Scott (Westinghouse Elec. & Mfg. Co.) 
Iron Age, Vol. 128, Dec. 17, 1931, pages 1548-1551. 

Discussion of the action of gases on metals in connection 
with electric furnaces and controlled atmosphere for an- 
nealing. The manner in which anhydrous ammonia, dis- 
sociated, may be used to advantage in producing atmosphere 
in which annealing can be carried out without danger of 
damage to the surface of the steel is shown. VSP (10b) 


Bright Annealing Steel in Hydrogen, Fioyp C. Kettey. //eat 
Treating & Foraing, Vol. 17, Mar. 1931, pages 263-265; Iron Age, Vol. 
127, Apr. 2. 1931, page 1082; Fuels & Furnaces, Vol. 9, Mar. 1931, 
pages 303-304. 

Abstract of paper presented before the American Institute 
of Minine & Metallurgical Engineers, Feb. 1931. Deals with 
causes of oxidation of stainless iron and low carbon stee! in 
hydrogen and methods of preventing it. See also Metals & 
Alloys, Vol. 2, Apr. 1931, page 82. VSP + Ha (10b) 


Manufacture of Bright Soft Copper Wires. (Die Herstellung 
von blank weichen Kupferdrihten.) F. Freupe. Die Metallbirse, 
Vol. 21, Oct. 31, 1931, pages 1929-1930. 

The hard drawn Cu wires are annealed at 550°-650° ©. in 
pots filled with charcoal for about 5 hours. The process nd 
precautions, particularly the insurance of a most per oct 
seal so as to exclude the air, are considered. BEF (10b) 


Case Hardening & Nitrogen Hardening (10c) 


Case Carburizing of Iron and Steel in Mixtures of Sodium 
Cyanide. (Die Einsatzhirtung von Flusseisen und Stah) in 
Cyannatrium- Mischungen.) M. Stromeyver. Die Werkzeugmasc/ ine, 
Vol. 36, Jan. 30, 1932, page 25. 

The article briefly discusses case carburizing with spe ial 
reference to the salt mixtures used in cyaniding. According 
to the author the following salt mixture is best fit: % 
sodium cyanide, 35% sodium carbonate and 35% sodium 
chloride. This mixture has a melting point of around 635° C.,, 
is an excellent carburizer and is distinguished by a hgh 
stability of the sodium cyanide. The procedure to be ed 
is outlined. GN (10c) 


Surface Steel Plating and Hardening of Iron Ware. (‘ie 
Oberfiichenverstahlung und-Hirtung von Eisenwaren.) |'— 
RetniInGER. Metallwarenindustrie und Galvanotechnik, Vol. 29, iar. 
1931, pages 261-266. 

The principles of surface hardening and steeling are dis- 
cussed and the treatment described in detail. Ha (10c) 


Cause of the Abnormal Behavior of Steels during “ase 
Hardening (Ursache des abnormalen Verhaltens von Stiihien 
bei der Einsatzhirtung). F. Durrscumip & Ep. Houpremonrt. Stahl 
und Eisen, Vol. 51, Dec. 31, 1931, pages 1613-1616. 

Whereas M. A. Grossmann (Metal Progress, Vol. 18, 1930, 
page 33) attributes the abnormality of steel to the oxygen 
content, the authors found this peculiar type of structure 
to be due to the following causes. In case hardening, elec- 
trolytic iron and powdered iron made of iron carbony], for 
6 hrs. at 950° C., the specimens showed an entirely abnormal 
structure. Furthermore, steels made by mixing powder of 
iron carbonyl with purest soot of carbon-hydrogen gas and 
sintering these mixtures for 3 hrs. at 1050° C. showed an 
abnormal structure either after forging or after forging and 
subsequent normalizing. Hardening tests of these steels 
developed soft spots when hardened in water but were uni- 
form when quenched in brine. Since the oxygen content of 
the steels varied between 0.0008% and 0.001%, oxygen cannot 
be the cause of the abnormal structure. It is shown that ab- 
normal structure is brought about when the Ar’-transforma- 
tion is high and the velocity of diffusion of cementite and 
its velocity of crystallization below Ar’ is large. A high 
velocity of crystallization is obtained when the Ar’ trans- 
formation is not greatly retarded, i. e., when there is only @ 
slight hysteresis between Ac’ and Ar’. For the very reason 
of the lowering of the A’ transformation, no abnormal 
structure was observed in the above mentioned pure carbon 
steels when alloyed with Mn, Cr or other elements. 5 ref- 
erences. GN (10c) 
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Waste Gases Developed during Hardening and their 
Dangers (Beim Hirten entwickelte Abgase und thre Ge- 
fahren). Freitac. Oberflichentechnik, Vol. 8, Dec. 1931, page 


8. 

Many of the so-called hardening powders have ingredients 
which develop noxious gases or even explosive mixtures in 
the hardening (nitriding) vessel. They should be directed 
so that, after opening, the operating force cannot inhale 
them except in very diluted concentrations which are not 
dangerous. Ha (10c) 

Sliding Gears Hard Breached to Close Limits. E. F. Davis. 
Steel, Vol. 88, Apr. 9, 1931, pages 41-44. 

A plug inserted while carburizing prevents shrinkage of 
holes. Ha (10c) 

Nitriding Steels. H. A. DeFries. Conference on Metals & Alloys, 
Case School of Applied Science, Cleveland, Ohio, Nov. 1931, Paper 
No. 7, 6 pages. Mimeographed. 

A correlated abstract briefly covering some of the ground 
more fully covered by Grossmann and Harder (Metals & Alloys, 
Vol. 2, Sept. 1931, pages 132, 150). DeFries states that the 
average nitriding cycle is now 36 to 48 hrs., and that the 
days of the batch furnace are numbered; continuous fur- 
naces will soon be available in which nitriding can be done 
at a cost equal to that of case carburizing. HWG-+Ha (10c) 

Continuous Carburizing by Gas. R. J. Cowan. (Surface Com- 
bustion Corp.) Metal Progress, Vol. 21, Feb. 1932, pages 44-48. 

Che author describes the practical details of a continuous 
gas carburizing process recently developed in the labora- 
tories of the Surface Combustion Corp. The process em- 
ploys one of the lower hydrocarbons diluted with fuel gas. 
The mechanical features of the furnace are illustrated in a 
drawing. The chemistry of the carburizing reactions are 
briefly discussed. Advantages claimed for the process are 
close control by rapid analysis of gases drawn from the 
muffle, decreased cost from fuel and labor saving, and high 
rate of carburizing. WLS (10c) 


Mechanism of Energizer Action in Carburization. R. A. 


Racatz & O. L. Kowartxe (University of Wisconsin). Metals & Alloys, 
Vol. 2, Dec. 1931, pages 343-348. 

9 references. The authors discuss carburization with pure 
C on a physicochemical basis. The relations of partial pres- 
sures of CO and COsg at the C and steel surfaces are shown 
schematically. Current theories regarding the action of 
energizers are discussed. The evolution of COs from the de- 
C position of carbonates as an explanation of the energiz- 
ing action is shown to be erroneous. A theory is presented 
which states that a metal oxide whose power for absorption 
of CO2e at the temperatures of carburization js sufficient to 
maintain a carburizing atmosphere at the steel surface will 
energize the carburizing process. Metal oxides or carbonates 
such as CaCOg and MgCOs which do not have this power 
Ww not energize carburization. The extreme energizing 


a on of alkali carbonates, Li, Na, and K, is explained by 
tl formation of some metallic vapor at the carburizing 
temperatures which is more effective as a COeg scavenger 
t n the oxide. Ba and Sr oxides are not reduced to metal 
’ arburizing temperatures but the oxides have a powerful 
sc venging action on the atmosphere, removing COe. A sub- 
> ce capable of catalyzing the C:COe:CO reaction will 
encrgize carburization which accounts for the action of Ni, 
Co and Fe and other substances that have been found to 
h an energizing effect. Carbonate is not an essential 
constituent of an energizer. WLC (10c) 


Seleetive and Localized Nitriding. Part VII of Nitriding of 
Steel and Iron Base Alloys. Wm. J. Merten. Fuels & Furnaces, 
\ 9, Nov. 1931, pages 1243-1250. 
rts of the surface of fabricated articles can be pro- 


te d from nitriding so as to permit subsequent machining 


by covers of Ni either held in place mechanically or plated 
or welded on. An electroplate less than 0.0005” thick is suf- 
ficient. Sn gives similar protection but most other metals 
and many non-metallic materials seem to promote the nit- 


riding catalytically. Nitrided articles may be denitrided in 
a fused sodium-potassium chloride bath (50/50 ratio), thus 
permitting changes or additional machining. The denitriding 
is not disadvantageous to a subsequent renitriding. 
CMB (10c) 
The Heat of Formation of the Nitrides II, The Nitrogen- 
ization Heats of Lithium, Aluminum, Beryllium and Mag- 
nesiuwm. (Die Bildungswiirmen der Nitride II. Die Azotier- 
ungswiirmen von Lithium, Aluminium, Beryllium und Magne- 
sium.) B. Neumann, C. Krorcer & H. Harerer. Zeitschrift fiir anor- 
ganische und allgemeine Chemic, Vol. 204, Feb. 9, 1932, pages 81-96. 
The heat of formation was measured directly by heatfng 
the metals with N; the tests are described in detail. The 
heats of formation in cal. per mol were determined as fol- 
lows: LigN 47,166, AIN 57,400, for BegNe 133,470, and MgsNe 
116,000. The nitrogenization products dissolve only partly in 
water. In presence of LigN Fe, Ni and Co absorb more N 
then in the pure state. Ha (10c) 


Nitriding Process in the Heat Treatment of Steel. H. M. 
Gustarson. (General Electric Co.). Heat Treating & Forging, Vol. 17, 
Dec. 1931, pages 1136-1139. 

Paper read Sept. 11, 1931, before the Northwest Section, 
Society of Automotive Engineers. Explains nitriding process 
and discusses properties of the nitrided surface, furnaces 
used and history of the process, By nitriding the cylinders 
in the motor block, one automobile manufacturer has re- 
duced their wear 20 to 1. Maximum resistance to corrosion 
is exhibited by the unpolished surface. As nitrided. steel re- 
mains file hard to 1200° F., it is ideal for applications re- 
quiring high wear resistance at comparatively high tem- 
peratures. Electric furnaces are especially suitable for 
nitriding. There are 2 types, the box type and the vertical 
cylindrical type. A late development is the addition of sul- 
phur to the composition. It is claimed that machinability is 
improved greatly without impairing other properties. Maxi- 
mum surface hardness and case depth are obtained by a 
heating period of about 40 hr. Increasing the pressure of 
NH; considerably increases the depth of the case and also 
tends to decrease the surface hardness if the heating cycle 
is longer than 25 hrs. MS (10c) 






JOINING OF METALS & ALLOYS (11) 


Modern Methods of Soldering and Welding and the Testing 
of the Seams. (Neuzeitliche Lit-und Schweissverfahren und 
die Nachpriifung der erzeugten Nihte.) H. Kiopsrocx. Werk- 
stattstechnik, Vol. 25, Mar. 1, 1931, pages 131-135. 

Methods for soldering and welding materials are described 
which permit joining all metals both with each other as 
with one another, and to repair defective castings. Recent 
processes of welding are described which give a higher 
welding speed and economy. A testing instrument which re- 
moves small parts of the soldered or welded part is de- 
scribed to test the quality of the seam. Ha (11) 

Gas-Welded and Brazed Joints for High Nickel Alloys. 
F. G. Frocxe, J. G. Scuorener & R. J. McKay. Paper presented to the 
32nd Annual Convention of the International Acetylene Association, 
Chicago, Nov. 1931, 6 pages; Welding, Vol. 3, Feb. 1932, pages 79-83, 91. 

The use of the oxy-acetylene flame in joining Monel metal, 
pure Ni and Inco Cr-Ni is entirely practical for a variety of 
seams and forms of metal. The 3 essentials necessary to the 
satisfactory completion of a welding job are: (1) Correct 
materials—which includes welding rod, flux and material to 
be welded, (2) Proper setting up of a job which includes 
jigging so as to hold the work in place during welding, (3) 
Proper procedure. These essentials are well explained by 
the authors and concrete examples of the various types of 
welds are given. Proper methods of silver soldering and 


brazing of these alloys are also explained. Ha + TEJ (11) 
The Jointing of Aluminium, Metallurgist, Apr. 1931, pages 60-61 
An extended abstract of a paper by U. Magnani & C 

Panseri in La Metallurgia Italiana, Vol. 23, Feb. 1931, pages 85- 


3 
101. See Metals & Alloys, Vol. 2, July 1931, page 132. VVK (11) 
Some Practical Notes on Joining Aluminium, A. |. T. Ey Les. 


Engineer, Vol. 152, Dec. 11. 1931, pages 618-621. 
A practical article discussing the following methods of 
joining Al: soldering; welding; with a discussion of weld- 


ing materials, cast welding, pressure welding, hammer weld- 
ing, and electric welding; riveting, threading Al joints; 
flanging and seaming. A table is given enumerating the 
various fluxes used for Al welding and photographs are 
given showing examples of riveted and spot-welded ma- 
terial. LFM (11) 

Comparative Loading Tests of Welded, Riveted, and Bolted 
Steel Floor Panels. Franx P. McKissen. General Electric Review, 
Vol. 35, Feb. 1932, pages 107-109. 

Comparative tests under similar conditions of loads showed 
the deflections least with the welded floor, the riveted next, 
and the bolted last. Concentrating a load of 8000 lbs. on 
1 ft.2 of 1 span indicates again the least deflection for the 
welded floor. WHB (11) 


Brazing (Ila) 

The Brazing of Hard Metals. (Widia) [Ueber das Liten 
von Hartmetallen (Widia).] C. Acte & K. Scuroeter. Werkstatts 
technik, Vol. 25, Aug. 1, 1931, pages 373-374. 

In brazing the tips of hard metals to holding shanks the 
metal is to a certain extent changed; the amount of change 
is investigated for several brazing agents. The changed sur- 
face can be easily removed by grinding. Ha (lla) 

Some Practical Notes on Solders and Soldering Fluxes. 
A. Eyres. Metal Industry, London, Vol. 40, _ 1932, pages 3-6. 

Tables list the fluxes and compositions of solder to be 
used for various metals when soldering or brazing. Im- 
purities, tools and methods are discussed. PRK (lla) 

Can Brazing be Considered as a Satisfactory Means of 
Construction or Joining? (Kann die Hirtlitung als einwand- 
freies Konstruktions oder Verbindungselement betrachtet 
werden?) A. Krauss, H. V. Ornecraven & F. Weckwertu. Schmelz- 
schweissung, Vol. 11, Jan. 1932, pages 20-21. 

In connection with the article by Weckwerth (Metals & 
Alleys, Vol. 2, Jan. 1932, page MA16) a few controversial 
points are discussed, especially the value of and the in- 
fluence of the flux on the soldered parts. Borax is generally 
considered to be harmful. Emphasis is laid on proper after- 
treatment and a slight excess of oxygen in flame. Ha (lla) 

Practical Experiences with Robusco Cast-Iron Brazing. 
(Erfahrungen aus der Praxis tiber Robusco-Gusseisen-Hart- 
létung.) Friep. H. Furiess. Schmelzschweissung, Vol. 11, Feb. 1932, 
pages 36-39. 

The difficulties of welding of cast-iron due to inner 
stresses and formation of graphite are discussed and it is 
pointed out that often the preparation of the piece and the 
time spent is out of proportion to the value of the work. In 
such case hard soldering (brazing) with Robusco-bronze is 
recommended which, as tests have shown, produces a re- 
liable joint which can be made at lower temperature and 
penetrates the metal readily to make a uniform joint. This 
is illustrated by micrographs. Ha (lla) 


Welding & Cutting (lic) 

The Oxy-Acetylene Welding of Copper Fire-Boxes of Lo- 
comotives. L. Saccomant & R. VerziLto (Engineers to the Italian State 
Railways.) Welding Journal, Vol. 28, Dec. 1931, pages 371-373; Vol. 
29, Jan. 1932, pages 11-13; Feb. 1932, pages 51-54; Journal American 
Welding Society, Vol. 11, Jan. 1932. pages 28-30. 

The authors give reasons for difficulties encountered in 
welding Cu. Results of tests show that Cu welds made wita 
electrolytic Cu filler without flux are satisfactory, having 
a tensile strength of approximately 21 kg./mm2 and elonga- 
tion of approximately 30%. Many Cu fire-boxes have been 
repaired by this method and several all-welded Cu fire-boxes 
built under careful procedure control. Welds are kept under 
close observation while in service. Part II. Cracks and splits 
in Cu fire-box sheets can be repaired by oxy-acetylene weld- 
ing, using pure electrolytic Cu as filler. Cu bars thus welded 
show a tensile strength of approximately 21 kg./cm.? and 
elongation of approximately 30%. Careful inspection of many 
repaired fire-boxes at frequent intervals has shown that this 
method of repair is satisfactory. Several all-welded Cu fire- 
boxes have been in service since 1927. The authors describe 
the welding technique necessary for this type of work. This 
third installment includes data on physical properties of 
oxy-acetylene welded Cu bars and comparative cost analyses 
of fire-box repairs made by welding and riveting. The 
authors show the economy of the use of welding in repair 
and construction of Cu fire-boxes. TEJ (11c) 


METALS & ALLOYS 
August, 1932—Page MA 249 





See 












Coal Mine Equipment Built by Welding. Josern C. Coytez 
(Pikes Peak Fuel Co.). Welding, Vol. 2, Nov. 1931, pages 751- 
753. 

The manufacture of truck and trailer bodies, trailer 
chassis, metal bins and chutes, sprags for mine cars and 
various other articles has made electric and oxy-acetylene 
equipment a profitable investment for this coal mining 
company. TEJ (lic) 

Hot Welding for Speed and Quality. Girzert E. Doan (Le- 
high Univ.). Metal Progress, Vol. 21, Jan. 1932, pages 56-61. 

A brief discussion of the physical chemistry and metal- 
lography of electric arc welding. Higher welding tempera- 
tures are made possible in modern practice by the use of 
cellulose covered wire. The combustion of the covering pro- 
duces a reducing atmosphere which prevents the formation 
of the metallic oxides ordinarily occurring at the elevated 
temperatures required to attain a weld of high ductility. 
Ductility of low temperature welds is decreased by rapid 
solidification before occluded gases have an opportunity to 
escape. WLC (llc) 


Strong Tough Welds Made Rapidly. Gitsert E. Doan (Lehigh 
University). Metal Progress, Vol. 21, Feb. 1932, pages 39-43. 

A summary of the advantages of modern “hot” welding 
processes. The increased ductility and higher endurance 
limit of the coated electrode welds seems to be due to 
blanketing the metal from gases of the atmosphere and 
keeping the weld molten long enough for entrapped im- 
purities to float cut and escane. Peening and annealing of 
weld metal is discussed. WL (lic) 


All Welded Switching Locomotives. R. V. Deviin (General 
Electric Co.). Welding, Vol. 2, Dec. 1931, pages 813-815. 

A description of recently completed Diesel-electric switch- 
ing locomotives of which truck frames, underframes and 
cab structures were fabricated from structural shapes by 
are welding. TEJ (11c) 


Repair of Boiler by the Approved Welding Methods. 
(Dampfkesselreparaturen durch Anwendung der zugelass- 
enen Schweissverfahren.) F. A. Birxe. Die Warme, Vol. 54, Mar. 
7, 1931, pages 175-179. 

Recent advances of boiler repair welding are recognized 
with reference to the physical properties of the seams. The 
elimination of stresses in electric arc welding and the large 
economical savings due to the application of welding are 
emphasized. The danger of boiler explosions owing to im- 
proper welding and the authoritative specifications and 
regulations are discussed. The experience gained on the re- 
pair welding of several boilers is considered and the results 
presented in 13 illustrations, EF (1l1c) 


Welding Method Reduces Crusher Repair Costs. Engineering 
& Mining Journal, Vol. 131, June 22, 1931, page 560. 

At the Moctezuma Copper Co. plant at Nacozari, Sonora, 
Mexico, crusher repair costs have been reduced by use of a 
new method on worn mantles of No. 8 McCully crushers. The 
new method of welding features the use of short manganese 
rods, curved to fit the circumference of the crusher mantles, 
which are welded carefully first to the worn mantle surface 
and then to each other, until the original mantle surface is 
restored. The procedure effects a 50% reduction in time, 
power and welding material. WHB (llc) 


A Consulting Engineer Looks at Structural Welding. G. D. 
Fisn. Steel, Vol. 88, Mar. 19, 1931, pages 34-35-38. 

Advantages and economy obtained are enumerated and a 
general outline of the best procedure is given. Ha (11c) 


The Welding Contractor in Steel Construction. Giizert D. 
Fisu. Welding, Vol. 2, Dec. 1931, pages 799-801. 

Factors which are hindering the progress of welding con- 
tractors are: (1) lack of structural engineering knowledge; 
(2) unfamiliarity with the cost elements of steel construc- 
tion, not excepting the welding itself; (3) absence of codédp- 
eration in group activities. The author believes that welding 
contractors have an opportunity to entrench themselves in 
the business of field welding for buildings; their success de- 
pends on efficiency and on establishing a reputation for re- 
liability. TEJ (11c) 

Welding Stainless Steel Sheets. A. Eyies. Sheet Metal Worker, 
Vol. 22, Nov. 13, 1931, pages 648-649. 

The principal points for obtaining good welding results 
either with gas or electric arc-welding are briefly discussed, 
and a few examples are illustrated, Ha (1l1c) 


New Welded Type Rail Bonds Interchangeable for Arc 
Welding and Gas Welding. H. H. Fesrey. Jron and Steel of 
Canada, Vol. 15, Jan. 1932, pages 1-2. 

An article accompanied by 5 figures describing a new type 
of rail bond which has the advantage of being applied readily 
with the oxy-acetylene flame or metal are welding. The ter- 
minals in these new bonds are of solid steel butt-welded to 
the conductors and sleeves. The bonds are made by cutting 
the conductor to proper length, attaching split steel ferrules 
at each end, and then flash-butt-welding the parts together. 

OWE (11c) 

Modern Electric Resistance Welded Pipe. J. S. Apvretson & 
L. B. Grinptay (Republic Steel Corp.) Journal American Welding 
Society, Vol. 10, Nov. 1931, pages 9-13. 

Paper presented at joint meeting of the Metropolitan Sec- 
tions of A.S.C.E., A.W.W.A., and A.W.S., June 9, 1931. The 
authors describe the method of manufacture, physical char- 
acteristics of the product, tests applied to the welded pipe 
and some of its uses. Photographs of tests and photomicro- 
graphs of weld and base metal are included. TEJ (lic) 


On the Cause of Boiler Failures. (Ueber die Ursachen von 
Dampfkesselschiiden.) O. Bauer. Die Wiairme, Vol. 54, July 25, 
1931, pages 567-574. 

Among the various causes responsible for the failure of 
boilers in service the following ones are discussed at length: 
the properties of the materials employed, the heat dissipation 
and manner of operation, and the type of the steam plant. 
In the second part of the lecture delivered before the Verein- 
igung der Grosskesselbesitzer, Dresden, 1931, instructive ex- 
amples of imperfect welding work on boilers are given. The 
speaker critically discusses the potentiality of repair work 
performed by welding and touches upon the principal non- 
destructive testing methods for welded material. EF (llc) 
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Welding Testing Methods. (Priifverfahren fiir Schkmelz- 
schweissungen.) K. Avtorr. Die Warme. Vol. 54, Nov. 23, 1931, 
pages 894-895. 

Reviews the present state of both destructive and non-de- 
structive testing methods in the fields of welding. EF (llc) 


Survey of the Erecting of Collecting Tubes and Sectional 
Chambers, (Bauiiberwachung von Sammelrohren und Teil. 
rl E. Brocx. Die Warme, Vol. 54, Apr. 25, 1931, pages 
322-325. 

Experiences gained on the joining of the various parts of 
boiler systems are collected in this lecture delivered at the 
Meeting of the Zentralverband der Preussischen Dampfkesse} 
Uberwachungsvereine, 1931. EF (llc) 


Oxwelding Speeds Repairs in the Power Plant. R. W. Boacs. 

National Engineer, Vol. 35, June 1931, pages 199-200. 
Description of a few cases where savings in time and cost 
were obtained in repairing and dismantling of equipment. 
Ha (1l1c) 


Development and Application of Fusion Weiding in Pres- 
sure Vessels. C. A. Apvams. Boiler Maker, Vol. 31, July 1931, 
pages 188-190; Aug. 1931, pages 217-218. 

In an address before the American Boiler Manufacturers 
Association, an outline of the development of the various 
fusion-welding processes and their application is given with 
particular reference to pressure vessel construction. The 
methods for non-destructive tests of welded joints are dis- 
cussed. Ha (llc) 


Suggestions on the Thermit Welding of Rails. (Anregung 
zum Ausbau des aluminothermischen Zwischengussver- 
fahrens fiir Schienenschweissungen.) D. I. Brewitt. Organ fiir 
die Fortschritte des Eisenbahnwesens, Vol. 86, Apr. 15, 1931, pages 
200-201. 

Referring to a previous paper of Reiter (See Metals & Alloys, 
Vol. 2, Apr. 1931, page 82 and Vol. 2, Nov. 1931, page 265) 
the author gives some additional information and furnishes 
some suggestions on the alumino-thermal welding of rails. 

Ha + EF (11c) 


Rail Welding. (Das Aufarbeiten won Schienen.) Tu. Wop- 
PERMANN. Organ fiir die Fortschritte des Eisenbahnwesens, Vol. 86, 
Aug. 1, 1931, pages 327-329. 

Feeling that electric resistance welding (butt welding) has 
not been adequately covered in a previous publication of 
Reiter on “The Present Status of Rail Welding” (See abstract 
above), the writer gives some supplementary knowledge on 
the subject. EF (11c) 


The Mechanical and Structural Characteristics of Weids 
made by the Electric Arc with Standardized Types of Struc- 
tural Steel, (Die mechanischen und Gefitige-Kennzeichen der 
im elektrischen Lichtbogen hergesteliten Schweissen bei 
gzenormten Stahlsorten fiir Konstruktionen.) Brasic & GucLicL- 
MINO. Giesseret mit Giesserei-Zeitung, Vol. 18, Dec. 4, 1931, page 
923. 

The question is discussed in how far normal profiles can 
be used for building up machine by welding. Values found 
in experiments for the welds ranged between 36 and 34 
kg./mm.?2 for tensile strength and 120 and 380 Brinell hard- 
ness. Ha (ilc) 


The Conception in Foreign Countries Concerning the We!d- 
ing of Boilers and Pressure Vessels. (Einstellung des Awus- 
landes zur Schweissung an Dampfkesseln und Druckgef!!is- 
ose.) E. Brock. Die Warme, Vol. 54, Nov. 28, 1931, pages 895- 

The author summarizes the tendencies in the fields of 
welding pressure vessels and boilers with reference to the 
following countries: U. S. A., England, France, Italy, Swi‘z- 
erland, Poland and Belgium. EF (lic) 


Are Welded Construction Helps Insure District Heating 
Service, E. R. Benevict. Heating & Ventilating, Vol. 29, Jan. 1932, 
pages 50-51. 

Are welded piping has been found to have a tensile 
strength of over 60,000 lbs./in.2, with the result that strong 
and desirable welds are obtained. From a contracting point 
of view also the use of arc welding results in economy and 
utility in the field. WAT (iic) 


Rules for Fusion Welded Construction of Boilers and Pres- 
sure Vessels As recently adopted by the A.S.M.E, Jow nal 
American Welding Society, Vol. 11, Jan. 1932, pages 9-18. 


The new rules make no reference to the method or process 
of applying the welding and undertake to regulate the 
quality of the welding only by critical tests of the finished 
product. The rules for welding pressure vessels are divided 
into three classes, based upon the intended use of the ves- 
sel. Class 1, which represents the highest type of construc- 
tion is absolutely without limit as to size, working pres- 
sure or the contents. The requirements for this class, which 
are identical with those for construction of steam boiler 
drums, contain the most rigid safeguards relative to the 
application of the welding process. Tension tests, bend tests, 
specific gravity tests of weld metal, X-ray, hydrostatic and 
hammer tests are required for this class of construction. 
All Class 1 fusion-weélded vessels shall be stress relieved. 
Class 2 provides for vessels with a maximum plate thick- 
ness of 1%”, which are not to carry lethal gases or liquids 
or be subjected to as severe conditions of service as those 
built under Class 1. Class 2 vessels must not carry liquids at 
a temperature of 300° F. or above, and the maximum oper- 
ating pressure and temperature in this class are 400 lbs./in.? 
and 700° F. Tests required for Class 2 are tension, nick- 
break, bend and hydraulic-hammer. Class 3 provides for 
vessels with a maximum plate thickness of %”, which are 
not to carry lethal gases or liquids, or be used for storage 
of gases or liquids at any temperature materially exceeding 
their boiling temperature at atmospheric pressure. The 
maximum pressure and temperature permitted in this class 
are 200 lbs./in.2 and 250° F. Tests required for Class 3 ves- 
sels are, tension, bend and hydrostatic-hammer test. Also 
included are permissible designs for welded head attach- 
ments and welded nozzle construction for eee a 
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WORKING OF METALS AND ALLOYS (12) 
Melting & Refining (12a) 


Surface Films, M etallurgist, Dec. 1931, pages 177-178. 

The surface films referred to in this article are those 
formed on molten metals during melting, alloying and cast- 
ing. The film formed on Al while protecting it from rapid 
dissolution when molten also introduces difficulties in melt- 
ing scrap and in preventing the escape of H and other gases 
from the bath. This property of film formation on molten Al 
is also present in alloys containing as little as 2 or 3%. This 
film is probably not truly a thin layer of AleOg but is “di- 
luted” either by quantities of the metal itself or possibly by 
the presence of some sub-oxide. With metals similar to Al, 
the behavior varies. Mg forms no continuous and adherent 
surface film either in the solid or the liquid states. Mg is 
also free from difficulties arising from the retention of gas 
and also does not confer film-forming properties on Cu and 
other alloys to which it is added. Be appears to form a par- 
ticularly strong surface film both in the solid state and in 
the liquid condition. In spite of the fact that Be is chemi- 
cally even more active than Al or Mg, the polished surface 
of the metal retains its brightness for a long time owing to 
the formation of a surface film and some similar properties 
appear to be conferred upon certain of its alloys. On the 
other hand, the surface film which is formed on alloys either 

Cu or of steel, which contain only small amounts of Be 
exceedingly tough and makes it difficult in some in- 
stances to melt down scrap from these materials. VVK (12a) 


Remelting of Aluminum Scrap and Waste Metal. (Das 
Umschmelzen von Aluminiumspinen und Kritzen.) E. R. 
Tuews. Zeitschrift fiir die gesamte Giessereipraxis, Vol. 53, Jan. 10, 
1932, pages 25-26. 

The article outlines the practice to be followed in remelt- 
gz aluminum scrap. The scrap should be freed from oil, the 

n parts should be separated by magnetic separators. 
triquetting of the scrap is advisable in order to avoid losses 
hrough oxidation. Three various methods of remelting are 
described and data are given on the slags and fluxes to be 
ised in remelting. GN (12a) 


Experiences of Operation of Basic Bessemer Mills (Erfah- 
cagen im Thomasbetrieb). Stahl und Eisen, Vol. 51, Dec. 17, 
1, pages 1561-1569. 
‘-eport 219 of the Steel Mill Committee of the Verein 
tscher Wisenhtittenleute. The paper represents the dis- 
sion following the presentation of the Paper on “Dimen- 
s s and Operation of German Thomas Converters” in Stahl 
u Eisen, Vol. 51, Sept. 3, 1931, pages 1105-1134; Sept. 10, 
lI: 31, pages 1136-1148. The results of the discussion are 
s marized under the main headings: (1) mixers and opera- 
t of mixers; (2) dimensions, lining and preparation of 
] g of converters; (3) operation of converters, such as 
position and weight of charge, metallurgical reactions 
1. special reference to the effect of nitrogen, composition, 
unt and properties of slag, pouring practice and output. 
GN (12a) 


aking Steel Castings by the Open Hearth and Bessemer 
cesses. (Herstellung von Stahiformguss in der Martin- 
serie und Kleinbessemerei.) H. SprinckAmper. No. 16 in H. 
nann's series “Die Betriebspraxis der Eisen-Stahl- und 
Lilgiesserei. Wilhelm Knapp, Halle (Saale), 1932. Paper, 
6 91% inches, 87 pages. Price 7.50 RM. 

1is small treatise gives a general introduction to the sub- 
j but does not go into great detail on any topic. Few 
I rences are given, and the treatment as a whole is a bit 
. hy, more suited to give a student a general idea of steel 
f iry practice than to add much to the knowledge of the 
I tising foundryman. It deals with small open-hearth 
I 
I 
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ces (12 tons) and producer gas equipment for firing 
with small (2 tons) converters, with refractories, with 
) ern design, gating, shrinkage. cracking, rates of cooling, 
} -treatment, and with sand blasting. 
st steels mentioned for wear resistance are 


C Si Mn > 
+0) 1.50 .50 ~-- 
50-.55 1-1.20 .80 —- 
0 .40 .70 1.10 
10 .35 .80 1.00, while .70 C,.70 Mn, 1.0 Si, 
1.4 is advocated for Pilger rolls. Ni Mo steels are cited as 
useful for high temperature service. 
Brief sections on testing, on cost calculation, and a two- 
page index complete the book. Electric steel foundry prac- 
tice is not covered, but another volume in the series is in 


preparation which will deal with this. H. W. Gillett (12a)-B- 


The Effeets of the Products of Combustion on the Shrink- 
aze of Metal in the Brass Industry. C. Uptuecrove & A. J 
Herzic. Engineering Research Bulletin, No, 22, University of Michigan, 
Department of Engineering Research, Dec. 1931, 66 pages 

The investigation had as its objective: first, the determi- 
nation of the mechanism by which the products of combus- 
tion affect the shrinkage of brass; second, the application of 
the results obtained to commercial melting procedure; third, 
the study of the effect of various fluxing agents on the metal 
losses in the furnace. Shrinkage in the melting operation 
occurs either by volatilization or by oxidation of the alioy- 
ing constituents. In the first case, the loss is through the 
Stack, while in the second, it is represented as dross or 
skimmings. Whether or not the loss is primarily by volatili- 
zation or by oxidation will be determined by the composi- 
tion of the metal and by the nature of the furnace atmos- 
pheres. In the melting of metals, in which volatilization 
losses predominate, a slightly oxidizing atmosphere may be 
used to provide protective layers which will result in a 
lowering of the metal shrinkage. In the melting of metals 
with predominating oxidizing losses, a neutral or reducing 
atmosphere may be used to keep shrinkage down to the 
minimum. The use of fluxes as a means of lowering the 
Shrinkage of the metal must be based on the same con- 
siderations as hold for the lowering of metal shrinkage by 
furnace-atmosphere control. A flux showing very satisfac- 
tory results in producing a lowering of the metal shrinkage 
is developed. Ha (12a) 
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Casting & Solidification (12b) 


Cooling and Solidification of Liquid Metal, Foundry Trade 
Journal, Vol. 45, Oct. 29, 1931, page 271. 

A brief discussion of a mathematical investigation of the 
cooling and solidification of liquid metal by Carl Schwarz is 
given. See Metals & Alloys, Vol. 3, Jan. 1932, page MA 18 and 
Feb. 1932, page MA 44. OWE (12b) 

The Melting and Casting of Magnesium Alloys. Epmunp B. 
ety ee Chemistry & Metallurgy. Vol. 16, Mer. 1932, pages 

, 70, ; 

The melting and casting of Mg is not as difficult as the 
melting and casting of Al when due consideration is paid 
to the following characteristic properties of Mg alloys: (1) 
their tendency to oxidize or to burn in contact with air or 
moisture, their very low specific weight, and their explosive 
reaction with moisture. Melting and pouring operations are 
outlined and fluxes discussed. The latter consist chiefly of 
MgCle mixed with other chlorides or fluorides, Precautions 
noted are: proper facility for release of air and gases from 
molds, cooling rings and chill plates avoid cooling strains 
in heavy casting molds. Graphite pastes change the metallic 
character of the cooling surfaces to reduce explosive ten- 
dencies. Molds should be filled quickly. WHB (12b) 


Composition of Steel Mill Molds. (Uber die Zusammensetz- 
ung von Stahlwerkskokillen.) Die Metallbérse, Vol. 21, Oct. 18, 
1931, pages 1866-1867; Oct. 24, 1931, pages 1898-1899. 

Analyses of some 17 molds of American, German, English, 
jelgian, Austrian and French origin are given showing a 
great variety of composition. The effect of C, Si, Mn, 8S, P, Ni, 
Cr on wear of iron and steel molds is discussed. EF (12b) 


Comparative Fluidity Tests. (Vergleichende Giessbarkeits- 
Versuche.) Ernst Scuever. Metallwirtschaft, Vol. 10, Nov. 20, 
1931, pages 884-885. 

The apparatus used was similar to that developed by 
Guillet and Portevin, in which the metal is cast under defi- 
nite conditions at constant hydrostatic pressure into a spiral 
shaped mold. The fluidity is measured by the length of the 
mold which is filled out with metal. The fluidity of Zn, Al 
and silumin increases proportionally with the pouring tem- 
perature. Mold temperature has little influence up to 300° C.: 
above that it increases the fluidity. The smoothness of the 
mold surface has practically no influence. The fluidity of the 
binary alloys Al-Si, Al-Cu, Al-Zn and Al-Ni was investigated. 
In each case, small additions of the respective metals lower 
the fluidity of pure Al. With further additions it rises again, 
approximately up to the eutectic point, after which it re- 
mains almost constant. Additions of Cd and Ni up to 1.5% 
to silumin raise its fluidity about 10%. Mg, Cu, Zn and Mn 
have little or no effect. Additions of Mg up to 2% to a 13% 
Al-Cu alloy lower the fluidity slightly, further additions 
raise it. The lowered fluidity is explained by the formation 
of a solid solution, and the increase with higher additions 
by the formation of a eutectic. CEM (12b) 


On the Residual Strain of the Grey Iron Castings. S. Ma- 
Tropa & H. Kisuimoto. Kinzoku-no-Kenkyu. Vol. 9, Feb. 1932, pages 
74-84. 

The gray iron castings having simple geometrical forms 
were made as to cool in different velocities in different parts. 
By measuring the elastic strain due to the initial stress re- 
maining them, it was found that the amount of residual 
strain is practically proportional to the difference of mean 
cooling rate from the pouring temperature to a tempera- 
ture at which the stress begins to be provoked, and is inde- 
pendent of the mode of cooling thereafter. The casting 
stress or the mechanism of growing the initial stress in the 
casting was formerly elucidated only qualitatively by Mar- 
tens and Heyn. In the present work, however, the strain 
was quantitatively measured and further extention was 
made to their explanation. And it was also found that the 
amount of residual strain is minimized by making the tem- 
perature uniform during cooling at every part in the cast- 
ing. The residual strain of gray iron casting can be elimi- 
nated by annealing as cold worked steel. The annealing is 
nearly complete when the casting is heated to 600° C. for 
1 hour. HK (12b) 


The Solidification of Steel Ingots. B. Matuscukxa. Rolling Mill 
Journal, Vol. 5, Oct. 1931, pagwes 643-646. 
See Metals & Alloys, Vol. 3, Mar. 1932, page MA 73. Ha (12b) 


Steel: The Casting of the Ingot. (L’Acier: La Coulée le 
Lingot). Marcet. Guepras. Aciers Spéciaux, Métaux, et Alliages, Vol. 
6, Sept. 1931, pages 463-464; Dec. 1931, pages 657-659. 

A critical study about molds and ingots. The shape of 
molds is considered rather generally. Then the casting tem- 
perature is discussed. This temperature is greatly responsi- 
ble for the formation of “ghost lines.” Author recommends 
as the temperature for casting about 100° C. higher than the 
melting point of steel or alloy steel. GTM (12b) 


The “Runnability” of Electric Steel (La colabilita dell ac- 
claio elettrico). U. Gasino. La Metallurgia Italiana, Vol. 24, Mar. 
1932, pages 187-191. 

The Cury fluidity spiral has been modified so as to require 
less metal. The cross section of the spiral is a trapezoid 5 
mm. at the bottom, 10 mm. at the top, 8 cm. high. It is 1 m. 
long, with 20 divisions, 5 cm. apart, gated in the center of 
the spiral, with a small basin below the sprue. Common dry 
sand, synthetic dry sand, clay bonded, and green sand with 
1% dextrin all gave about the same length of spiral, while 
green sand without dextrin, with 4% moisture gave a much 
shorter spiral. Mold coatings do not notably affect the length. 
The normal amount of Si is necessary to obtain suitable 
runnability. Ordinary variations in composition do not have 
much effect. The temperature of the steel is the most im- 
porgant variable. The length of the spiral varies, by prac- 
tically a straight line relationship, from 7 divisions at 
1490° C. to 14 at 1550° C. The spiral has been found very 
helpful in steel foundry operation. HwWG (12b) 


The Freezing of Steel Ingots. J. Cunnincuam. Metallurgia, Vol. 
5, Apr. 1932, pages 199-200. 

Reviews the mathematical treatment of solidification of 
ingots reported by the Steel Committee of the Verein deut- 
scher Bisenhtittenleute in the Archiv fiir Eisenhiittenwesen. See 
Metals & Alloys, Vol. 3, Jan. 1932, page MA 18; Feb. 1932, page 
MA 44, JLG (12b) 
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Rolling (12c) 


Roll Pass Design. Part XXVIII. W. Trinxs (Carnegie Inst. 
of Technology). Rolling Mill Journal, Vol. 5, Apr. 1931, pages 
261-264, 267-268. 

Gives complete table of data on gothic passes employed 
in roughing rolls of hand mills, with a section by section 
analysis of a single gothic pass. These passes are usually 
rolled zig-zag fashion and the reductions are not very heavy. 
The use of diamond passes in continuous billet mills is also 
described, Tables of data are given on the diamond-square- 
diamond reduction method for the production of square 
sections by alternate diamond and square passes. JIN(12c) 

Resistance to Deformation and Flow of Metal in Rolling. 
Part II. Ertcnu Steser. Rolling Mill Journal, Vol. 5, Apr. 1931, 
pages 269-270, 296. 

A report of the Rolling Mill Committee of the German 
Iron and Steel Institute, translated from Stahl und Eisen. See 
Metals & Alloys, Vol. 2, Nov. 1931, page 270. The author fur- 
nishes a set of graphs with a short discussion showing the 
effect of rolling temperature on the resistance to deforma- 
tion of ordinary mild steel for reductions from 10 to 50% 
and for thickness ratios of 11.2%, 5.6% and 2.8%. JN (12c) 

New High Capacity Rolling Mills for Foreign Order. (Neue 
Hochleistungswalzwerke des Auslandes.) Die Metallbérse, Vo). 
21, Sept. 12, 1931, page 1707. 

Data on rolling mills recently designed in Germany for 
foreign order (Russia) are given referring to 5 different 
blooming mills. In conclusion the writer mentions an Amer- 
ican built rolling mill of the “cross country type.” EF (12c) 

The Operating Organization in the Rolling Mill with Spe- 
cial Regard to the Program of Work. (Die Betriebsorganisa- 
tion in einem Walzwerk unter besonderer Beriicksichtigung 
der Arbeitsvorbereitung.) Kurt Wiecxe. Stahl und Eisen, Vol. 52, 
Jan. 28, 1932, pages 77-84. 

Report 91 of the Rolling Mill Committee, and Report 54 
of the Committee on Economy of Operation of Verein deut- 
scher Bisenhtittenleute, and presented at meeting Sept. 29, 
1931. Includes 14 diagrams. A paper on economy of opera- 
tion which may be obtained by preparation of an outline 
of the work to be done. This preparatory outline for a roll- 
ing mill may be divided into 5 main groups: (1) outline of 
rolling program; (2) preparation of intermediate mate- 
rials; (3) preparation for operating crews; (4) preparation 
for rolling; (5) final working instructions. In addition, it 
is shown how, with help of few and simple notes, to draw 
up technical and cost accounting figures, which make pos- 
sible careful and thorough operating supervision. By means 


of correct figuring of daily costs a satisfactory pre- and 
post-accounting is developed, which serves the operator as 
well as a necessary set of tools. DTR (12c) 

Bearings in Rolling Mill Housings. C. Rapvemacuer. Dores 


(Achievements of Metallurgy in USSR and Abroad), No. /9, 
1931, pages 38-46. 

Mechanical details and principles involved in the service 
of bearings for roll necks are described. (12c) 

Design Principles for Mill Tables. A. B. De Sararpr. Rol/ing 
Mill Journal, Vol. 5, Aug. 1931, pages 547-550: Oct. 1931, pares 
661-662, 674; Dec. 1931, pages 779-782, 791-792. 

Formulas for the calculation of the individual parts of 
mill tables and the necessary driving power are developed. 
Formulas for the design of gears and bearing parts e 
derived from the torque-effect of the impact between bar 
and roller. Ha (12c) 

Developments in Steel Mill Drives. Joun Liston. (General 
Electric Co.). Rolling Mill Journal, Vol. 6, Jan. 1932, pages 13-4, 
30. 

Excerpt from General Electric Review, Jan. 1932. 
scribes several drives which were built and installed diir- 
ing 1931. MS (12c) 

Metal Lubrication and Roll Cooling in Aluminum Hot-Yill 
Practice. Rorert J. Anperson. Iron Age, Vol. 128, Dec. 31, 1951, 
pages 1674-1677. 

Lubrication of ingot surface is necessary to prevent slabs 
from sticking to the rolls, to increase tendency of rolls to 
bite and to prevent slabs from curling. Various lubricants 
have been used, such as kerosene, light machine oil, trans- 
former oil, cup grease and water oil mixtures. Discusses 
the relative merits of these and the practice of some Amer- 
ican and European plants. VSP (12c) 

Electrical Developments in Rolling Mills for 1932. C. P. 
Croco. (Westinghouse Electric & Mfg. Co.). Rolling Mill Journal, 
Vol. 6, Jan. 1932, pages 11-13. 

Outlines developments in the application of electrical 
drives to rolling mill equipment and describes briefly sev- 
eral installations. MS (12c) 


The Manufacture of Seamless Tubes. Wm. H. ENGELBERtTzZ. 
Rolling Mill Journal, Vol. 5, Apr. 1931, pages 243-246. 

A description of the Pilger or Mannesmann Mill process, 
the semi-automatic process, and the push bench process for 
the production of seamless steel tubes with a discussion 
of output capacities of each process per 8 hr. shift. JN (12c) 


The Composition of Modern Roll Metals. Part II. Jonny 
Hruska. Rolling Mill Journal, Vol. 5, Apr. 1931, pages 265-267. 

The author gives the analytical composition of chilled and 
unchilled high-carbon steels used in the manufacture of 
rolls for high-speed rod mills, with scleroscopic determina- 
tions on the former. He also gives the analysis of roils 
made of pearlitic manganese steel and of high-chromium 
steel used in cold rolling. He discusses the special advan- 
tages of rolls made from Mo alloy steels and the heat treat- 
ment required for rolls containing Mo, Ni and Cr. JN (12c) 


Sheet and Tinplate Rolis: An Investigation into the Roll 
Loads, Stresses, and the Causes of Roll Breakage. J. SeLwy’ 
CasweE.L.. Proceedings, South Wales Institute of Engineers, Vol. 46, 
Jan. 14, 1931, pages 813-834; Vol. 47, Apr. 10, 1931, pages 109- 
140; Vol. 47, Sept. 15, 1931, pages 367-373. 

Discussion of article abstracted in Metals & Alloys, Vol. 2, 
Jan. 1931, page 11. AHE (12c) 

Sheet and Tinplate Rolls. J. Serwyn Caswett. Blast Furnace & 
Steel Plant, Vol. 19, Nov. 1931, page 1490; Dec. 1931, page 1592. 

Parts of a serial abstract published in Proceedings South 
Wales Institution of Engineers, Vol. 46, pages 312-452. See 
Metals & Alloys, Vol. 2, Jan. 1981, page 11. MS (12c) 
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DEFECTS (13) 


Inclusions-—Their Effect, Solubility and Control in Cast 
Steel. C. E. Sims & G. A. Litiiegvist (American Steel Foun- 
dries.). American Institute Mining & Metallurgical Engineers, Techni- 
al Publication No. 453, Feb. 1932, 24 pages. 

From an extended series of observations it was found 
that there was a direct relationship between the distribu- 
tion of inclusions in steel castings and the ductility of the 
steel. Globular inclusions with a random distribution had a 
minimum effect on the ductility, while inclusions in a net- 
work decreased the ductility. In the latter type of distribu- 
tion the inclusions were probably formed after part of the 
steel had solidified, and they appear to be part of a eutectic. 
The net-work distribution was found most frequently in 
steels that had been deoxidized with Al. As far as could be 
determined the ductility was independent of the quantity of 
inclusions. The average size of inclusion was dependent on 
the size of the casting, increasing with increasing size of 
casting. It was apparent that the inclusions were soluble in 
the molten steel. A high FeO content was found to favor 
the formation of the globular type of inclusion, and thereby 
a high ductility. This is due to the fact that if the FeO 
content is low the solubility of the sulphides in the molten 
steel is increased and they do not separate until the last of 
the steel solidifies. It is concluded that it is impossible to 
remove inclusions or to prevent their formation by simple 
methods because they are soluble in the molten steel. Adding 
1 small amount of Fe ore just before the deoxidizers served 
to insure the production of ductile castings. 7 references. 

JLG (13) 
The Formation of Draws and Porosity in Castings. (Uber 
die Lunker-und Porenbildung in Gussstiicken.) FE. ScHEUvVeER. 
\{ctallwirtschaft, Vol. 10, Dec. 18, 1931, pages 947-951. 
Contains 5 references. Porosity in castings is due either 
to shrinkage of the metal during solidification or to the 
lease of dissolved gases in the melt. The two causes are 
osely related and it is sometimes impossible to determine 
ich of the two is the cause of porosity in a casting. The 
rmation of finely divided shrinkage pores is reduced by 
large temperature drop during solidification, by the use 

’ alloys with a small solidification range and small differ- 

e in concentration between liquidus and solidus, and by 
use of alloys with a small or sufficiently large percent- 
of eutectic. Most meta's dissolve more gases the higher 
temperature they are heated to, so that overheating is 
be avoided. If the dissolved gases have a chance to escape 
fore the metal solidifies no harm will result, but if the 
face solidifies too quickly, gas will be entrapped and gas 
kets form. Single large porous places have a greater 
ikening effect on the casting than a large number of 
: ll porous spots, especially if the large hole is in a vital 
tion. Besides weakening the casting porosity may cause 
cage in pressure tight castings. A number of casting de- 
s are illustrated. CEM (13) 


lair Cracks on the Surface of Sheets. Ertcu A. MatTeysKa 

+ Furnace & Steel Plant, Vol. 19, Nov. 1931, pages 1467-1470, 
Dec. 1931, pages 1555-1559. 

neludes 21 references. Part of a serial translation from 

iv fiir Eisenhiittenwesen. See Metals & Alloys, Vol. 1, Aug. 
page 78. MS (13) 


nelusions Cause Majority of Valve Spring Wire Failures. 
| ‘k Stones (Eaton Spring Corp.). Iron Age, Vol. 128, Nov. 
1931, pages 1234-1237. 
1 correctly heat treated springs which have not been 
r-stressed, failures are due to the presence of non- 
illic inclusions located near some highly stressed area. 
A rding to Gillett and Mack, inclusions some distance 
a from the point of maximum stress need not neces- 
cause failure. The 5 principal impurities in com- 
ial steel are sulphides of Fe and Mn, silicates of Fe 
Mn and oxide of Fe. 99% of hardened and tempered valve 
ng wire in use is badly laminated. Ghost lines are as- 
s¢ ited with inclusions; they are the result of heterogeneity 
not only of P, but also of S, although it is uncertain whether 
inclusions are incidental or their direct cause. Surface de- 
carburization is important to the life of springs. The im- 
portance for a greater portion of tested material to reduce 
the risk of breakage is emphasized. A German machine tests 
96 valve springs at once. VSP (13) 


OU Well Valves Use High Carbon Stainless Balls. H. ‘1 
Morton & I. A. Rummier (Hoover Steel Ball Co.). Metal Progress, 
Vol. 21, Jan. 1932, pages 27-31. 

Discussion of the effects of mill defects such as seams, 
hairlines, and the like on localized corrosion and mechanical 
failure of check valve balls in oil lines. High carbon (1.0 
to 1.1%) stainless (Cr 17.0 to 17.5%) steel is used. WLC (13) 


Inverse Segregation. Metallurgist, Dec. 1931, pages 178-179. 
The phenomenon sometimes known as “liquation” but 
more correctly called “inverse segregation” is described as 
follows: when an alloy which has a long range of solidifica- 
tion, either as a solid solution or by the formation of eutec- 
tic, solidifies, the crystals first formed have the lowest con- 
tent of alloying elements, with the result that, as solidifi- 
Cation proceeds the residual liquid becomes richer and richer 
in alloyed metals. If this were the whole story the outer 
parts of the ingot or casting would contain the least of the 
alloying elements. The reverse is true, ingots sometimes 
having a much higher content of alloying elements in the 
outer part than the average content of the entire ingot. 
Consideration must be given the fact that the mass of 
crystals and liquid are in constant motion thus upsetting 
eguilibrium conditions. The expianations offered have in- 
cluded the “Soret Effect,” which is an attempted equilibrium 
between two differing concentrations of elements due to a 
steep temperature gradient in the same liquid or mass, and 
the presence of gas in the liquid metal forcing liquid metal 
from the interior to the outside through the interstices re- 

maining between the crystals of the solidified outes pene 
(13) 


. Non-Metallic Inclusions in Steel. J. C. Boorn. Chemical Age, 
-ondon, Vol. 26, Metallurgical Section, Jan. 2, 1932, page 1. 
A brief review. VVK (13) 





CHEMICAL ANALYSIS (14) 


Manual of Industrial Chemistry. Vol. 1, Inorganic; Vol. 2, 
Organic. Edited by Allen Rogers. 5th edition. D. van Nos- 
trand, New York, 1931. Fabricoid, 6 x 9 inches, 1517 pages. 
Price $13.00. 

Rapid changes and advancements in the field of industrial 
chemistry since the last edition appeared in 1925 have 
necessitated a new edition of Rogers’ Industrial Chemistry. 
Chemists are so familiar with this work that little need be 
said in introducing it. For students and younger chemists, 
who may not be acquainted with this standard textbook and 
manual, it may be stated that each chapter covers a given 
industry or process, and the various chapters have been 
written by men who are recognized as authorities in their 
respective lines. Dr. Rogers states im the preface, “The aim 
of the authors is not to give undue attention to minor de- 
tails, but to stress fundamental principles so that the stu- 
dent may get a background knowledge of the subject. The 
subject matter is essentially descriptive, without, however, 
omitting the theoretical considerations necessary for a prop- 
er understanding of the subject.” 

The fifth edition in general covers the same field as the 
fourth edition, but most of the chapters have been revised 
to bring the subject matter up to date. In many chapters 
production data and other statistics have been revised. The 
fifth edition contains 52 chapters and has been written by 
Dr. Rogers and 41 collaborators. With few exceptions the 
chapters have been written by the same experts who were 
responsible for the fourth edition. The chapter on Water for 
Industrial Use, formerly by Herman Stabler and Alfred A 
Chambers, is now written by D. D. Jackson and W. D. 
Turner, both of the Department of Chemical Engineering, 
Columbia University. Organic Chemicals and Intermediates, former- 
ly by Dr. Rogers, has been greatly enlarged by Alexander 
Lowy, Professor of Organic Chemistry, University of Pitts- 
burgh, and is now titled Industrial Organic Chemicals and Dye In 
termediates. Petroleum Industry, formerly written by Thos. T. Gray, 
is now by Gustav Egloff, Universal Oil Products Company. 
Soap and Soap Powder of the fourth edition, by Lincoln Burrows, 
appears in the fifth edition as Soap and Soap Products, by 
Martin H. Ittner, Colgate-Palmolive-Peet Company. Kesims, 
Gums, Turpentine, and Shellac, revised by Dr. Rogers in the 
fourth edition, now appears under the same authorship as 
Resins, Gums, and Turpentine, while a new chapter, Shellac, has 
been written by A. C. Langmuir. Sugar, written by the late 
G. L. Spencer in the fourth edition, is revised in the fifth 
edition by Claude S. Hudson, Professor of Chemistry, Hy- 
gienic Laboratory, Washington, D. C. Cellulose Industries, form- 
erly by Jasper E. Crane, is now written by Gustavus J. 
Esselen, Consulting Chemist, Boston. The chapter on Zin 
Oxide and Lithopone has been extended to include white zinc 
pigments. 

In addition to the new chapter on shellac mentioned above 
several others have been added. Soda and Allied Industries and 
Electrolytic Caustic and Bleach Industries have been written by T 
P. Hou, Pacific Alkali Works, Tangku, Hopei, China. A new 
51-page chapter, Industrial Instruments and Their Uses has been 
prepared by M. F. Behar, Engineering Editor of Instruments. 
A Chapter, Solvents and Nitro Cellulose Lacquers, has been writ- 
ten by D. B. Keyes. The Chapter, Brewing and Malting, Wine, and 
Distilled Liquors, which appeared in earlier editions was deleted 
from the fourth edition, but again finds its way back into 
the fifth, The editor states that the material was eliminated 
from the fourth edition owing to the Eighteenth Amendment 
of the Constitution, but that demand for a technical treat- 
ment of the subject has been so great that a condensed re- 
view of the material has been compiled. The editor states 
that he has attempted “to present the subject from a tech- 
nical standpoint only, and in no sense as an aid to homé 
fabrication.” The chapter, Dehydrated, Dried and Evaporated Foeds, 
Condensed Foods, has been omitted from the fifth edition 

In the preface the editor calls for constructive criticisms 
Many chapters could be improved by adding footnote refer- 
ences or bibliographies at the end of sections. Of the 52 
chapters, 14 contain neither footnote references nor bibli- 
ographies and fully half a dozen more contain only 1 or 2 
footnotes. It would also be valuable if costs could be stressed 
more than they are in some chapters. 

The paragraph on “concentration,” page 10, needs com- 
plete revision. The following statements do not correctly 
describe the processes involved: “In a jig advantage is taken 
of the principle of Archimedes which states that the rate of 
fall of fragmental solids through liquids and gases is pro- 
portional to their specific gravity and size. When the par- 
ticles have the same specific gravity the Wilfley table is em- 
ployed in which cross or back washing is carried out. Flota- 
tion takes advantage of the affinity of certain substances for 
oils, greases and gases, and the repulsive effect of the same 
substances on the tension of a water surface.” 

The chapter on General Processes has not been so well 
brought up to date as some other chapters. A notable omis- 
sion under “grinding” is the Symons cone crusher. The 
author includes all types of crushing and grinding under the 
general heading, “grinding.” The usual classification of most 
authorities consists of: breaking or coarse crushing, inter- 
mediate or secondary crushing, and fine grinding. 

On page 711 the equilibrium values given for the producer 
gas reaction are those of Clement and Adams. These old 
values are not accepted by present day physical chemists 
who are working on the equilibrium of systems involving 
CO and COs. The most generally accepted values are those 
of the Rhead and Wheeler second series and of Jellinek and 
Diethelm. 

On page 219, in discussing the use of ferric sulphate, no 
mention is made of the employment of this reagent as a 
solvent for certain sulphide ores of copper. 


A number of errors in proof reading found in the fifth 
edition were also present in the fourth and have not been 
corrected, but few of these are serious except one on page 
791, where C + CO2 = 2CO + 38.85 calories should be — 38.85. 


Rogers’ “Industrial Chemistry” has long been a reference 
book in every chemical library. The present edition is even 
better than former ones and should continue to receive its 
well-deserved popularity. John D. Sullivan (14)-B- 
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HISTORICAL & BIOGRAPHICAL (15) 


Steel and Alloys. Rozsert Haprie_v. Times, London, Faraday 
Number, Sept. 21, 1931, page 11. 

The author notes that beside all his other physical and 
chemical works and discoveries, Michael Faraday had done 
quite extensive and systematic work in metallurgy. In a 
box were found 79 specimens of steel and alloyed steel which, 
upon investigation, proved to be alloys of steel with 16 dif- 
ferent elements. Among others was one containing 50% Pt; 
one with 80% Pt; another with 50% of rhodium; others with 
Ni, Cu, and Cr. It can be said justly that Faraday was also 
a pioneer in this field of metallurgy. Ha (15) 


The Chemical Composition of Prehistoric Bronzes. (Zur 
chemischen Zusammensetzung der vorhistorischen Bronzen.) 
Joun Seperren. Chemiker-Zeitung, Vol. 55, Dec. 19, 1931, pages 
973-974. : 

Analysis was made of 29 objects of Egyptian origin. Up 
to about 4000 B.C. fairly pure Cu was used. Bronzes are 
found from about 1200 B.C. on. The objects contained from 
57 to 100% Cu, with Fe, Zn, As, Sn, Ag, Bi, Ni and sand as 
impurities. CEM (15) 


Salt Cellars—Old and New. Part 2—Salts from the 18th 
Century to the Present Time. A. F. Saunvers. Metal Industry, 
N. Y., Vol. 30, Feb. 1932, pages 57-58 

Descriptions and illustrations of salt cellars are given. 

PRK (15) 

History of the Wire Industry. K. B. Lewis. Wire & Wire 
Products, Vol. 6, Dec. 1931, pages 465-469, 484-485; Vol. 7, 
Jan, 1932, pages 9-11, 29. 

An historical sketch of wire drawing is given from the 
crude beginnings in 1000-1400 A.D., when the iron was melt- 
ed directly from the ore in small charcoal fires and recovered 
in crude lumps mixed with slag and dirt. The iron was ham- 
mered into bars and then drawn. Between 1500 and 1600, 
speed hammers became available. This was the beginning 
of the modern industry. Dies are about 100 yrs. old. Coating, 
enameling and drafting practices are described. There are 
some interesting old photographs. The historical develop- 
ment of rod production of hammering and slitting mill from 
about 1600 to the present day is described; future possibil- 
ities are discussed. Ha (15) 


Platinum as a Factor in the World’s History. (Platin als 
weltgeschichtlicher Faktor). W. OstwaLtp & E. Braver. Siebert 
Festschrift, 1931, pages 240-256. 

General discussion of oxidation of NHs to HNOg by a Pt 
catalyst, with photographs of commercial installations. 

HWG (15) 


Faraday and His Metallurgical Researches. Rozert A. HaAp- 
FIELD. Chapman & Hall, London, 1931. Cloth, 6% x 10 inches, 
329 pages. Price 21s. 

The first 136 pages are historical, dealing with Faraday 
and his contemporaries. The next 105 pages describe in 
great detail the examination of 79 specimens of steel and 
alloy steel made by Faraday in the Royal Institution in 
1819-1824. The steels were melted in crucibles in a bellows- 
blown, forced-draft coke furnace and allowed to freeze in 
the crucible. The alloying elements mostly used were of the 
platinum group, those metals being at that time more readily 
available than the modern alloying elements. The samples 
were small. All were found packed in a 9” x 5%” x 5%” 
box bearing labels in Faraday’s writing. Chemical analysis, 
microscopic examination and a few determinations of mag- 
netic properties, hardness, critical points, behavior under 
corrosion, etc. were made. Two tests were made on tiny 
tensile specimens, one of 0.94% C, 0.74% Pt, and one of 0.92% 
Cc, 1.20% Rh, forged from Faraday’s samples and normalized. 
(Faraday’'s steels contained only traces of manganese.) The 
results indicate a very slight strengthening effect of Pt and 
Rh over a plain carbon steel of low manganese. Dilatometer 
curves are shown for these two steels. Critical point curves 
are shown for steels of 1.06% C, 2.18% Ni, 0.75% Au and 0.94% 
C, 0.74% Pt. Some samples of steel containing Ag indicate 
that the solubility of Ag in high carbon steel is low. Fara- 
day had made this statement on the basis of visual exam- 
ination. The samples of steel with Au are structurally simi- 
lar to carbon steel and Au up to 0.90% appears to be soluble 
and not to affect the eutectoid ratio. 

Steels of 1.09% C, 0.53% Cr.; 1.59% C, 2.36% Cr; 0.94% C, 
0.75% Ni; 0.65% C, 2.19% Ni; 1.30% C, 1.50% Cu; 1.05% C, 
2.79% Cu, four with Ag, three with Rh, 17 with Pt and three 
with Pt and Ag, Au and Ag and Ni and Au were found 
among. A tiny knife of usable quality was made of the 
0.94% C, 0.74% Pt steel, and a small razor from one of 0.94% 
Cc, 0.69% Pt. A razor was also examined which was given 
by Faraday to a friend, which was found to contain 1.10% 
Pt. These razors would shave, but were not superior in per- 
formance. Evidence is submitted indicating that, on the 
basis of Faraday’s tests, a steel containing silver was used 
commercially for a few years by a firm in Sheffield, which 
thought the alloy steel to be better than the carbon steel it 
had been using. 

A few other samples of alloys made by Faraday, with as 
low as 0.07% C and up to nearly 50% Pt or Rh and one with 
about 23% Pd, were examined. The high Rh alloy appears 
to have some value as an acid-resistant alloy. The experi- 
mental difficulties Faraday had in making alloy steels 110 
years ago were very great, and the lack of methods of 
quantitatively evaluating the properties prevented Faraday 
from finding out the real effect of the alloying elements 
used. Although this work of Faraday is the first attempt 
to make alloy steels on record, it is doubtful if any other 
experimenter has made up as many Pt and Rh steels. 

The balance of the book is made up of comments on later 
developments on alloy steels, especially those studied by 
Hadfield or produced by his firm. Although Faraday’s name 
is primarily connected with electricity, he was a pioneer in 
metallurgy. Sir Robert Hadfield’s study of Faraday’s sam- 
ples and his account of Faraday himself are of historical 
interest, and it is evident that Sir Robert found his task a 
delightful one. H. W. Gillett (15)-B- 
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Silver in 1931. Mining Journal, Annual Review No., Feb. 13, 
1932, page 2. 

Ag price in 1931 was the lowest on record. World produc- 
tion is estimated at about 196 million ozs. (52 million legs 
than 1930). U. S. production (30,967,618 ozs.) was roughly % 
the average of the past 20 years. Canadian production was 
23% less (20,403,771 ozs.). AHE (16) 

British Columbia in 1931. Mining Journal, Annual Review 
No., Feb. 13, 1932, page 19. 

The estimated return from mines in British Columbia in 
1931 is $36,000,000 as compared with $55,500,000 in 1930. 

AHE (16) 

Gold, Silver, Copper, Lead and Zine in Colorado in 1929. 
Cuas. W. Henperson. Mineral Resources of the United States, 1929, 
United States Bureau of Mines, Part 1, Oct. 31, 1931, pages 921- 
968. 

The total gross value of Au, Ag, Cu, Pb and Zn recovered 
in Colorado in 1929 decreased 7% from 1928; Au decreased 
17%, Ag 1%, Pb 1%, Zn 11%, while Cu increased 27% in value. 
Production was Au $4,417,358; Ag 4,397,377 oz., $2,343,802: 
Cu 8,905,074 lb., $1,567,293; Pb 48,889,906 Ilb., $3,080,064; and 
Zn 58,861,000 lb., $3,884,876. AHE (16) 

The Basic Bessemer Process: Some Considerations of Its 
Possibilities in England. Vernon Harzorp. Engineering, Vol. 131, 
May 22, 1931, pages 683-684; discussion, May 22, 1931, pages 
679-680. 

Condensed from paper read before the Iron and Steel In- 
stitute, London, May 8, 1931. See Metals & Alloys, Vol. 2, Nov 
1931, page 275. LFM (16) 

Economies and Efficiencies in Mine and Pliant. A. H. Hus. 
BELL, Engineering & Mining Journal, Vol. 133, Jan. 1932, pages 5-9. 

A general review of directions in which savings and im- 
provements may be effected is accompanied by a chart show- 
ing the technical interrelation of the metal and non-metal 
industries through common production and extraction pro- 
cesses and several tables. WHB (16) 

The Lead Situation. H. G. Crane (St. Joseph Lead Co.). Min 
ing Congress Journal, Vol. 17, Nov. 1931, pages 592-593, 596. 

The United States has adhered to high production sched- 
ule with natural result of rapidly decreasing market price 
for lead. The daily world production of lead for each coun- 
try is shown for the same months in 1929 and 1931, with 
percent increase or decrease. Graph of total refined lead 
production from domestic mines and secondary lead pr 
duction is given in short tons for years 1885 to 1930. T) 
per capita consumption of lead has increased greatly sinc: 
1913, 8.75 lbs. per capita, compared with 12.05 lbs. per capita 
in 1929. With regard to tariff protection, over-production in 
the U. S. has prevented the domestic lead miner from getting 
the full benefit of the tariff, as domestic price has been 
forced to within a short distance of the London price le\ 
Virgin lead situation is complicated by growing importan 
of secondary or scrap lead. The smelting and refining 
secondary lead is now an integral operation of nearly 
primary lead producers. DTR (15) 

New Method Cuts Cost of Handling Sheet Steel. ( ; 
Crockett, Steel, Vol. 89, Oct. 5, 1931, pages 31-32. 

By the installation of a synchronized system using two 
types of mobile equipment the cost of handling sheets, 
cluding method of packing, storage space required, appeer- 
ance of plant, injury to workmen, etc., was reduced by 85 

a (1 

Power Rate Influences Electrical Equipment and Melti: 
Coat. O. H. Henscuert. Foundry, Vol. 59, June 1, 1931, pages © 
59. 

A proper study of the power rates available to the foun 
may lead to considerable saving in the energy bill. An ex- 
ample for 3 different rates for the same consumer illustra 
the manner in which the whole layout, substation and aux 
ary, as well as operation can be influenced by the rate 
which energy is purchased, Ha (1 

Establishing a Furnace-Hour Rate for a Brass Cast}: 
Shop. Watpo Hutcuinson. Canadian Foundryman, Vol. 22, Se; 
1931, pages 10-13. 

A complete discussion of the methods adopted in estab 
lishing a furnace-hour rate for a brass casting shop, in 
which special methods of casting are dealt with in some ‘dec- 
tail. OWE (16) 


The Situation of German Iron Foundries in 1931. Tx. GeiLen- 
KIRCHEN. Foundry Trade Journal, Vol. 46, Jan. 21, 1932, pages 53- 
54. 

A discussion of the economic situation in Germany during 
1931 in so far as it affected the iron foundries of that coun- 
we OWE (16) 

Economics of the Minnesota Iron Mining Industry. FE. \W. 
Davis. Civil Engineering, Vol. 1, Dec. 1931, pages 1349-1351. 

Data secured from the Tax Commission show that there is 
in Minnesota sufficient iron ore to last about 35 years. This 
value is placed on material classed as high-grade ore. In 
addition to this high-grade ore the state contains immense 
quantities of low-grade ore not now being used, which pays 
little or no tax because it has no commercial value. It is 
estimated that this low-grade if utilized would last for sev- 
eral hundred years. The total tax on ore is about $0.50/ton 
of ore shipped. Of this, the ad valorem tax amounts to $0.39/ 
ton, and the occupation and royalty taxes together amount 
to $0.11/ton. The occupation and royalty taxes are paid on 
tons of ore shipped, and if no ore is shipped no taxes are 
paid. The ad valorem tax is a property tax and decreases 4s 
the value decreases. The mining companies, therefore, mine 
and ship the ore as rapidly as possible and surrender the 
lease as soon as the available high-grade ore is gone. The 
present system of taxation does not, therefore, stimulate the 
utilization of the low-grade ore. The result is that when the 
high-grade is exhausted the mining companies turn to for- 
eign countries for their high-grade ore. It has not yet been 
demonstrated that the low-grade material can be economi- 
cally converted into merchantable ore. Minnesota should 
therefore assume a liberal attitude toward the low-grade 
ore industry and do everything in its power in the very near 
future to assist the mining companies in demonstrating the 
commercial value of these low-grade materials. WAT (16) 
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FOUNDRY PRACTICE & APPLIANCES (22) 


The Casting of Threads. W. ScuArer. Foundry Trade Journal, 
Vol. 46, Mar. 17, 1932, page 172. 

An article translated from Die Giesserei and accompanied by 
3 diagrams. See Metals & Alloys, Vol. 3, Feb. 1932, page MA 50. 

OWE (22) 

Effect of Heat on the Permeability of Sea Coal Facing 
Sands and Core Sand Mixtures. Watter M. Saunpers & WALTER 
M. SAUNDERS, JR. Transactions & Bulletin American Foundrymen’s Asso- 
ciation, Vol. 2, Oct. 1931, pages 440-448. 

On heating test cores of molding sand and sea coal mix- 
tures, and also core sand with binders, the permeability de- 
creases considerably. See Metals & Alloys, Vol. 2, Aug. 1931, 
page 150. CHL (22 

Nickel Affects Strength of Bronze Foundry Mixtures. N. B. 
PitLiInG & T. E. Kinucren. Foundry, Vol. 59, Nov. 1, 1931, pages 54-55. 

Abstract of a paper read before the American Foundry- 
men’s Association in Chicago. See Metals & Alloys, Vol. 3, Jan. 
1932, page MA 265. VSP (22) 

Deep Etching of Brass Applied to Gating Problems. R. W. 
Parsons. Transactions & Bulletin American Foundrymen’s Association. 
Vol. 3, Feb. 1932, pages 843-856 

Deep etching was applied to determine the best method for 
gating castings. There is a relationship between length of 
bar and diameter to obtain sound castings. Pouring tem- 

rature was shown to have a definite relation to the physi- 

il properties of the castings. See Metals & Alloys, Vol. 2, 
Aug. 1931, page 150. CHL (22) 

The Relationship between the Engineering and the Foun- 
dry Trades. L. G. PomMrroy. Engineering, Vol. 132, July 3, 1931, 

f 10, 

Abstract of a paper read before the Institute of British 
Foundrymen, June 1931. See Metals & Alloys, Vol. 2, Nov. 1931, 
page 280. LFM (22) 

Bath Tub Molding with Only One Jolter. (Badewannen 
formerei mit nur einem Riittler.) U. Louse. Zeitschrift Verein 

itscher Ingenieure, Vol. 76, Jan. 16, 1932, pages 55-56. 

The general considerations for quantity production in 

ndries are discussed and a method of molding bath tubs 
described where only one jolter is required; the described 
nt has automatic equipment for the preparation of the 

lding sand. Ha (22 

Htecent Developments in Cast Iron and Foundry Practice 

Great Britain. J. G. Pearce. Engineering, Vol. 132, July 3, 1931, 

9.10. 

bstract of a paper read before the Institute of British 
indrymen, June 1931. See Metals & Alloys, Vol. 3, Apr. 1932, 
MA 107. LFM (22 
some Jobbing Foundry Molding Jobs. J. H. List. Foundry 

Journal, Vol. 46, Feb. 4, 1932, page 87. 
description of 3 jobs—(1) an ejector water heater cast 
zine-free alloy, (2) a small cast-iron vase pedestal, and 
1 small grease trap. The article is accompanied by 2 
ographs showing the mold and cores used in the produc- 
of the water heater, and 2 diagrams showing the ar- 
ement of the mold for the vase pedestal and grease trap. 
OWE (22 
he Influence of the Condition of the Wall of the Mold on 


t! Formation and Amount of the Graphite Content in Gray 
Iron. (Ueber den Einfluss der Formwandbeschaffenheit auf 
d Ausbildungsform und Menge des Graphitgehalts im 


( uguss.) H. Nipper & E. Piwowarsxy. Die Giesserei, Vol. 19, 
1932, pages 1-3. 
tallographically as well as chemically no difference 
found for wall thicknesses of the casting up to 185 mm. 
7 walls of the molds were coated with graphite, coke dust, 
: fire clay and coarse sand. Ha (22 
ew Cupola Melting Methods. (Neuve Kupolofen-Schmelz- 
verfahren.) R. Storz. Zeitschrift fiir die gesamte Giessereipraxis, 
3, Jan. 24, 1932, pages 42-44; Feb. 7, 1932, pages 58-59 
e article deals in particular with the production of mal- 
» castings and shows that many improvements can be 
at ned by a careful supervision of the whole melting pro- 
These improvements are shown in decrease fluctua- 
is in composition of the malleable castings, and in more 


u orm mechanical properties. In comparing the C and Mn 
ontents of malleable castings for the years 1926 and 1931 
it is shown that, according to the use of the casting, the C 
content decreased from 3.6-3.2% to 3.2-2.6% whereas the Mn 


content increased from about 0.1% to 0.3%-0.5%. The steel 
scrap content in the charge of the cupola has also been in- 
creased. Whereas 10-15% steel scrap was common for mal- 
leable casting charges 10 years ago, this amount has been 
increased now to 20-25%, in some cases even up to 30%. 
There are no objections to such high contents of scrap in 
the charge. The loss of metal through oxidation is not 
higher with increasing amount of scrap. GN (22 

Molding and Casting a 32-ton Foundation Block. G.: E 
Morcan. Foundry Trade Journal, Vol. 46, Jan. 21, 1932, pages 55-56; 
Feb. 4, 1932, pages 83-85. 

\n article accompanied by 21 diagrams, in which a de- 
scription is given of the methods used in the foundry of 
the East Indian State Railways for molding a 32-ton foun- 
dation block for a steam hammer. Attention is given to the 
raw materials used as well as to the general method of pre- 
paring the pit, constructing the mold and pouring the cast- 
ing OWE (22) 

Sand Testing in the Foundry. Wm. Y. BucHanan. Foundry 
!rade Journal, Vol. 46, Feb. 11, 1932, pages 97-100; Feb. 18, 1932, 
pages 113-116, 124. 

Paper read before the Scottish Branch of the Institute 
of British Foundrymen, dealing with the standard British 
Cast Iron Research Association compression strength and 
permeability apparatus and, in particular, with experiments 
on the effect of milling on the compression strength and 
permeability of sand. Some attention is directed to the 
effect of loading rate upon results of compression tests, and 
a4 comparison is made between results obtained with hand- 
rammed and compression-made cores. The effects of mois- 
ture content on the properties of sand are dealt with in some 
detail, as is also the influence of varying the proportions of 
new sand to facing sand. The article is accompanied by 4 
tables and 29 diagrams. OWE (22 











A METAL-MELTING 
MACHINE 





1 to 2 ton Detroit Electric Furnace 


NO MIRACLE 
NO ALCHEMY 


is performed in the 


DETROIT 


ROCKING ELECTRIC 


FURNACE 


... BUT IT DOES 


Melt steel or iron or alloys without 
change of analysis. No “carbon drop” 
nor “carbon pick-up.”—No loss of 
alloying ingredients.—And the re- 
sult is thoroughly uniform, homoge- 
neous metal economically produced 
as required. 


Ask the Man Who Uses One 


DETROIT ELECTRIC 
FURNACE CO. 


827 WEST ELIZABETH ST. DETROIT 








METALS & ALLOYS 
August, 1932—Page MA 255 















FURNACES & FUELS (23) 


Electric Furnaces. Electrician, Vol. 108, Jan. 22, 1932, page 106; 
Foundry Trade Journal, Vol. 46, Feb. 4, 1932, page 81. 

A brief description is given of electric furnaces erected 
at the works of the Northern Aluminium Co., Ltd., Banbury. 
They contain 2 of the largest resistance units for heat treat- 
ment in England. OWE + WHB (23) 

High-Frequency Induction Furnaces. World Power, Vol. 27, 
Feb. 1932, page 118; Foundry Trade Journal, Vol. 46, Feb. 11, 1932, 
page 104. 

The Witton 6-cwt. high-frequency induction furnace 
(Stobie patent) is partially cored. The path of the magnetic 
field is mainly through thin laminations of high-Si low-C 
steel, which is brought to a central position inside the in- 
duction coil. Instead of a magnetic field weakened by air 
resistance (as in earlier furnaces) and uncontrolled as re- 
gards its distribution within the crucible, the electromag- 
netic system is so strong and centrally situated in the 
crucible that it has been possible to make the remainder 
of the electrical equipment entirely subservient to con- 
siderations of safety and efficiency (both electrically and 
metallurgically). OWE + WAT (23) 

Some Electric Furnace Developments in 1931. C. L. Ipsen. 


Wire & Wire Products. Vol. 7, Mar. 1932, pages 78-79. 

A condensed description is given of improvements in elec- 
tric furnaces for annealing coil strip, sheet annealing and 
for Cu brazing as developed by the General Electric Co. 


Ha (23) 
Modern Developments in Pulwerized Coal Firing. R. Jackson 
(Alfred Herbert, Ltd.). Transactions Tokyo Sectional Meeting, World 
Power Conference,: 1929, Vol. 3, 1931, pages 747-770. 
A general description, including metallurgical furnaces. 
AHE (23) 


Pulverized Fuel: Its Application to the Metallurgical In- 


dustries. RK. Jacxson. Metal Industry, London, Vol. 39, Dec. 25, 1931, 
pages 605-608. 

From a paper read before The Co-Ordinated Societies, 
Birmingham, Dec. 10, 1931. The advantages and costs of 


pulverized fuel for Cu and Sn smelting are given. PRK (23) 


A Study of the Carbonization Temperature of Coal and the 
Time Required. Ta1zo Kuropa & Koyrro Takel. Fuel in Science & 
Practice, Vol. 11, Feb. 1932, pages 56-60; Proceedings World Engineer- 
ing Congress, Tokyo, 1929, Vol. 32, 1931, pages 207-221. 

Higher carbonization temperature does not always pro- 
duce the harder coke. The relation between the temperature 
of carbonization and the time required must be ascertained 
and correlated with the quality of the resulting coke. 

DTR (23) 


Dimensions, Load, Regulation and Consumption of Elec- 
trodes in Electric Arc Furnaces for Melting of Gray Iron 
and Steel (Ausmasse, Belastung, Regelung und Verbrauch 
der Elektroden der Lichtbogentfen zum Schmelzen von 
Grauguss und Stahl). E. Koruny. Giesserei mit Giesserei-Zeitung, 
Vol. 18, Nov. 13, 1931, pages 873-879. 

A complete tabulation of the distribution of furnaces with 
electric arc in different countries is given and all the above- 
mentioned details are compiled. Ha (23) 


The Behavior of Solid Fuels During Oxidation. Burrows 
Moore. Fuel, Vol. 10, July 1931, pages 293-296, Aug. 1931, 
pages 344-349; Sept. 1931, pages 394-400. 


Part V. Increasing the O temperature (1) causes in- 
creased rate of combustion and heat evolution during the 
pre-ignition period, which rate in the case of cokes de- 
creased soon after ignition and remained practically uni- 
form for a considerable period during which the rate of 
heat produced by the oxidizing fuel was nearly equal to 
the rate of heat loss from the fuel; (2) does not increase 
the mean or maximum temperature attained by the com- 
bustion; (3) tends to ensure more complete combustion in 
the case of fuel charges which are not widely dispersed as 
fine particles in the O or air used for combustion; (4) does 
not affect greatly the rate of heat loss from the fuel 
during the combustion and, therefore, the considerable dif- 
ference between O temperatures which may exist when the 
ignition and combustion characteristics of fuels with con- 
siderably different glow-point temperatures are compared 
do not introduce serious errors in estimates of ignition fac- 
tors and combustible capacities by the method employed; 
(5) does not greatly increase the combustible capacity of 
the fuel. There is no advantage, in processes using powdered 
fuel for firing purposes, in increasing the O or air tem- 
perature above the ignition temperature. Part VI. Exposure 
of bituminous coal for several hours at normal atmospheric 
temperature and at a pressure of 650 mm. of Hg to air con- 
taining a high proportion of (a) O and (b) N causes no 
marked change in the ignition and combustion characteris- 
tics of the coal. Similar exposure to air containing a high 
proportion of COe leads to increased reactivity of the coal 
to O; the apparent increase of reactivity probably is related 
to the displacement by the COe of occluded gases from the 
fuel. The absorption by coal, at normal temperature and 
pressures less than 650 mm. of Hg, of O and N appears to be 
chiefly of a physical nature. Normal “constitutional” mois- 
ture is not objectionable in connection with the ignition and 
combustion properties of coal but moisture considerably 
in excess of the normal content raises the relative ignition 
temperature, reduces the combustible capacity and decreases 
temporarily the tendency for spontaneous ignition to occur. 
Part VII. The spontaneous ignition tendencies of coals have 
been investigated by the relation between (1) the O tem- 
perature, and (2) the time of the occurrence of (a) glowing 
of the coal and (b) ignition of the volatile matter and by 
the comparison of the ignition factors of the coals. Results 
indicated that the tendencies for ignition of the volatile 
matter to occur were greatest with coals from seams asso- 
ciated with fires in the mine, and the highest ignition fac- 
tors were obtained from these coals. The results provide 
evidence that the method could be employed to assist in 
identifying seams or parts of seams particularly liable to 
spontaneous ignition, and to differentiate coals according to 
their tendencies to spontaneous ignition. WAT (23) 
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REFRACTORIES & FURNACE MATERIALS (24) 


Linear Expansion of Common and Black Silica Bricks on 
Hexting. P. P. Bupnixorr & V. Muetter. Domez (Achievements 
of Metallurgy in USSR and Abroad), No. 10, 1931, pages 
24-28; Berichte der deutschen keramischen Gesellschaft, Vol. 13, Jan. 
1932. pages 28-31. 

Black grade of silica brick was made by adding to the 
mix some blast furnace dust until the finished brick con- 


‘tained about 5% of Fee2Os. The expansion of common (94.72 


SiOe, 1.91 FegO3, 2.29 CaO) and black (91.08 SiOe, 5.26 FeoOs, 
2.37 CaO) silica brick was almost the same to 900° C. Closer 
study of the expansion curves shows that trydimite content 
is higher in common bricks than in black and that the latter 
retains a larger amount of the original quartz. Quartz trans- 
formation is somewhat slower in black brick which is about 
30% stronger. GN (24) 

Zirconium Oxide, Its Production and Utilization. (Ueber 
das Zirkonoxyd, seine Herstellung und Verwendung.) H. 
Trapp. Die Metallbérse, Vol. 21, Aug. 12, 1931, pages 1516-1517: 
Aug. 19, 1931, page 1565. 

Reviews the properties of zirconium oxide, its commercia] 
application and natural occurrence. The largest part of the 
paper pertains to a detailed outline of the various chemica] 
methods of preparing ZrOs. EF (24) 

Investigations into the Seorification of Refractory Ma- 
terials. V. The Relation of Flux Content and Porosity to the 
Seorification of Fire Brick. (Untersuchungen tiber die Ver- 
schiackung feuerfester Stoffe. V. Der Einfluss von Fluss- 
mitteIn und Porositit auf die Verschlackung feuerfester 
Stoffe.) H. Satmanc & O. Heperstreit (Technische Hochschule 
Aachen). Feuerfest-Ofenbau, Vol, 8, Jan. 1931, pages 1-8. 

Scorification tests on mixtures of 1 AleOg and 2 SiOse in a 
highly pure state and with low additions of fluxes, mainly 
Fe203, CaO, TiO2e, NazO, molded into cupels are reported. Due 
to the great porosity of the cupels, no differences were 
noticed regarding the depth of penetration of 8 different 
synthetic slags regardless of the flux. Another set of experi- 
ments refers to crucibles of burnt and unburnt kaolin (Zett- 
litz) containing various amounts of fluxes. TiOe, FeeOs and 
CaO led to the most pronounced scorification if they are 
present exclusively in either the slag or crucible material 
If the fluxes are present in both slag and crucible, the 
Samples are less corroded. The low corroding rate of Nae»O0 
is stressed. In a further set of experiments, blast furnac: 
slag rich in CaO and open hearth slag rich in FeO were 
employed. The scorification did not prove to be proportional] 
to the porosity of the 36 refractories tested. Only in case of 
the very same testing material, the slag attack increases 
with rising degrees of porosity. The micro-structure of - 
fractories is of importance as to whether or not the in- 
dividual pores are separated from each other or connect:d 
by minute capillaries. Hence refractories of the same che: 
cal composition and porosity may exhibit different rates 
scorification. EF (24) 


Investigations into the Scorification of Refractory Via- 
terials. VI. Investigation of the Corroding Power and Co n- 
stitution of Slags of Non-Ferrous Plants. (Untersuchungen 
liber die Verschlackung feuerfester Stoffe. VI. Untersuch- 
ungen tiber die Korrosionskraft und die Konstitution cer 
Metalihiittenschlacken.) H. Satmanc & J. KALTENBACK (T<* 
nische Hochschule Aachen). Feuerfest-Ofenbau, Vol. 8, 
1931, pages 161-169. 

12 references. The corrosive ability of the following oxi 
FeO, Cue0, SnO, NiO, Fee20s, Ni2zO3s, PbO, ZnO, CaO, FP», 
AleOz, SnOe, SbeOs, SiOc, CreOsg and of BaSO,4, FeS and syn- 
thetic binary, ternary and quarternary silicate slags w:re 
quantitatively determined with respect to their scorificat on 
of refractory crucibles of the following analysis: 59 / 
SiOe, 37.55% AleOg and 2.4% FeeOs. The experiments \ e 
carried out at 1320, 1410 and 1500° C. The original p r 
must be consulted for the wealth of data which are cle y 
presented in 19 illustrations. EF (24) 


Furnace Wallis. Part Il. Grorce P. Reintyes. Blast Furna & 
Steel Plant, Vol. 19, Nov. 1931, page 1494. 

By placing 2 interlocking tile at the angles of the furnsce 
walls, it has been found unnecessary to maintain a mason at 
each corner of the walls, working on the “lead.” Production 
per mason is increased and the strength of the furnace 
structure is improved. Cost of labor on the average furnace 
lining has been reduced about 25%. MS (24) 


Advances in the Fields of Refractory Materials. (Neucre 
Fortschritte auf dem Gebiet hochfeuerfester Stoffe.) H. 
Trapp. Die Metalibérse, Vol. 21, Nov. 11, 1931, pages 1977-1978; 
Nov. 18, 1931, pages 2009-2010; Nov. 25, 1931, pages 2041- 
2042: Dec. 2, 1931, pages 2073-2074. 

Differs between physical melting point of refractory ma- 
terials and service temperature at which they can still ad- 
vantageously be used. The avoidance of low melting com- 
pounds, eutectics, etc., due to the attack of metals, oxides. 
slags, ashes, etc., is discussed. The physical properties at 
elevated temperatures which are of decisive influence on the 
value of refractory materials and the determination of those 
physicals are taken up. The different materials on the market 
are critically discussed separately mainly referring to re- 
fractories on Al2Os, SiOe, MgO and ZrOe base. EF (24) 


Melting Diagrams of Highly Refractory Oxides Ill. 
(Schmelzdiagramme hochstfeuerfester Oxyde, III.) H. Vor 
Wartenserc & W. Gurr. Zeitschrift fiir anorganische und allgemeine 
Chemie, Vol. 196, No. 4, 1931, pages 374-383. 

The following melting temperatures have been determined: 
FeeO; (with impurities of FegO4) 1570° C., Mna0,4 1705°, ZnO 
1810°, is very volatile, CeOe above 2600° C., NiO at 20909, CoO 
at 1935°, TiOg at 1850°, SnOse begins to evaporate rapidly at 
1700°, SiO2g can be evaporated easily above 1800° from ZrSiO2. 
All diagrams are reproduced. Ha (24) 

Special Refractories. Mctallurgist, Sept. 1931, pages 136-138. 

Extended abstract of a paper by D. Turner in the Jrans- 
actions of the Faraday Society, Mar. 1931. See Metals & Alloys, 
Vol. 2, Aug. 1931, page 152. VVK (24) 














EFFECTS OF ELEMENTS ON METALS & ALLOYS (27) 


The Influence of Some Contaminations on Refined Lead. 
(Einfluss einiger Verunreinigungen auf Raffinadeblei.) Tuews. 
Die Metallbérse, Vol. 21, Aug. 8, 1931, pages 1492-1493. 

Critically discusses an analysis of Pb for pipe material, 
suggested by the British Non-Ferrous Metals Research As- 
sociation, running as follows: 98.25% Pb, 1.5% Zn, 0.25% Cd. 
The harmful effect of Sb, Bi, Cu, As, Ag, Zn, Cd, Sn, Na and 
Al is considered and the author urges the use of the purest 
refined Pb for material exposed to corrosion attacks. EF (27) 


The Effect of Various Elements on the Quasi-Isotropic 
State and the Sensitiveness to Section Thickness of Cast 
Iron. Foundry Trade Journal, Vol. 46, Mar. 3, 1932, pages 147, 
Lda 

An extended abstract of an article by Piwowarsky & 
Séhnchen, which appeared in Die Giesserei (Vol. 18, 1931, 
pages 538, 537). The article is accompanied by 5 diagrams. 
See Metals & Alloys, Vol. 3, Jan. 1932, page MA 25. OWE (27) 

Quality of Rails at Kertch Works. M. N. Karnarv. Domez, 
(Achievements of Metallurgy in USSR and Abroad), No. 10, 
1931, pages 29-37. (In Russian). 

Testing covered 378 heats of basic Bessemer rail steel for 
physical properties and the influence of As content. Analysis 
varied between 0.30 and 0.60 C while Mn was between 0.60 
and 1.70. Impact tests were made on the rails and they were 
lassified on the basis of rolling defects. 28.8 primes, 42.8 
seconds and 28.4 scrap were obtained on the whole lot. 
Physical testing of 23 rails containing 0.14-0.175 As did not 
iemonstrate the deteriorating effect of its content. (27) 


Carbon and Iron. (Kohlenstoff und Eisen.) F. Rosenpdan_. 

» Metallbérse, Vol. 21, May 23, 1931, pages 963-964; May 30, 
1931, pages 1011-1012; June 6, 1931, pages 1059-1060. 

The historical development of the Fe-C constitutional dia- 
eram, the different cdnstituents therein and the phenomena 

curring in plain carbon steels are reviewed. EF (27) 


Manganese and Sulphur in Forging Steels. ArcuisaLp ALLI- 
Metallurgia, Vol. 5, Mar. 1932, pages 171-172. 

Discusses distribution and effects of S in rimmed and 

lled steels. Concludes that S is not to be too easily blamed 
forging failures, JLG (27) 


Nickel Alloy Cast Iron for the Automobile Industry. 
(N\iekellegiertes Gusseisen im Kraftwagenbau.) H. Kacpers. 
tschrift fiir die gesamte Giessereipraxis, Vol. 53, Feb. 7, 1932, 
e 60. 
ji in cast iron improves its structure, the hardness, tensile 
ength, machinability, and the resistivity against heat and 
rosion; Ni castings are denser. Due to the better me- 
nical properties the weights of Ni castings can be lower 
n those of castings without Ni. GN (27) 


ireconium Alloys For Steel Production. (Zirkonlegierungen 

! der Stahltherstellung.) Bergwerk und Hiitte, Vol. 29, Feb. 5, 
pages 16-17. 

sneral discussion as to how Zr affects the physical prop- 

es of steel. GN (27) 


he Effect of Molybdenum on Medium-Carbon Steels Con- 

i ining 1 per cent. to 2.5 per cent. of Manganese. G. Burns. 
neering, Vol, 1382, Oct. 2, 1931, pages 443, 447-448. 

cludes discussion. Condensed from paper read before the 

& Steel Institute, Swansea, Sept. 29, 1931. See Metals & 

ys, Vol. 2, Dec. 1931, page 323. LFM(27) 


nfluence of Copper on the Acid Solubility of Low Carbon 
Irn cot Steel. (Untersuchungen tiber den Einfluss des Kupfers 
it die Sturelislichkeit von kohlenstofflarmen Flusssatahl.) 
P cer BaRDENHEVER & Gustav THANHEISER. Mitteilungen Kaiser-Wil- 


Institut fiir Etsenforschung, Vol. 14, Report No. 196, 1932, 
s 1-9. 


stinction is made between rate of solution in acids and 
ther resistance of material. After a thorough review of 
literature, tests were made of the effect of Cu additions 
solubility of low C steels, with varying P and S content, 
N/5 solutions of HeSO4, HCl, HNOs, and 2% citric acid. 
me of solution attack 24 to 288 hrs. Cu additions were 
n 0.07 to 0.33% with Thomas steels. Cu additions for 
Is, with increasing amounts of P and 8S, were 0.01 to 
». Cu additions to high P or 8S steels very strongly de- 
ses rate of solution in H2SO4, HCl or citric acid, Cu 
scarcely affects solution rate of low P and low § steels, and 
with pure steel samples, Cu may even cause a higher rate 
of attack by acids. Solubility in HNOg is independent of Cu. 
Presence of CuSO, in solvent acid generally accelerates rate 
of solution, and the more insoluble steels are affected the 
most by the presence of CuSO, in the acid. Includes 22 
references, 15 illustrations and 7 tables. DTR (27) 


Constitution, Spontaneous Graphitization and Thermal 
Hysteresis of Titanium Cast Iron of Low Total Carbon Con- 
tent. (Constitution, graphitisation spontanée et hystérésis 
thermique des fontes au titane a bas carbone total). JrAN 
CHALLONSONNET, Comptes Rendus, Vol. 194, Jan. 18, 1932, pages 
-583-285; Journal du Four Electrique, Vol. 41, Apr. 1932, page 142. 

The author has prepared a series of Ti alloys of low C 
content, using Fe containing 2.3% total C, 0.9% Si, 0.3% Mn, 
0.06% S, and 0.01% P as a base, and ferro-titanium contain- 
ing 27% Ti as an addition agent. The materials used gave 
ingots 20 mm..in diameter and 200 mm. long, and rods 6 mm. 
in diameter and 100 mm. long. The latter were used for 
dilatation experiments. The article is accompanied by a table 
in which are quoted Brinell hardness numbers, the Curie 
points of the cementite, the temperatures of transformation, 
and the temperatures of spontaneous graphitization of a 
series of 9 irons containing from 0 to 1.93% Ti. The hardness 
of the alloys decreased as the Ti content increased up to 
1.30% and then increased again. The author remarks that Ti 
behaves in its effect upon cast Fe very similarly to Si, 
modifying the various Gharacterintican of the basic material 
in much the same way. The article is illustrated by one 
diagram. JDG + OWE (27) 


Q2rewg—c 


The Influence of Silicon on Nickel Steel. R. Harrison. Engi- 
neerma, Vol. 132, Oct. 2, 1931, pages 443-444, 450-452. 

Includes discussion. Condensed from paper read before the 
Iron & Steel Institute, Swansea, Sept. 29, 1931. wee 


Alloys, Vol. 1, Dec. 1931, page 323. 





nit 





Notes on Bismuth Bearing Copper. (Bemerkungen itber 
wismuthaltiges Kupfer.) C. Fricx (Bergakademie Clausthal). 
Die Metalibérse, Vol. 21, July 29, 1931, pages 1395-1396. 

The properties of Bi with special reference to its be- 
havior in metallurgical refining processes are discussed. 
Tensile tests, conductivity measurements and rolling experi- 
ments were carried out with Cu containing additions of Bi 
up to 2%. Bi materially impairs the physicals: tensile 
strength drops 60% due to the addition of 2% Bi and the 
electrical conductivity decreases about 30% owing to con- 
tents of only 0.1% Bi. The maximum amount of Bi allowed 
to be present during hot rolling is 0.01% and 0.05% for cold 
rolling. Micro-structural examination disclosed that less than 
0.05% Bi is in solid solution. At low concentrations Bi is 
encountered only at the grain boundaries. On solidification 
pure Cu crystals are segregating first and at essentially 
lower temperatures Bi solidifies. On heating internal stresses 
occur which might even result in disintegration of the con- 
taminated Cu. EF (27) 


Effect of Vanadium in High-Speed Steel. A. B. Kinzer & C. O. 
Burcess. American Institute Mining & Metallurgical Engineers, Techni- 
cal Publication No. 468, Feb. 1932, 9 pages; Iron Age, Vol. 129, 
Feb. 25, 1932, pages 488-490. 

The effect of increasing quantities of V on the hardness 
and cutting properties of steel containing 18% W and 4% 
Cr was studied. With 0.65 to 0.75% C the hardness of the 
heat treated steel decreased when the V content exceeded 
2.5%. If the C was increased, however, the hardness failed 
to decrease, and lathe cutting tests proved that these high-C, 
high-V steels had a longer cutting life than the standard 
18 W, 4 Cr, 1 V steel. The C should be increased about 6.2% 
for each 1% increase in V. A 1.5 C, 18 W, 4 Cr, 5 V steel 
forged well and had excellent cutting properties. Increased 
V with increased C in Co high-speed steels also improved the 
cutting properties. VSP + JLG (27) 


Hardenable Nickel. (Hirtbares Nickel). W. Kroii. Metall 
wirtschaft, Vol. 11, Jan. 15, 1932, pages 31-32. 

Contains 2 references. Ni-C-Mg alloys were prepared con- 
taining from 0.07 to 0.90% C and 0 to 11% Mg. When 
quenched at 1100° C. and drawn for 24 hours at 500° C. a 
maximum Brinell hardness of 450 is obtained in the 0.6% C, 
0.8% Me alloy. The best alloys for working contain 0.5-0.6% 
Mg and 0.1-0.2% C and have a Brinell hardness of 270-370. 
These alloys have a tensile strength of 122-129 kg./mm.? 
and 3.3% elongation. Monel metal can also be hardened by 
C and Mg additions, although to a lesser extent. Ca and Li 
have a similar effect to Mg, but on a smaller scale. A large 
number of other elements were alloyed with Ni, but no 
others were found to have the same effect as C and Mg. 
The structure of quenched Ni-C-Mg alloys is similar to low 
C steel. If quenched above 1200° C. the grains become very 
large. The alloys can be rolled at 1050° C. down to 800° C 
In melting deoxidation with Mn is necessary and the ingots 
should be forged to break up the grain before rolling. The 
corrosion resisting properties are as good and in some cases 
better than V2A and 13% Cr steel. CEM (27) 
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EFFECT OF TEMPERATURE ON METALS & ALLOYS (29) 


The abstracts in this section are prepared in codperation with the 
Joint High Temperature Committee of the A.S.M.E. and the 
A.S.T.M. 


The Scaling and Corrosion of Steel for Steam Boilers and 
Superheaters. Quarterly of the British Electrical and Allied Industries 
Research Association, June 11, 1931, J/E/T 20, pages 10-14. 

An investigation by Munzinger (A. E. G. Mitteilungen, Jan. 
1930 Das Kraftwerk, page 26) on the cause of the failure of 
superheater tubes in a certain plant leads to certain funda- 
mental considerations of the design and construction of 
superheaters. As a result of the investigation it is concluded 
that the heating surface of the superheater in question was 
too large and in consequence excessive steam and tube tem- 
peratures were attained. Deposits of salts in the tubes by 
checking the flow of steam probably magnified these tem- 
peratures. A strong reaction between the steam and steel 
tube was created. Although the outside of the tubes was 
overheated, there was much more corrosion on the inner 
walls. It is probable that the inner corrosion was accelerated 
by impurities carried over with the steam, and by free O 
in the feed water. It is possible also that the steam velocity 
was too low and thus all the tubes were not uniformly 
affected, some being insufficiently cooled by the flow of 
steam. The highest permissible temperature at the super- 
heater exit for the normal operation of superheaters con- 
structed of mild steel is given as 450° C. The determination 
of the rate of corrosion of the steel by means of the increase 
of the electrical resistance of a fine wire is an interesting 
confirmation of a similar method which has already been 
adopted at the National Physical Laboratory. The value of 
this research is increased when supplemented by the work of 
Fellows (Power, 1929, page 258). The conclusions drawn by 
Fellows are: (1) The rate of decomposition of metal in- 
creases as the temperature over which the steam passes is 
raised. (2) The rate of decomposition of the metal decreases 
as the thickness of the oxide formed on the surface in- 
creases. There is no evidence that this oxide attains suffi- 
cient thickness or imperviousness to protect completely the 
metal from further oxidation. WAT (29) 


Properties of the Rare Metals for High-Temperature Serv- 
lee, W. H. Swancer (Bureau of Standards) Symposium on Effect 
of Temperature on Metals, A.S.T.M.—A.S.M.E, Joint Research Commit- 
tee, 1931, pages 610-630. 

For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 193. In the discussion the statement is made that Ag 
is widely used for electrical contacts to the extent of a half 
million ounces annually, and is by no means confined to low- 
current, low-pressure service. Pure Ag is generally used but 
in certain cases small amounts of the Pt group metals are 
added. Ag alloys containing from 10-15% Cu are sometimes 
used for contacts. Alloys of Cu are, however, subject to 
oxidation. Pt, and particularly the Pt-Ir alloys containing 
15-25% Ir are standard materials for high-duty contacts 
Alloys of Ag and Pd, containing about 60% Pd are also 
coming into contact service. W is widely used in battery 
ignition systems in automobiles. The Pt versus 10% Rh-Pt 
thermocouple is the standard material for temperature meas- 
uring operations in the range 1100° to 1500° C. Thermo- 
couples composed of Ir-Rh and Ir-Ru elements have been 
constructed and have been operated to temperatures up to 
about 2000° C. Recently an alloy containing 95% Pt with 5% 
Ni has been found particularly suitable for vacuum tube 
amplifier filaments. The life of such filaments is reported to 
be more than 25,000 hours. Pt and particularly the 10% Rh- 
Pt alloy is widely used for the catalytic oxidation of am- 
monia-air mixtures to produce nitric acid. Handy & Harman 
present short-time test data in graphical form for sterling 
Age, coin Ag and fine Ag to 1200° F. Experiments on the 
volatilization of the platinum metals in different atmos- 
pheres and under varied conditions are in progress in the 
laboratories of Baker & Company, Inc. At present the re- 
sults indicate that all the Pt metals volatilize in air or Oe 
as oxide, with the exception of Pd, which loses weight by 
direct volatilization; that Pt and Rh lose weight very slight- 
ly in vacuo or in Ne or He: but that the loss of Pd in vacuo 
is quite considerable. In contradiction to published data it 
seems that Rh loses more weight than Pd at 1300° C. 

WAT (29) 


The Thermal Conductivity of Cast Iron between 0 and 
100° C. H. Tuyssen, Jean R. Marecuat & Paut LenaeErts. Engineer- 
ing, Vol. 132, July 3, 1931, page 10. 

Abstract of a paper read before the Institute of British 
Foundrymen, June 1931. See Metals & Alloys, Vol. 2, Nov. 1931, 
page 283. LFM (29) 


Creep of Metals. Metallurgia, Vol. 5, Mar. 1932, pages 155-156. 

Describes the short-time method devised by Barr and 
Bardgett for determining creep limit. The samples are at- 
tached to a weigh bar, and as the material under test 
elongates the load decreases. For a given temperature there 
is a straight-line relationship between elongation during 
a given time and load. By obtaining creep values for 48-hr. 
tests with several loads, plotting these values and extra- 
polating to zero elongation, creep limits can be obtained. 
The test therefore requires only 2 or 3 48-hr. tests. JLG (29) 


Some Considerations and Tests for Cast Materials for 
High-Temperature, High-Pressure Service. L. W. Sprinc. Engi- 
neering, Vol. 132, July 3, 1931, page 10. 

Abstract of a paper read before the Institute of British 
Foundrymen, June 1931. See Metals & Alloys, Vol. 3, Jan. 1932, 
page MA 26. LFM (29) 


Some Therma! Properties of Tantalum. C. L. Urtersacx & 
L. A. SaANDERMAN. Physical Review, Vol. 39, Mar. 1932, pages 1008- 
1011. 

Measurements have been made on the total radiation from 
very pure, well seasoned Ta from 1000°-2220°. K. A spectral 
temperature scale, \ — 0.667y, is given up to 2100° K. The 
variation of the resistance of Ba has been measured up to 
2600° K. and the thermoelectric power of Ta withpure Pt 
has been measured up to 692° K. “"“WAT (29) 
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Effect of Small Percentages of Certain Metals upon the 
Compressibility of Lead at an Elevated Temperature. Lyar 
Zicxrick (General Electric Co.). American Institute Mining & 
Metallurgical Engineers, Preprint, Feb. 1932, 14 pages. 

Tested various grades of commercial Pb and Pb alloys by 
making compression test on specimens 0.75”x0.75” in cross 
section and 1.50” high at a temperature of 200° C. The tests 
indicated that different leads required different extrusion 
pressures. The softest were those of highest purity. Smal]! 
amounts of Cu and Bi increased strength. A Southeastern 
Missouri Pb, not desilverized, required a greater pressure for 
a given deformation than a desilverized Bi lead. Sn and Sb 
increased the resistance to deformation of a high-purity or 
a Cu-bearing Pb to about the same value, A small amount 
of Ca apparently increases the deformation pressure. Tests 
from 160 to 240° C. were made on one brand of Pb. JLG (29) 


Bearing Metals at Ordinary and Elevated Temperatures. 
(Lagermetallie bei normalen und hiheren Temperaturen.) 
Tuews. Die Metallbérse, Vol. 21, July 18, 1931, pages 1348-1349: 
Aug. 22, 1931, pages 1589-1590. 

In the first part of this publication, bearing metals of Pb 
and Sn base are considered and the properties at room and 
elevated temperatures of some 16 representative analyses 
are tabulated. The balance of the paper confines itself to Cu 
bearing alloys and compiles in 3 tables interesting data on 
composition, tensile strength, elongation, proportional and 
elasticity limit, and Brinell Hardness at 21°, 150° and 310° Cc. 

EF (29) 

High Pressures and High Temperatures for Steam Prinie 
Movers. O. A. WiserG. Transactions Tokyo Sectional Meeting, World 
Power Conference, 1929, Vol. 3, 1931, pages 1129-1146; Enginzer. 
ing, Vol. 133, Jan. ‘1, 1932, pages 27-28. 

The object of this paper is to illustrate the possibilities of 
utilizing the advantages of high pressures and tempera- 
tures in power plant design. The analysis is based upon a 
series of tests of materials at elevated temperatures. It is 
shown that under certain assumptions as to limiting 
stresses, one group of materials, representing the C steels, 
gives a maximum thermal efficiency for a certain combina- 
tion of temperature and pressure, while another group, rep- 
resenting the austenitic materials, gives increasing thermal 
efficiency for increasing temperature and decreasing pres- 
sure in a temperature range that can be considered as 
practical at the present time. The limitations due to the 
wetness of the discharge steam are shown to modify 
results for the first group of materials in such a manner 
that the optimum combination of pressure and temperature 
is displaced towards a slightly lower thermal efficiency un- 
less resuperheating is employed. The properties of the ma- 
terials which are considered of the greatest importance in 
this connection are the fatigue limit for pulsating stress for 
lower temperatures and the creep limit for higher tempe:a- 
tures. Ultimate strength, fatigue, yield point and creep limit 
values for C and austenitic steels are compared graphi« y 
between room temperature and 700° C. The magnitude of the 
permanent deformation at the creep limit is considered. It 
restricts the applications of stresses to even less than 5()% 
of creep limit for accurate machine parts. LFM + WAT (25) 


Measurements by Means of Liquid Helium, XI. Resista: ce 
of Pure Metals at Low Temperatures. (Messungen mit Hi'fe 
von fliissigem Helium XI. Widerstand der reinen Metalle in 
tiefen Temperaturen.) W. Meissner & B. VorcT. Annalen ’ 
Physik, Series 5, Vol. 7, 1930, No. 7, pages 761-797; No. 8, | S 
892-936. 

Almost all metals were tested between 1.2 and 273° absro- 
lute and the resistances given. The tests lead to the conciu- 


sion that the metals Hg, In, Tl, Th, Sn, Pb, Ta and Ti, d 
eventually Ru and Cb, become supra-conductive; Rb, Zr. V, 
As and Sb show a tendency to supra-conductivity and should, 
therefore, be investigated further below 1.2° C. absoliite. 
Tables of characteristic temperatures listed according to ‘he 
periodic system are given. Ha (29) 


Atomic Heats of Ru, Rh and Pd, and the Coefficients of 
Expansion of Rh and Pd at High Temperatures. (Unicr- 
suchungen tiber den Verlauf der Atomwirmen von Ruthensi- 
um, Rhodium und Palladium sowie der Ausdehnungsk>««f- 
fizienten von Rhodium und Palladium bei hiheren Tempera- 
turen). H. Ho_tzMann. Stebert Festschrift, 1931, pages 149-172. 

The expansion of Rh is given by the equation 
lt = leo [1 + 7.628 x 10-6 (t — 20)+ 0.002268 x 10-6 (t — 20)2] 
for Pd, by 
lt = leo[{ + 10.637 x 10-6 (t — 20) + 0.004594 x 10-6 (t — 20)2 

— 0.001521 x 10-9 (t— 20)2]. Experiments were run 
to 1000° C. Atomic heat at constant pressure for Ru is 
5.8415 + 0.0019242t; for Pd, 6.2312 + 0.0016915t; for Rh, 6.2221 
+ 0.0018834t. Constant volume figures are also given. 

HwWG (29) 

The Temperature Dependency of the Specific Heat of the 
Elements of the Eighth Group of the Periodic System. 
(Ueber die Temperaturabhingigkeit der spezifischen Wiirme 
bei den Elementen der achten gruppe des periodischen Sys- 
tems.) F. M. Jarcer. Zeitschrift fiir anorganische und allgememe 
Chemie, Vol. 203, Dec. 30, 1931, pages 97-103. 

The equations expressing the exact behavior of the specific 
heat between 0 and 1650° C. as determined in the last years 
in the laboratory of inorganic and physical chemistry of 
the University of Groningen (Holland) are given for Pt, Os, 
Ir, Ru, Rh, Pa, Fe, Co and Ni. Ha (29) 


Annealing Equipment at Franz Seiffert & Co. A. G. (Glih- 
einsichtungen bei der Firma Franz Seiffert & Co, A. G. 
Eberswalde.) R. Hasper. Zeitschrift Verein deutscher Ingenieure, 
Vol. 75, Jan. 24, 1931, pages 112-113. 

The difficulties encountered in parts subjected to high tem- 
peratures and high pressures are pointed out, particularly 
that with great variations in these conditions the aging in 
actual service is accelerated and the life of the part reduced. 
Careful heat treatment after the finishing process restores 
the texture of the material so that even at high pressure and 
temperature combined the aging can be reduced to a mini- 
mum. Large furnaces are described in which a whole 4as- 
sembled boiler can be annealed at 910° C.; they are heated 
by illuminating gas. Ha (29) 
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Construction and Charging of Ordinary Top Seals in Ger- 
man Blast Furnaces. (Bauart und Schiittunge der auf deut- 
schen Hochofenwerken gebriiuchlichen Gichtverschliisse.) 
PauL Retcuarpt. Stahl und Eisen, Vol. 52, Feb. 18, 1932, pages 157- 
165. 

Report 125 of Blast Furnace Committee of Verein deutscher 
Eisenhtittenleute. Varous types of blast furnace top con- 
struction, representative of those in practical use in 147 
German blast furnaces, relations between various types cf 
construction, measurement of furnace top seals and pouring 
of charge are described. DTR (31) 


The Bunker Hill Smelter. A. F. Beastey, P. C. Fepperson, J. B. 
ScHUETTENHELM & J. W. Jounson (Bunker Hill & Sullivan Mining 
& Concentrating Co.) Mining Congress Journal, Vol. 17, Nov. 1931, 
pages 618-623, 632. 

A thorough plant description of smelting, roasting, blast 
furnace treatment, Pb refinery and Cottrell plant is given. 
The S in the sinter for the blast furnaces must not exceed 
2%. Therefore all of the sulphide ores and concentrates are 
pre-roasted in 5 D. & L. machines followed by crushing to 
y.” and final roasting in 5 more D. & L’s. There are 4 blast 
furnaces, 48” X 180” at the tuyeres, and 20’9” deep from the 
feed floor to the tuyeres. The crucible is 2’3” deep with 2 
tuyeres of water jackets forming the sides and ends of the 
blast furnace. Each furnace requires 5000-6000 ft.3 air/min.; 
average blast pressure is 25 oz./in.2. Exclusive of coke each 
furnace consumes about 350 tons of charge/24 hrs. Coke 
added is from 10 to 11% of the charge, which is roughly 
52% Pb. Lead Refinery: 6 100-ton drossing kettles are used. 
After the heavy dross has been removed, the bullion is 
pumped into a clean kettle. A 2” skim is made after blow- 
ing. This process of drossing and blowing lowers the Cu 

ntent from 0.90% to 0.04%. This dross approximated 9.5% 
of total bullion for 1930. Softening: The Pb is heated to 900° F. 
and pumped into 1 of 2 350-ton softeners. Softening time 
depends upon Sb and As. Bullion of average 1.5% Sb and 

0% As can be softened in 15 to 20 hrs. with a furnace heat 

1600 to 1800° F. The As and Sb form a crust and are 
immed off. Desilvering: After cooling to 1000° F., Zn is added 
excess of that which is necessary to remove the Au, the 
crust is skimmed off, and the remainder of the Ag is re- 
ved by adding additional Zn. The desilverized Pb contain- 
0.50 to 0.60% Zn and 0.10% Sb is heated to 750° F. and 
nped to one of 2 250-ton refiners. Refining temperature is 
° to 1800° F. The first blow starts at 1200° F. and lasts 
2 to 38 hrs., depending on the impurities and the tem- 
iture. At the end of the first blow, 98% Zn and 50% Sb 
e been oxidized and skimmed. A second blow is made 
ich brings Sb down to 0.0030% and Zn to 0.0015%. The 
rage time for refining a charge is 11 hrs. Casting: Refined 
is allowed to cool to 900° F., tapped, pumped at 700° F. 
casting wheel having 150 molds, cast into 100-lb. pigs 
loaded for shipment. Refined Pb produced is 4.2 
:/day/man employed in the Pb and Ag refineries. The Cu 
ss is treated in a 75-ton reverberatory furnace handling 
yns/day, with 1% SiOe and 1% CaO rock. The Sb skim is 
ted in a by-product furnace with 3.5% coke and 3.5% 
na. Coal used/ton of refined Pb produced, including com- 
e refining of Pb, Au and Ag is 190 lbs.; oil/ton is 4.6 
s s. The recovery of Pb, Au and Ag is described in detail. 
trell Plant: The fume from the D. & L. sintering ma- 
nes is treated in a Cottrell plant of 120,000 c.f.m. maxi- 
n gas volume. Temperature of gases at Cottrell inlet 
to 125° F., and relative humidity at outlet of treater 50 
0%. Bag House: The fume from the blast furnace, Pb re- 
ry and Ag refinery is treated in a bag house. The refineries 
uce 40,000 ft.3/min. of gas at 325° F., and the blast furnace 
100 ft.3/min. at 260° F. The temperature at the bag house 
is kept below 200° F. 750 tons of fume are re- 
red/mo. on a 2 blast furnace basis. A McMichael auto- 
c sampler, at an elevation of 75 ft. in the stack, shows 

iverage Pb loss in the stack gas or 350 lbs./day. 
DTR (31) 


che Sintering of Minette Blast Furnace Dust and Fine Ore. 
(Die Sinterung von Minette-Gichtstaub und -Feinerz.) RK 
Stahl und Eisen, Vol. 51, Oct. 15, 1931, pages 1277-1283; Oct. 

1931, pages 1314-1319. 

teport 122 of the Blast Furnace Committee of the Verein 
deutscher Eisenhitittenleute, abstract of the author's doctor's 
thesis before the Clausthal Mining Academy. Includes dis- 
cussion. Minette furnace dust and fine ore are suitable for 
sintering. Blast furnace dust with a grain size of about 
0.05-0.5 mm, has minimum permeability. However, dusts of a 

aller or a larger grain size can be sintered by the Dwight- 
Lioyd method without difficulty when moistened. The effect 
of water content, grain size, height of piling and porosity of 
the material upon the permeability was studied. In order to 
improve the permeability the following measures are neces- 
Sary; careful supervision of the HzO content of the dust or ore 
which is going to be sintered, very loose piling upon the 
sintering apparatus and avoidance of shocks of any kind 
during sintering. The results of preliminary sintering tests 
check with the actual results of a Dwight-Lloyd sintering 
plant. The following table indicates the favorable effect of 
the use of sinter upon the operation of a blast furnace. 


serap in share of 
% sinter burden crushed % out- 
Month in in % minette in put of 
burden of burden in % burden 
pig iron of total minette 
Dec. 1926 ab 11.8 61.7 31.7 
Jan. 1927 bate 11.8 67.6 31.5 
Feb. 1927 ve 9.8 62.7 31.6 
Nov. 1930 53.2 4.2 100.0 38.2 
Dee. 1930 56.8 9.3 100.0 39.8 
Jan. 1931 47.0 8.8 100.0 37.7 


1Coke containing: 10% ash, 5% moisture. 


2Without Filter dust. GN (31) 








Induced Draft Sintering of Iron Ores. (Untersuchungen 
liber die Saugzugsinterung von Ejisenerzen.} Watter LuYKEN 
& Lupwic Kraeser. Mitteilungen Kaiser-Wilhelm-Institut fiir Eisen- 
forschung, Vol. 13, Report No. 192, 1931, pages 247-260. 

Hematite was sintered in a 5 kg. experimental induced 
draft sintering apparatus, studying the effect of varying 
draft, amount of fuel, HeO additions, content of fines, and 
amounts of other materials, such as SiOe and CaO. The pas- 
sage of air through materials of varying degrees of fine- 
ness and HzO content was determined. Maximum tempera- 
tures in the hottest zone ran above 1600° C. and the material 
became fused temporarily. Increasing amounts of fuel in- 
creased sintering time, increased draft decreased time. Ac- 
cording to the chemical composition of the raw material, 
there could be obtained as newly-formed substances, mag- 
netite, little hematite, Fe silicate, Ca ferrite, Ca silicate and 
glass. The size of pieces and suitability of the sinter were 
affected by amount of fuel used, draft, and chemical com- 
position. Composition of material influences softening of 
sinter at high temperatures. Appreciable change in porosity 
could not be obtained by varying sintering conditions. Re- 
duction by H at 600° C. showed that formation of compounds 
of Fe oxide with CaO or SiOe caused decrease in amount of 
reduction. When both CaO and SiOe are present in raw ma- 
terial in sufficient quantities, a formation of CaSiOg results; 
no harmful effects are caused when this sinter is used in the 
blast furnace. Includes 18 references. All results were con- 
firmed on a 20 kg. sintering apparatus with a 33 x 33 cm. 
hearth surface. DTR (31) 

Author Comments on Cyanides. Wm. McConnacuie, (Coltness 
Iron Works). Blast Furnace & Steel Plant, Vol. 19, Nov. 1931, 
1474-1478. 

Reply to S. P. Kinney’s discussion in Aug. 1931 issue of 
author’s “Importance of Cyanides in Iron Smelting” pub- 
lished in the July 1931 number. Of the data in U. S. Bureau 
of Mines Technical Paper 390 showing cyanide and alkali in 
gas from the slag notch of a blast-furnace, only that sample 
containing the greatest amount of cyanide should be re- 
garded as approximately representing the concentration of 
alkali in the gas of the well when in good working order. 
The high alkali concentration of this sample is not due to 
projected accumulations. Cyanides leave the well as vapor, 
but need not rise to any great height in the furnace before 
they are destroyed in decomposing Fe silicate. Intercepted 
alkalies return to the well as a thin liquid primary slag, run- 
ning much ahead of the solid materials. This rapid circula- 
tion of the alkalies in the bottom of the furnace enables 
them to do the vast amount of work which must be cred- 
ited to their transformation. MS (31) 

The Handling of Pig: Iron. Artuur E. LINNELL. Jron & Ste: 
Industry & British Foundryman, Vol. 5, Dec. 1931, pages 120-124 

A discussion (1) of handling and molding methods in the 
sand casting of pig Fe and (2) of pig casting machines. 

CHL (31) 

Economics of the Hot Air Blast. J. B. Fortune. /ron & Steel 
Industry & British Foundryman, Vol. 5, Dec. 1931, pages 115-119. 

The mechanical devices which make for greater efficiency 
in the production of high-temperature hot blast. such as 
burners, valves, etc., are discussed, CHL (31) 


Rapid Wear of Blast Furnace Hearths. A New Method for 
Cooling. (Usure rapide des cuves de hauts-fourneaux. Un 
nouveau mode de réfrigeration). A. Cousin. Revue de Métallurgie, 
Vol. 29, Feb. 1932, pages 57-60. 

The use of HeO for cooling hearth and boshes of a blast 
furnace is satisfactory, but much better efficiency and 
greater life of the lining can be obtained by cooling with 
air. A 35 kwh. blower supplies enough air for a 300 ton 
stack. Holes 4.5 em. in diameter and about 40 cm. long are 
provided in the bricks and the air is fed into them. With 
this arrangement, using 1700 holes, the cooling surface for 
a 300 ton furnace is 99 m.2. The regulation of cooling is 
quite flexible and efficient and the uniformity of cooling is 
greatly increased. The first stack so equipped at Seraing 
Works of Societe Cockerill has lasted twice as long as any 
water cooled one and still no wear can be detected. 

JDG (31) 

Efficiency of Blast Furnace Gas Disintegrators. [. N. Gor: 
& T. S. Wasneurn. Blast Furnace & Steel Plant, Vol. 19, Nov. 1931, 
pages 1462-1466. 

The efficiencies of 2 types of gas disintegrators and towers 
of the Brassert type recently installed in the Chicago dis- 
trict, methods of use and calculations are described. Results 
of 8 of 13 tests made show that the lowest dust content is 
obtained with the 4-bar type of disintegrator which gave a 
gas containing 0.0095 grains of dust/ft.2 of gas. An improved 
4-bar type running at another plant in the same district is 
attaining the same results as to cleanliness, while the h.p. 
is comparable to that of the 3-bar machine. Minimum dust 
content obtained with the 3-bar type is 0.002 grains/ft.8 
There is an ideal H2O flow above or below which the dust 
content increases. Average analysis of dust collected was 
21.86% SiOe, 8.11% FeeOs, 17.16% Al2O3, 27/74% CaO, 5.36% 
MgO, 1.47% MnO and 15.62% C, S and alkalies. There was 
apparently no relation between the composition of dust and 
the cleanliness of the gas. The extreme fineness of the dust 
delivered by the gas to a stove favors its being carried 
through with the stack gases. MS (31) 


pages 





production consumption deposit of dust2 

of pig iron of coke in 

per blast % pig iron in % in % Remarks 
furnace production 1 pig iron burden 

in 24 hrs. 

184 tons 111.3 } ) Fr 

177 tons 113.0 about 35 about 11 ane OF0 
186 tons 109.2 } ) ) not sifted 
268 tons 87.5 5.5 2.05 fine ore 
285 tons 86.3 5.95 2.20 sifted and 
284 tons 89.6 4.40 1.70 sintered with 


Furnace dust. 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


412 Forging Furnaces—The Electric Furnace Co., Fuel 
Division, Salem, Ohio, has for distribution, a reprint of an 
article illustrating and describing various types of continu- 
ous and batch type forging furnaces with automatic tem- 
perature control, used in modern forge shop practice. The 
furnaces illustrated include pusher, rotary, slot type, multi- 
door batch type, forging and rotary end heating furnaces 
This company will also supply reprints of an article dealing 
with a novel semi-continuous furnace for low cost produc- 
tion nitriding and one devoted to a new fuel fired car type 
furnace of latest design. 

413 Illlum—A booklet prepared by the Burgess-VParr 
Company, Moline, Ill., gives a short sketch of the develop- 
ment of Illium, a corrosion resistant non-ferrous alloy, gives 
charts comparing it with other alloys and describes its 
physical properties. Suggestions for its application in vari- 
ous industries are given together with illustrations of a va- 
riety of delicate and odd shaped parts which have been made 
from Illium. 


414 Copper Plumbing—Bulletin No. 39 of the Parker 
Appliance Co., 10320 Berea Road, Cleveland, Ohio, illustrates 
their new line of copper plumbing fittings. 


415 Industrial Application of the X-Ray—Bulletin No. 
284 of the General Electric X-Ray Corporation, Chicago, II1., 
presents several extracts from authorities identified with 
this branch of science and supplements them with a series 
of specific cases of the application of X-rays in industrial 
work. 

116 Alloy Steel and Alloy Iron—Bulletin 528 of the Mack- 
intosh-Hemphill Co., Pittsburgh, Pa., describes in a brief 
way their alloy steels, Machempite, Machempite A, B, and C 
and their alloy iron, Iralite. The general properties of each 
alloy are given together with suggesteu applications. 


417 Grinding—The feature article in the May issue of 
Grits & Grinds, published by the Nor‘on Company, is “Correct 
Wheels Required for Grinding the Cutting Carbides.” It is 
well illustrated. 


118 Refractories—Bulletin No. 3, 1930, of the Atlas Lum- 
nite Cement Co., Inec., Chrysler Building, New York, N. Y., is 
a popular technical discussion of “Lumnite,” a new type of 
binder for making refractory concrete linings, shapes and 
mixtures. Bulletin No. 3, 1931, is a manual for making heat- 
resisting, non-spalling concretes suitable for refractory lin- 
ings in fire doors, furnaces, cupolas, etc. 

419 Microsecopes—The Bausch & Lomb Optical Co., Roch- 
ester, N. Y., has issued an attractive booklet on their new 
comparison microscope for studying evidence. This instru- 
ment is designed for the examination and comparison of bul- 
lets, shells, finger prints, textiles, or any microscopic ma- 
terial calling for the use of low magnification. 

420 Exhaust Fans—Bulletin No. 166 of the Duriron Co., 
Inc., Dayton, Ohio, covers the engineering and mechanical 
features of Duriron fans for the ventilation of pickling 
rooms, laboratory hoods, ete. The physical and chemical 
properties of Duriron, which make up all parts of the fans 
coming in contact with fumes, are discussed in Bulletin 150. 


121 X-Ray and the Foundry—tThe Kelley-Koett Mfg. Co., 
Inc., Covington, Ky., has published an attractive pamphlet 
on the application of X-rays to the inspection of castings 
and welds. Several radiographs are reproduced and ex- 
plained 


422 Refractory Brick—aA circular descriptive of their new 
Laclede Mullite brick has been issued by the Laclede- 
Christy Co., St. Louis, Mo. 


423 Gas Indicator-—The M-S-A combustible gas indicator 
was developed for practical use in detecting flammable gases 
and vapors. It is described in a circular sent out by the Mine 
Safety Appliances Co., Pittsburgh, Pa. 
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424 Condenser Tubes—A pamphlet describing Anaconda 
super-nickel and Ambrac condenser tubes has been issued 
by the American Brass Co., Waterbury, Conn. Physical char- 
acteristics and specifications for these tubes are given. 


425 Cadalyte—aAn attractive 30 page booklet issued by the 
Grasselli Chemical Co., Cleveland, Ohio, provides essential 
data on the properties, application and uses of cadmium and 
Cadalyte, a process and product for cadmium plating. The 
booklet is well illustrated. 


426 Magnetic Separators—A treatise of the separation of 
such feebly-magnetic substances as iron oxide, garnet, hema- 
tite, slate and wolframite from non-magnetic substances is 
included in a new bulletin published by Dings Magnet\: 
Separator Co., Milwaukee, describing the new Dings Type ik 
Super-High Intensity magnetic separator. 


427 Artificial Furnace Atmosphere—The Ajax Elect 
Company, Philadelphia, is distributing reprints of an art 
entitled “Artificial Furnace Atmosphere Created from Am- 
monia.” 


428 Matrix Alloy—The Cerro de Pasco Copper Corp: 

tion, New York, N. Y., has compiled a 30-page booklet 
voted to their new alloy of bismuth, lead, tin and antim: 
It gives full information on the application of this alloy, . 
gether with many sketches, for assistance to the tool and 
die designer. The same company has issued reprints of 
article entitled “Bismuth, Essential to Fusible Alloys, - 
Additional Possibilities.” 


~ 


429 Stainless Steel Castings—A pamphlet prepared by 
Cooper Alloy Foundry Co., 150 Broadway, Elizabeth, N. ’ 
contains a table giving’ various analyses of their stainless 
steels together with suggested uses for each one. A taille 
comparing the physical properties of castings made from 
these steels with those from other materials is given. 


430 Acetylene Torch—Bulletin No. 200 of the Vulcan ‘ - 
per & Supply Co., Cincinnati, Ohio, is devoted to their Mo/el 
B-2 acetylene torch. It describes the torch itself and illis- 
trates and discusses the welding and cutting tips for special 
purposes which increase its usefulness. 


431 Furrnaces—Bulletin No. 34 of the W. S. Rockwell “o., 
New York, discusses their continuous bright annealing fur- 
naces, both electric and fuel fired. A sketch of a typical sne- 
cial-atmosphere flex-belt conveyor furnace is given. 


432 Lead—The July issue of this publication of the Lead 
Industries Association, New York, contains short articles on 
a number of interesting uses of lead. 


433 Furnaces and Furnace Equipment—Two recent bul- 
letins of the Surface Combustion Company, Toledo, Ohio, are 
of interest. One describes an installation of their cast alloy 
Conveyor Hardening Furnace at the Flannery Bolt Company, 
giving operating data and illustrations of variovs types de- 
veloped for different work. The other bulletin :% .ws several 
of their 46 types of burners which are furnished in more 
than 400 different sizes. 


434 Whiting Founder—tThe first issue of a new quarterly 
publication of the Whiting Corporation, Harvey, IIll., contains 
several interesting articles devoted to cast iron. 


435 Expansion Jointsa—<A new illustrated bulletin of 8 
pages describes in detail the “Flexodisc” packless expansion 
joint suitable for handling expansion in steam mains, mis- 
cellaneous piping and for special expansion problems, avail- 
able in sizes from 3” to 30%, the expansion element being of 
alloy steel. Croll-Reynolds Engineering Co. Inc., 17 John St.. 
New York. 












PROPERTIES OF METALS (1) 


Metallurgy of Copper. V. Y. Mostowitcu. Siberian Scientific 
Technical Library, Tomsk, 1931, in Russian. Paper, 6 x 9 inches, 372 
pages. Price 6 rubles. 

Looking through the pages of Professor Mostowitch’s 
work one finds an average college text book without any 
particular advantages or glaring defects, except the poverty 
of technical terminology. Normal adaptation of foreign 
terms to any language takes a considerable time even under 
healthy conditions of industrial development, but the trans- 
planting of Montana shop vernacular into the heart of 
Siberia by simply transcribing English words with Russian 
characters is not the way of solving this problem. Newly 
coined names of processes and operations cannot escape such 
handling without some difficulty but transcription of “cake,” 
“bottom,” “kiln,”- etc., borders on the ridiculous. 

It is reading between the lines which gives to the book 
a particular interest. This is a Russian book for Russian 
students, but it does not contain a single description of any 
plant in that country. Besides the usual official buncombe 
regarding copper production in the years to come not a 
single figure is given bearing on home situation. Either a 
professor of metallurgy does not know that there is a cop- 
per industry in his native land, or its state is not fit even 
for home consumption. Amusing or tragic, depending on 
the viewpoint, but always acutely significant is the need for 
recurring to, say, Idaho figures when dealing with any sub- 
ject from the workability of copper deposits up. 

from a metallurgical standpoint the book is practically of 
no interest to the outside world; as a mirror of the present 
conditions it is quite amusing, and Professor Mostowitch 
undoubtedly deserves many thanks for his efforts to resur- 


rect a part of Russian technical literature. (1)-B- 
Metallurgy of Nickel. V. Y. Mostowrtcu. Siberian Scientific 
Technical Library, Tomsk, 1931, in Russian. Paper, 6 x 8 inches, 105 


{ s, Price 1.40 rubles. 


' 
the whole scientific literature it would be difficult to 
nt at any single work exhaustively covering all phases 
nickel manufacture and its properties. Many good books 
available but a perusal of many will be required before 
smplete picture will appear before the eyes of the reader, 
that in Russia the process of obtaining adequate infor- 
tion would become particularly difficult and lengthy. 
fessor Mostowitch did much to relieve this situation by 
jiling from the world’s literature a set of data pre- 
ed in this booklet. The whole field is covered, though 
what briefly, particularly in applications of nickel, 
e the text becomes almost sketchy. One feels that the 
hlet will find a hearty welcome among the students of 
ian schools for which it is intended. (1)-B- 


fovestigation of the Glow-Electric Emission of Metals in 
th« Neighborhood of Their Melting Points. (Untersuchung 
fibee die gitihelektrische Emission von Metallen in der 
Umgebung thres Schmelzpunktes.) Irmcarp Ametser. Zeitschrift 
fiir Physik, Vol. 69, Apr. 23, 1931, pages 111-140. 

Cu, Au and Ag were tested by a new method which avoids 
f: fication of the test results by emission of the contain- 
el The emission energy for the solid and liquid state is 
independent of temperature. Ha (1) 

‘he Theory of the Fine Structure of the Magnetization 


Curves of the Single Crystals. (Zur Theorie der Feinstruktur 
der Magnetisierungskurven der Einkristalle.) N. Axu Lov. Zeit- 


~ 


mDMROMS DP LP 


ert 
oe 


Si t fiir Physik, Vol. 69, Apr. 23, 1931, pages 78-99. 

eviously developed methods are extended so that they 
pe it a more exact calculation of the magnetization curves 
of ngle crystals. The values thus calculated for Fe agree 
W with tests made by other investigators. Ha (1) 


‘iagnetism in Discontinuous Media. L. W. McKeenan. Revue 
foicrn Physics, appendix to Physical Review, Vol. 2, Apr. 1930, pages 


4; 


he various theories of magnetism are reviewed and in 
particular the modern theory of ferromagnetic crystals is 
treated. Ha (1) 

The Anisotropy of the Magnetization of Ferromagnetic 
Crystals. (Zur Anisotropie der Magnetisierung ferromag- 
netischer Kristalle.) F. Brocu & G. GentiLe. Zeitschrift fiir Physik, 
Vol. 70, July 6, 1931, pages 395-408. 

The paper discusses and calculates the dependence of the 
magnetizing energy on the direction of the crystal. Ha (1) 

On Molecular and Atomic Volumes. XXXII. The Atomic 
Volumes of the Elements at the Absolute Zero Point. (Ueber 
Molekular- und Atomvolumina. XXXII. Die Nullpunktsvol- 
umina der Elements). WitHELM Bittz & Kart Metsev. Zeitschrift 
fiir anorganische und allgemeine Chemie, Vol. 198, May 28, 1931, 
pages 191-203. 

The densities and atomic volumes of the elements at ordi- 
nary temperatures and the atomic volumes at — 273° C. are 
tabulated. WHB (1) 

A Thermal Effect Shown by Bismuth and Related Metals. 
(Ueber einen Warmeeffekt beim Wismut und verwandten 
Metallen.) L. BercMann. Physikalische Zeitschrift, Vol. 32, Aug. 1, 
1931, pages 584-585. 

Majorana found that if a piece of Bi inserted axially into 
& small coil of many turns of wire be illuminated by inter- 
mittent light, then electric currents are produced in the coil. 
This effect has now been observed with Sb, Me, Cd, Zn, Sn, 
the “elektrometall” alloys CM and ACM, a special bronze, 
and alloys containing Bi and Sb. The effect is shown most 
Strongly by Bi. Sb comes next in order. It is shown that 
the effect is partly thermoelectric in character, and partly 
of unknown, but possibly of photoelectric origin. WHB (1) 

Beryllium in Industry. (Das Beryllium in der Technik.) 
Jonannes Becker. Zeitschrift fiir die gesamte Giessereipraxis, Das 
Metall, Vol. 52, May 24, 1932, pages 58-59. 

The physical and mechanical properties of Be and its use 
in industry are described. It has already many applications, 
and these are rapidly increasing in number. WHB (1) 


Properties of Metallic Cadmium. (Eigenschaften des metal- 
lischen Kadmiums.) Tuews. Die Metallbdrse, Vol. 21, Apr. 25, 1931, 
pages 772-773; May 2, 1931, page 820. 


Physical, chemical and technological properties of Cd are 
summarized. 


EF (1) 





The Specific Resistance of Thin Metal Layers, Especially 
of Silver and Tungsten. (Untersuchungen betreffend den 
spezifischen Widerstand diinner Metalischichten, insbeson- 
dere bei Silber und Wolfram.) L. Hamsurcer & W. REINDERS. 
Recueil des Travaux Chimiques des Pays-Bas, Vol. 50, April 15, 1931, 
pages 441-474. 

Thin iayers of Ag were formed by sublimation and con- 
densation on glass walls. The thickness of the layer was 
calculated from the weight of the layer and the density of 
the metal by assuming this to be the normal density of the 
compact metal. The average thickness of the Ag layer 
formed at room temperature was 16 atoms, of the W layer 
1 atom. At — 185° C. each metal layer was 2 atoms thick. From 
measurements made at room temperature and at the tem- 
perature of liquid air, it is concluded that the specific re- 
sistance of thin metal layers depends upon the metal em- 
ployed, the thickness of the layer, the type of formation, 
the temperature and changes in temperature, the foundation 
upon which the metal is deposited and other influences. The 
specific resistance of thin layers is greater than that of the 
massive metal, the deviation being the greater, the more 
refractory the metal and the lower the temperature at which 
condensation takes place. W layers 2 wy thick formed at 
— 185° have a negative temperature coefficient. Thin layers 
of both Ag and W are attacked by moist O, but not to any 
great extent by the dry gas. Ha (1) 


The Structure of Thin Metal Layers, Especially of Tung- 
sten and Influence upon the Specific Conductance. (Zur Struk- 
tur von diinner Metalischichten, im besonderen von Wolfram 
und deren Einfluss auf die spezifische Leitfihigkeit.) W. 
Reinpers & L. HaMsurcer. Recueil Travaux Chimiques Pays-Bas, Vol. 
50, April 15, 1931, pages 475-490. 

See preceding abstract. From probability calculations it is 
concluded that the thin layers of W that have condensed at 
low temperatures upon glass and quartz possess a com- 
pletely amorphous structure. In thicker layers and at higher 
temperatures the atoms group themselves into a crystalline 
orientation. The high specific resistance of thin metal] layers 
is assumed to be due largely to the abnormally large spacing 
between atoms, The negative temperature coefficient of W 
is attributed to the increase in thermal motion at higher 
temperatures, As the thickness of the layers increases, the 
atoms arrange themselves in a more orderly manner and 


with a decreased spacing; the temperature coefficient can 
finally become positive. In the case of less refractory metals, 
the grouping of the atoms may result in grains of small 
coherence, so that the condition is noticeable only at greater 
thicknesses. Nonmetallic inclusions can likewise lower the 
condition. 


Ha (1) 


The Principal Factors in the Castability of Pure Metals. (Fac- 
teurs principaux de la coulabilité des métaux purs.) A. Por- 
TEVIN & P. Bastien. Comptes Rendus, Vol. 194, Feb. 15, 1932, pages 
599-601. 

F being the freezing point of the metal, @; its casting tem- 
perature, @2 the temperature of the mold, it is evident that 
the length , of the spiral ordinarily used in testing the 
fluidity of metals increases inversely with F-@2, becoming 
infinite when 6, equals F. The lowest temperature of casting 
increases with @,-F, the more so as the specific heat c, the 
density d, and the latent heat of solidification L of the metal 
are increased. The most simple expression for fluidity is then 
given by the formula 


e(@1— F) + L 
1 = K.d 


F — 62 
Mathematical analysis of the phenomenon of fluidity leads 
to a more complex formula which for low values of (@2—F)/ 
F (less, for example, than half) reduces to 


d.c(@1 — F) L.d 


F — 62 F — 62 
where a and @ are coefficients depending upon the dimen- 
sions of the mold and the nature of the material forming it, 
on the height of pouring, and also (but in a proportion which 
it is difficult to define) on the viscosity of the metal. The 
authors give a series of curves, showing the relationship 
between \ and @,—F for Sn, Cd, Pb, Zn, Sb, and Al and 
showing that the fluidity is a linear function of tempera- 
ture. They likewise show that the coefficient @ varies little 
from one metal to another and that the viscosity does not 
seem to affect it. Further, the coefficient q varies from one 
metal to another and is a function of the viscosity. The 
authors believe that the forces of surface tension do not 
appear to play an important part in fluidity. In the case of 
the mold which they use, calculation shows that the mag- 
nitude of these forces is in the neighborhood of 200° C. In 
conclusion, they state that fluidity is a result of complex 
factors, among which the thermal properties (specific heat, 
latent heat of solidification, freezing point) of the metals 
play a part quite as important as their viscosity. OWE (1) 


The Allotropic Transformation of Barium in the Solid 
State. (Sur une transformation allotropique du baryum a 
Vetat solide.) E. Rincx. Comptes Rendus, Vol. 193, Dec. 21, 1931, 
pages 1328-1330. 

A description of the preparation of pure barium by means 
of the Guntz process is followed by the results of experi- 
ments designed to determine certain of the physical con- 
stants of the metal. 

Fusion point 
Electrical conductivity (0° C.) 0.28 
ol kek (18° C.) 0.25 x 105 
Temperature coefficient of 
resistivity (0° C. to 100° C.) 0.0061 
Density (17.2° C./4° C.) 3.740 


The author reports that barium undergoes an allotropic 
transformation at 375° C., the q form being stable below 
this temperature and the @ form being stable between this 
temperature and the fusion point. OWE (1) 

Cadmium. W. G. Rumsotpv. Mining Journal, Annual Review No., 
Feb. 13, 1932, page 11. 

Properties and uses are discussed. 





A=a 
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PROPERTIES OF NON FERROUS ALLOYS (2) 


Special Bronzes for Telephone and Telegraph Wires. (Spe- 
zialbronzen fiir Telephon- und Telegraphendrihte.) F. 
Freuve. Die Metallbérse, Vol. 21, Aug. 8, 1931, pages 1491-1492; Vol. 
21, Aug. 15, 1931, pages 1539-1540; Sept. 5, 1931, pages 1673-1674. 

The Austrian, Roumanian and Polish specifications for 
telephone and telegraph brouze wires regarding ultimate 
strength, bending properties and electric conductivity are 
tabulated. The peculiar melting and casting operations to 
meet the electrical requirements are described in detail. The 
deoxidizers, mainly Cd, and the other additions to improve 
the physicals, mainly Si and Sn, are quantitatively given. 
The rolling operations are fully outlined and data on the 
succeeding roll passes are stated and the sections illustrated. 
The balance of the paper considers the production of these 
special bronze wires by cold drawing and details the reduc- 
tions in the wire'’s cross sections. Particular emphasis is 
placed on proper lubrication technique. EF (2) 


Alloys of Lanthanum and Aluminum (Le leghe tra lan- 
tanio e allumimio). G. Canneri. La Metallurgia Italiana, Vol. 24, 
Feb. 1932, pages 99-103. 

Thermal analysis indicates the existence of LaAl, LaAle 
(m.p. 1424° C.) LaAl4 (m.p. 1222° C.). There is a eutectic at 
80 atomic % La, 20 atomic % Al and 542° C., and one at about 
97 atomic % Al, 3 atomic % La and 658° C. La Al, inverts 
from the £ to the qa form at 816° C. The equilibrium diagram 
is drawn on the basis of the thermal analysis and some 
microscopic evidence. Solid solubility limits were not deter- 
mined, nor were X-ray studies made. Moist air slowly at- 
tacks the alloys high in La, especially those containing free 
La. Those high in Al are quite stable, the surface remaining 
bright. The hardness is stated not to vary much from that 
of the pure metals up to 35 atomic % Al on the La side and 
between 100 and 80 atomic % on the Al side. Hardness values 
are not given. Maximum hardness (6 on the Moh scale) is at 
the composition La Ale, and that compound is exceedingly 
brittle. From 60 to 75 atomic % Al the alloys disintegrate 
spontaneously. This is thought not to be due to an inversion 
of La Ale but rather to the effect of gas pressure due to re- 
action of carbide, as impurity, with atmospheric moisture, 
shattering the brittle alloy. The purity of the La and Al 
used is not stated. Cooling curves only were apparently 
used. The mass of alloy used in the thermal analysis is not 
stated. HwWG (2) 


Bearing Metals and Their Behavior in Operation. (Die 
Lagermetalle und ihr Verhalten im Betriebe.) Kunze. Ma 
schinenbau, Vol. 10, May 1931, pages 664-670. 

General directions for the selection of bearing metals are 
developed, their basic properties, testing methods and equip- 
ment are described and test results reproduced. Ha (2) 

Aluminum Alloys. F. Ketter (Aluminum Co. of America) Metal 
Stampings, Vol. 5, Feb. 1932, pages 43-46, 129-130. 

Commercially pure Al in the annealed state has a tensile 
strength of about 13,000 lbs./in.2, increased to 24,000 lbs./in.2 
by cold working. Much stronger alloys are made by adding 
one or more of the constituents Cu, Mg, Si, Mn and Fe. The 
names and distinctive numbers of the principal Aluminum 
Co. of America alloys, their chemical compositions, industrial 
uses and suitability for castings (either sand or permanent 
mold), forging, cold working or heat treating are given in 
some detail. Alclad 17S is Duralumin 17S with thin integral 
surfaces of pure Al. It shows high resistance to atmospheric 
corrosion, the more so since the core is electrolytically pro- 
tected by the Al and small scratches or bruises on the sur- 
face do not become nuclei for corrosion. CMB (2) 


Electric Properties of Diluted Solid Solution Alloys. I. 
Gold Alloys. (Elektrische Eigenschaften verdiinnter Misch- 
kristallegierungen.) J. O. Linpre. Annalen der Physik, series 5, Vol. 
10, 1931, No. 1, pages 52-70. 

Study of a series of alloys of Au with Cu (0.94 and 3.15% 
Ni (1.16, 2.14 and 3.05%), Co (0.95, 2.11 and 2.65%), Fe (1.07, 
1.89, 2.17 and 3.32%), Mn (0.77 and 2.08), Cr (1.8 and 2.84%), 
Ag (0.99, 1.88, 2.87 and 2.93%), In (0.86 and 1.68%), Sn (0.93, 
1.81 and 3.02%), Pd (1.15, 2.88 and 4.46%), Pt (0.99, 1.96 and 
3.0%), Rh (0.24, 0.50, 1.05, 2.09 and 3.03%), Ru (0.83, 1.84 and 
2.78%), Ir (0.99, 1.82 and 2.76%) and Os (0.96, 1.84 and 2.96%). 
Temperatures: from 20° to -190° C. The results are tabu- 
lated; it is shown that the atomic increase of resistance 
does not always increase with increasing, horizontal dis- 
tance of the dissolving and the dissolved metal; the transi- 
tion elements show exceptions. Ha (2) 

Some Non-Ferrous Engineering Alloys. Wrstey LAMsert. /n- 
stitution Engineers & Shipbuilders in Scotland, Advance Copy, 1930, 
pages 1-19. 

The use of non-ferrous alloys is not justified on the 
grounds of strength and hardness alone, on account of the 
superior mechanical properties of carbon and alloy steels, 
but is favored by engineers from considerations of resistance 
to corrosion, thermal conductivity, anti-frictional qualities 
and artistic attractiveness. The mechanical proporties and 
application of brass, manganese-brass, aluminum-bronze, 
phosphor-bronze, lead-bronze, Monel-metal and anti-friction 
white metals are dealt with and also the methods of com- 
pounding and handling these alloys. The desirable properties 
of an anti-friction-bearing lining are fully discussed and 
the virtues of a tin-base Babbitt as against those of a lead- 
base metal, compared. See also Metals & Alloys, Vol. 2, Mar. 
1931, page 62. (2) 

A Corrosion Resisting Aluminum Alloy. (Eine korrosions- 
bestindige Aluminiumlegierung.) Hans Wotrr. Die Chemische 
Fabrik, Vol. 4, Dec. 30, 1931, pages 493-494. 

Contains 3 references. An alloy called AW 15 developed 
by the Aluminium-Walzwerke Singen contains iess than 2% 
Mn and the balance Al with the usual Fe and Si impurities. 
Its corrosion resistance tested by several different methods 
is better than that of pure Al. In 1 mm, sheet form, soft 
temper, it has a tensile strength of 11.8 kg./mm.2 elongation 
27%, Brinell hardness 32, hard temper tensile strength 26 
kg./mm.2, elongation 3% and Brinell hardness 59. Its deep 
drawing qualities are almost as good as pure Al and it can 
be satisfactorily cold rolled and stamped. After cold working 
it should be annealed at 500 to 520° C. It can be electro- 
plated, soldered and welded. CEM (2) 
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Heredity Influences on the Quality of Cast Iron. Corre- 
spondence from A. Portevin, Paris, France. Metal Progress, Vo}. 
21, Jan. 1932, pages 71-72. 

Summarizes briefly the problem indicated as important at 
the Milan Exhibition and deplores a tendency on the part 
of foundrymen to assign a significance to those phenomena 
of heredity and oxidation which is not justified by the 
facts. ‘ WLC (3) 

A Low Alloy Steel for Large-Tonnage Applications. A. }. 
Kinzer. (Union Carbide & Carbon Research Laboratories, 
Inc.). Iron Age, Vol. 128, Dec. 31, 1931, pages 1686-1688. 

Deals with a series of alloy steels chiefly composed of 
Cr, Mn and Si, and to which the name of Cromansil has 
been given. The need of a superior structural alloy steel led 
to the development of Cromansil steels. The best balance of 
alloy content is achieved by the following analysis range: 
Cr—0.4 to 0.6%; Mn—1.1 to 1.4%; Si—0.7 to 0.9%. This may 
be varied for special applications. Solidification of Cromansil 
steels in the ingot is different from that of either straight 
Cr or Mn steels; segregation is low and dendrites are small. 
The low cost combined with other desirable features indij- 
cates their use in many applications. VSP (3) 

The Permanent Growth of Gray Cast Iron. W. E. RemmMers 
luels & Furnaces, Vol. 9, Apr. 1931, pages 455-456. 

Abstract of a paper presented before the Chicago section 
of the American Institute of Mining & Metallurgical Engi- 
neers. See Metals & Alloys, Vol. 1, Oct. 1930, page 791. (3) 

Steel-Like Cast Iron Made in Cupola. (Stahlihnliches Guss- 
eisen aus dem Kupolofen.) M. Retssert. Zeitschrift fiir die gesamt, 
Giessereipraxis, Vol. 53, Feb. 7, 1932, pages 56-58. 

The paper briefly reports the test results on cast irons 
which were made according to the Corsalli method with 4 
C content between 1—2%. Such a cast iron has tensile 
strengths of from 64,000 to 75,000 lbs./in.2 and can be made 
in the cupola without difficulties. GN (3) 

A Comparison Between the Physical Properties of Rails 
Produced by the Open-Hearth and Duplex Processes. EF. A, 
Wraicut (Metallurgical Inspector, Indian Stores Department), 
Government of India Central Publication Branch, Calcutta, 
1931. Paper, 6% x 9% inches, 18 pages. Price 1 Rupee. 

Rails made by the Tata Iron & Steel Company were 


tested. Open-hearth and duplex heats were cast into 3 and 
5 ton ingots, and 90 lb. rails rolled therefrom. Some rails 
were rolled direct, others from reheated blooms (wash 
heat), and still others from blooms cooled overnight id 
reheated. Tensile and drop tests are reported. The C in 


between 0.55 and 0.65%, Mn from 0.75 to 0.90%. The C com- 
position of the duplex heat was intermediate between those 
of the openu-hearth heats, but higher in Mn than either. ‘The 
deflection of duplex on the drop test was intermediate to 
those of the open-hearth heats, as was the tensile strength, 
but the elongation was a trifle lower than even that of the 
higher C open-hearth heat. The duplex rails are adjudged 
equivalent to open-hearth. There was some indication that 
rails tend to show slightly higher deflection on the drop 
test when rolled from reheated blooms, and the rails from 
ingots toward the end of a cast showed the same tendency. 
No notable difference in grain size was noted on rails from 
the 3 and the 5 ton ingots. Grain size was, however, slightly 
larger in rails from wash-heated blooms. HWG (3) 


The Production of 18-8 Steel Wire. W. H. Wits & J. K. 
Finpiey. Rolling Mill Journal, Vol. 5, Oct. 1931, pages 671-673 

The procedure of drawing and reheating and the mechan- 
ical properties of this corrosion resistant material are de- 
scribed. See Metals & Alloys, Vol. 3, Mar. 1932, page MA 56. 

Ha (3) 

Characteristics of Alloyed Cast Iron, F. W. Suipriey, 7 rons- 
actions American Society for Steel Treating, Vol. 19, No. 2, 1931, 
pages 165-181. 

Discussion. Previously abstracted as Preprint No. 29, 1931. 
See Metals & Alloys, Vol. 3, Feb. 1932, page MA 31. WLC (3) 

Magnetic Properties of Gold-Iron Alloys. J. W. Suin. Piysi 
cal Review, Vol. 38, Dec. 1931, pages 2051-2055. 

The alloys of Au and Fe of different composition ranging 
from 0.07 to 10% Fe by weight have been studied. It was 
found that the alloys containing 0.1 to 5% Fe are paramag- 
netic. Their susceptibilities decrease with rising tempera- 
ture in a characteristic way, but do not follow either Curie’s 
law or Weiss’ law exactly. The square root of the suscepti- 
bility increases linearly with the percentage of Fe atoms 
added. Thus the Au-Fe series does not show the same prop- 
erty as the Ni-Cu alloys whose susceptibility increases with 
temperature in certain ranges. The behavior of the Fe 
atoms in the alloy and some correlations between magnetic 
susceptibility, density and melting point are discussed. 

WAT (3) 

Ferrous Alloys. W. P. Sykes. Conference on Metals and Alloys, 
Case School of Applied Science, Cleveland, Ohio, Nov. 1931, Paper 
No. 8, 7 pages. Mimeographed. 

General discussion of atomic arrangement, structure and 
properties under heat-treatment and age-hardening, with 
special attention to the Fe-W alloys, including those with 
Mo or Co also. No illustrations are included with the mimeo- 
graphed paper. These, shown as lantern slides in the presen- 
tation at the conference, are essential to a good understand- 
ing of the paper. HWG + Ha (3) 

Steel Castings meet Requirements. Foundry, Vol. 59, Dec. 1, 
1931, pages 58-59. 

Castings to withstand pressure must be free from internal 
defects, and made from dense homogeneous metal. Sound- 
ness, density, and strength in steel castings is influenced 
by the deoxidation of molten metal. Research in steel cast- 
ings production has made available a wide range of alloy 
steels and special heat treatments. Metal analysis and heat 
treatment control Brinell hardness, Steel which will with- 
stand high pressures does not necessarily stand up at 
elevated temperatures. Steel castings of certain analyses 
have been found to meet these conditions successfully. 

VSP (3) 
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Measuring the Strength, Plasticity and Toughness of Tool 
steels. J. V. Emmons (Cleveland Twist Drill Co.). Iron Age, 
Vol. 128, Dec, 24, 1931, pages 1614-1619. 


From a paper presented before the American Society for 
Testing Materials in Chicago. Reviews previous investiga- 
tions on mechanical properties of hardened tool steels. It 
considers various methods used for measuring such prop- 
erties. A new method of measuring the properties of strength 
and plasticity in hardened steels, known as the torsion test, 
is described. From the measured properties of strength and 
plasticity, a value known as the coefficient of toughness is 
calculated. By this method, a study is made of the prop- 
erties of a typical tool steel over a wide range of heat treat- 
ment, Conclusions are drawn as to the nature of the steel 
investigated. See “Some Physical Properties of Hardened 
Tool Steel,” Metals & Alloys, Vol. 2, Oct. 1931, page 205. 


VSP (3) 


Characteristics of Alloy Steels. ITI. Gro. M. Enos. Modern Ma- 
chine Shop, Vol. 4, Feb. 1932, pages 26-30. 


The troubles occurring often in heat-treating alloy steels 
are generally discussed, for instance too soft, soft spots, too 
hard, too brittle, warping, scaling, pitting; means of over- 
coming these are briefly treated. Ha (3) 


Case-Hardening Steels. (Einsatzstihle.) E. Ercnwatp. Auto- 
mobiltechnische Zeitschrift, Vol. 35, Feb. 10, 1932, pages 59-64. 

This article deals with steels which have been given, by 
a suitable heat treatment, a uniformly fine structure, high 
tensile properties and a glass-hard surface. The German 
standardized steels (6) and 82 other products are listed and 
their physical properties, heat treatment and application de- 
scribed. Ha (3) 


Weight of Hot Rolled and Cold Rolled Strip Steel. J. K. 
O.sen. Metal Stampings, Vol. 4, June 1931, page 528 

This table gives the weight in lbs./ft.2 of hot rolled and 
‘old rolled strip steel from 00000 Birmingham Gage (0.500 
in.) to 36 Birmingham Gage (—0.004 in.). Hot rolled steel 
weighs 487.3 lbs./ft.3 and cold rolled steel weighs woe-e a 
ft (3) 


\ New Iron of German Origin. Chemical Age, London, Vol. 
Metallurgical Section, Jan, 2, 1932, page 1. 


. new special iron, called “migra iron” (abbreviated from 
‘rographite) to mark its fine-fractured structure and its 
-grained graphite, is being manufactured by the Verein- 
Stahlwerke, Germany, and also, in a form poor in 
sphorus, at the Friedrich-Wilhelm smelter in Muhlheim. 
f. Piwowarsky, of Aachen, reported on the use of this 
iron for foundry purposes at the annual meeting of 
Verein Deutscher Hisengiessereien, Berlin. The difficulty 
ts manufacture lies in a very definite intermediate heat 
tment of the crude liquid Fe according to the prin- 
s of superheating melts. The total C and graphite con- 
of the migra iron so obtained is lower, whereas the 
i\ding strength and Brinell hardness are higher. VVK (3) 
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‘elation Between Magnetic Properties, Impact Strength 
Hardness. H. Styri. Proceedings American Society for Testing 
erials, Vol. 31, Pt. 2, 1931, pages 94-106. 

icludes discussion. See abstract of preprint. Metals & 

Alloys, Vol, 2, Oct. 1931, page 206. HWG (3) 


‘he Common and Special Steels. (Gli Acciai Comuni e 
peeiali.) G. Guzzon1. Ulrico Hoepli, Milan, 1932. Paper, 6% x 
inches, 471 pages. Price 60 lire. 
ie properties, structure, physical and mechanical prop- 
es, methods of testing, effects of impurities and gases, 
ivior in freezing, hot and cold working, and heat-treat- 
ment, of carbon steels are first discussed, then the common 
y steels, high speed and magnet steels, and the high Cr 
18-8 types. Carburizing and nitriding, and metallo- 
graphic methods of identification of constituents and in- 
clusions are also dealt with. 


The treatment is remarkably up-to-date. Each section has 
a selected bibliography, comprising standard books, mostly 
recent ones, and a well-chosen list of periodical references 
of the vintage of 1927-1931. Guzzoni is very conversant with 
the important investigations of American, German, British 
and French metallurgists and has utilized the newer in- 
formation in effective style. Probably more emphasis is put 
on Hanemann and Schrader’s theories of martensite, and on 
“accelerated” methods of determining endurance limit and 
high temperature creep properties than they deserve. On the 
whole, however, the choice of material and the emphasis put 
on it is very good. 


The volume is well printed and well indexed. On account 
of its being so up-to-the-minute, and its contents so well 
chosen, it is a very useful reference book even to those who 
read Italian with less facility than other languages in which 
metallurgical information is published. The quality of recent 
Italian metallurgical articles and treatises is so good that, if 
it is kept up, an English-speaking metallurgist will probably 
find a reading knowledge of Italian more useful than of 
any foreign language save German. H.W. Gillett (3) -B- 


Hardness, Microstructure and Temperature Coefficient of 
the Electric Resistance of the Iron-Platinum-Alloys. (Hirte, 
Mikrostruktur und Temperaturkoeffizient des elektrischen 
Widerstandes der Eisenplatin-Legierungen.) W. A. NeMILow. 
Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 204, Feb. 9, 
1932, pages 49-59. 

All Fe-Pt alloys are magnetic at room temperature, with 
increasing content of Pt the magnetizability decreases. The 
method of making these alloys in the Krystol-furnace and 
in the oxy-hydrogen flame is described. The hardness curve 
is irregular with 2 maxima for the annealed alloys which 
points to the existence of 2 solid solutions at about- 35-40 
and 60-70% Pt. The microstructure shows a more or less 
definite pattern of straight lines. The curve of the tempera- 
ture coefficient drops irregularly with the Pt-content and 
has 2 minima. 9 references. Ha (3) 
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CORROSION, EROSION, OXIDATION, PASSIVITY & 
PROTECTION OF METALS & ALLOYS (4) 


Reactions with Liquid Chlorine. (Ueber Reaktionen mit 


fliissigem Chior.) J. Mryer W. Auticn. Zeitschrift fiir ange- 
wandte Chemie, Vol. 44, Jan. 1931, pages 21-23. 

A number of metals were tested to determine their be- 
havior in contact with liquid Cl at temperatures up to 
140° C. Te and Se formed the tetrachloride at —80° C.; 
V shows a sudden violent reaction at room temperature. 
Gold is chlorinated completely at moderate temperatures, 
but with Ag, the film of silver chloride forms a certain 
protection against further chlorination; Pb also shows only 
a surface action. Cr and Mn react only if a little water 
is added. Si and crystalline B are very resistant. Ha (4) 


The Evaluation of Production Corrosion Losses. STANLEY 
Git & Frep W. Kart (Gulf Oil Companies). Proceedings American 
Petroleum Institute, Dec. 1931, Section IV, pages 27-35. Oil & Gas 
Journal, Vol. 30, Nov. 12, 1931, pages 44, 138, 140, 142-144; Oil Weekly, 
Vol. 63, Nov. 20, 1931, pages 20-24, 25, 28, 30, 32, 34. 

Up to the present time there has been developed no uni- 
form system whereby the magnitude of the economic losses 
arising from corrosion of production equipment can be de- 
termined. The general principles which must be applied in 
evaluating losses resulting from corrosion of production 
equipment are discussed under the headings of direct loss 
of material, cost of repairs, loss of production, indirect in- 
crease in production corrosion, and other sources of cor- 
rosion loss such as water-flooding of producing formations 
due to corrosion. The fundamental formula from which 
formulae are derived for each specific type of corrosion is 


Actual loss Depreciated Scrap 
of = value at = recovering 
material time of failure value 
VVK (4) 


The Theory of Metallic Corrosion in the Light of Quanti- 
tative Measurements. Part IV. G. D. Bencoucn, A. R. Ler & 
F. WorMwWELL. Proceedings Royal Society, London, Vol. 131, May 1, 
1931, pages 494-517. 

The factors which prevent the steady progress of cor- 
rosion are first, formation of insoluble substances which 
give a local protection, and second non-uniform supply of 
oxygen. Test results with potassium chloride and potassium 
sulphate solutions are communicated. Ha (4) 


Corrosion of Iron. C. W. Borcmann. Bell Laboratories Record, 
Vol. 10, Mar. 1932, pages 230-232. 

Brief description of corrosion as an_ electrochemical! 
process. The nature of the corrosion product is important. 
Products that have a gel structure can absorb moisture so 
that the moisture is not “free” to act as an electrolyte. 
Beyond a certain critical relative humidity, 40% at normal 
temperature in the case of iron rust, the moisture is free 
and rapid attack occurs. It is suggested that the corrosion 
product on a Cu-bearing steel is of such nature that it 
takes a higher humidity to produce free moisture. 

Ha+Hwe (4) 

The Effect of Oxygen on Gaseous Hydrogen Sulphide Cor- 
rosion of Tank Steel. Joun M. Devine, C. J. Witnetm & Lupwic 
Scumipt. Report of Investigations 3160, United States Bureau of Mines, 
Feb. 1932, 19 pages. 

Oz is necessary to cause corrosion. The O/H2S ratio in 
the gas is the prime consideration in predicting the magni- 
tude of the corrosion; with a ratio of approximately 114, 
the maximum corrosion was obtained. Gases of relatively 
low HeS content are more active in producing corrosion 
in the presence of a small amount of Og than are gases 
containing a relatively large amount of HeS. However, 
approximately 0.025% (16 grains/100 ft.3) HeS is the lower 
limit for producing severe corrosion at atmospheric pres- 
sure. Corrosion proceeds proporttonally with time; scale is 
non-protective. AHE (4) 


The Velocity of Corrosion from the Electrochemical Stand- 
point. U. R. Evans, L. C. Bannister & S. C. Britton. Proceedings 
of the Royal Society, London, Vol. A131, 1931, pages 355-375. 

It is shown experimentally that, under conditions favor- 
able for the complete tapping of electric currents flowing 
between the anodic and cathodic portions of corroding 
metals, the currents measured are equivalent to the cor- 
rosion produced. This is true both when the anodic and 
cathodic areas consist of different metals, and when the 
whole system consists of one metal, the anodic and ca- 
thodic areas being determined by differences in oxygen con- 
centration. Owing to polarization, anodic and cathodic 
potentials tend to equality as the current flowing increases. 
This sets a limit to the corrosion rate which cannot be 
exceeded. There is an approximation to “equi-potential con- 
ditions” at fairly high concentrations, but anodic and ca- 
thodic potentials differ considerably in dilute solutions, 
where owing to the low specific conductivity, an appre- 
ciable residual e.m.f. is necessary to force even the small 
corrosion current through the circuit. Experimental re- 
sults must be interpreted with caution, that is, when the 
primary skin has only occasional weak points (as on stain- 
less steel), or if the anodic surface becomes covered with 
an undissolved layer of the anodic product. In most cases, 
the polarization which limits the corrosion rate occurs at 
the cathodic area, and is due to limitations of oxygen 
supply. Cathodic polarization curves, under controlled con- 
ditions of oxygen supply, end at high potentials in a hori- 
zontal part, indicating the law governing the ratio of 
anodic and cathodic areas. When corrosion starts at a 
weak point in the invisible film covering the sur-_ace of 
a metal, the area undergoing attack extends (or contracts) 
until the cathodic current density on the part remaining 
unattacked is equal to the “protective value”; the current 
flowing under these conditions defines the rate of corrosion. 
The “protective value” is the current density which will 
cause any incipient attack on a weak point to lead to the 
precipitation of rust sealing the defect. This principle is 
used in the cathodic method of corrosion prevention, and 
several other methods of protection depend on the same 
principle. WAT (4) 
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The Corrosion of Metals Il. (In English). W. Patmarr. Svenska 
Bokhandelscentralen A-B, Stockholm, 1931. Paper, 6% x 9% inches, 
198 pages. Price $3.85. 

This volume includes rather detailed descriptions of ex- 
periments carried on by Palmaer’s students in 1920-1924, 
which relate to special cases. Later research of a more 
general nature was recorded in Part I. Part III, not yet 
published, is to deal with the special theory of the cor- 
rosion of iron. 

The title is somewhat misleading, as practically all the 
experiments deal with the rate of solution of metals in 
acid or other active solvents and not with corrosive con- 
ditions under which the metals would have a useful life. 
The author considers that all the experiments support the 
opinion that the primary factor in corrosion is the activity 


of local galvanic elements. The experiments deal with 
malleable iron, soft iron, electrolytic iron, zinc, aluminum, 
etc. 


There is a table of contents, but no index. The high 
spots of the various investigations are not well summarized 
and those who happen to be interested in the rate of so- 
lution of metals by acids will have to read the whole book 
to follow the argument. H. W. Gillett(4)-B- 


Temporary Rust Preventers. E. C. J. Marsu & E. MItts. Air- 
craft Engineering, Vol. 4, Mar. 1932, pages 57-62. 

The protection of partly finished and completed ferrous 
metal parts against corrosion has been studied. Mild steels 
still possess many advantages over non-corrodible metals. 
After reviewing the various protective methods, the merits 
of various classes of grease and oils are considered in 
detail giving the results of a large number of experimental 
tests with analytical and tabulated data and some selected 
photographs showing the relative efficacy of the media 
tried. Alkalies, waxes, soap greases, soluble oils, and non- 
drying varnishes are to be avoided as protective agents 
except in those rare cases where special conditions sug- 
gest their obvious adoption. Mineral oils and jellies usually 
command priority. Where lubrication is also a require- 
ment; for components flowing through machine shops; for 
components, initially thoroughly clean, to be stored under 
reasonably good conditions; for slushing machinery during 
shut downs; and for all cases where good protection is 
required but contamination of non-ferrous parts is pos- 
sible—mineral products should always be selected. Lanoline 
products yield the best protection. They should always be 
considered for finished iron and steel articles where ex- 
cellent protective qualities are desired but where lubricity 
is not paramount. Where storage conditions are bad, lin- 
seed oil offers an alternative to lanoline in the coating of 
metal parts awaiting finishing processes. WAT (4) 


Corrosion Tests Proving Value of Coatings. Floyp SwINbeELt. 
Oil Weekly, Vol. 61, May 22, 1931, pages 29-30. 

The present investigation of protective coatings for pipe 
lines resulted from recommendations of the sub-committee 
on production and pipe line corrosion of the A. P. I. in the 
chairman’s report in 1928. This report describes the second 
test opened for inspection. (4) 


Evaluation of Laboratory and Service Corrosion Tests. 
(Bewertung von Laboratoriums- und Naturrostversuchen.) 
K. Darves. Paper before the First Corrosion Congress of the Verein 
deutscher Ingenieure, Verein deutscher Eisenhiittenleute, Deutsche 
Geselischaft fiir Metallkunde and the Verein deutscher Chemiker, Oct. 
20, 1931, Berlin. 

Laboratory corrosion tests aim to determine, on a small 
scale and in a short time, the properties which are im- 
portant for practical behavior. The general behavior of 
materials against corrosion attack cannot be established 
by laboratory tests, since the practical behavior depends 
less on the material than on the properties of the layers 
that are formed on the surface during corrosion. Corrosion 
tests in acids do not result in any conclusions as to the 
behavior in the atmosphere or in natural waters. Cor- 
rosion tests, therefore, should be performed under the 
actual conditions of application. GN (4) 


The Nature and Causes of Dislodzgment of Rust in Pipes. 
(Beschaffenheit und Ursachen der Rostablagerungen in 
Rohrleitungen.) K. Bunte & P. Struck. Das Gas- und Wasserfach, 
Vol. 75, Jan. 1930, pages 87-89. 

Tests were made to investigate the causes of rust which 
flaked off and clogged gas pipes. The oxygen content of 
the gas in the presence of condensed water has a direct 
effect on the kind of rust formed. Corrosion by steam is 
eliminated by drying the gas. When regeneration takes 
place, the addition of air must be very carefully regu- 
lated to prevent entrance of any oxygen into the gas. 
Washing the gas to remove impurities as well as hydro- 
carbons in the gas reduced the amount of rust. Gas can- 
not be purified satisfactorily as yet, but careful super- 


vision of the purification system is very advantageous for 
lessening the formation of rust which flakes to clog the 
pipes. MAB (4) 


Gas Plant Corrosion. B. G. Dicx (Portland Gas & Coke Co.) Gas 
Age-Record, Vol. 68, Sept. 12, 1931, pages 381-386. 

Part of Report of Committee on Plant Corrosion of the 
Pacific Coast Gas Association. So far there seems to be no 
concerted effort to reduce losses from corrosion in gas 
plants. Incomplete data that are now available cover only 
some of the more severe problems in conrosion; problems 
which the gas companies have from economic necessity 
been forced to combat scientifically. It is the opinion of 
the committee that 2 continuous comprehensive study of 
the causes and preventions of plant corrosion will be the 
logical procedure to follow if these corrosion losses are 
to be reduced to a minimum. Recent developments are 
discussed such as Cr and Cr-Ni steels, nitrided steels, the 
use of Al for oil storage tanks, paints and paint testing. 
Data on general corrosion problems and on accelerated 
paint testing is given in a report by the Central Arizona 
Light & Power Co. at Phoenix, Arizona. VVK (4) 
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Metallography & Macrography (5a) 


Physics and Metallography of Magnesium. (Beitriige zur 
Physik und Metallographie des Magnesiums.) E. Scuminpr. Die 
Metallbérse, Vol. 21, June 13, 1931, page 1110; July 25, 1931, page 1398. 

Reviews a paper before the Deutsche Bunsengesellschaft 
fiir angewandte physikalische Chemie, Vienna, 1931, discuss- 
ing the anisotropy of physical properties, aging and de- 
formation phenomena and formation of solid solutions. The 
second review refers to a more recent paper before the 
Kaiser Wilhelm Institut fiir Metallforschung, Berlin, 1931, 
which reports experiments on physicals, plasticity and 
metallographic investigations on binary solid solutions of 
Mg. EF (5a) 

The Equilibrium Diagram of Iron-manganese-carbon Al. 
loys of Commercial Purity. E. C. Barn, E. S. Davenport & W., S. 
N. Wartnc (Research Lab. of the U. S. Steel Corp.). American Insti. 
tute Mining & Metallurgical Engineers, Technical Publication No. 467 
Feb. 1932, 24 pages. 

Alloys of commercial purity prepared in a 250-lb. arc fur- 
nace were used. They contained as much as 1.5% C and 15% 
Mn. All forged without difficulty. The portion of the equili- 
brium diagram representing transformations in the solid 
state was determined from a microscopic examination of 
the alloys as quenched from. various temperatures. X-ray 
methods were also used, but they served only to confirm the 
results of microscopic examination. The phases austenite, 
ferrite and carbide were found. Mn was considered as re- 
placing some Fe in the carbide phase as the Mn content in- 
creased. The epsilon phase was not considered to be stable 
at any temperature. Few data are given, but the results are 
shown in sections of the 3-dimensional diagram. 14 refer- 
ences, JLG (5a) 

A Metallographic Investigation of Native Silwer. H. C. H. 
CARPENTER & M. S. Fisuer. Bulletin Institution of Mining & Metallurgy 
No. 330, March 1932, 22 pages; No. 331, Apr. 1932, pages 1-25; Metal 
Industry, London, Vol. 40, Mar. 25, 1932, pages 344, 349. 

The authors, investigating 21 specimens of native Ag and 
Ag ores from 14 localities, found that Ag can recrystallize at 
ordinary temperature but that when it does so the recrystal- 
lization is incomplete and the structure of the metal does 


.not become homogeneous, Native Ag is deposited by aqueous 


solutions of meteoric or juvenile origin. Supergene Ag and 
Ag deposited by cool hypogene solutions may have an un- 
altered structure free from any trace of recrystallization, or 
a partly recrystallized structure, but not a coarse homo- 
geneous structure like that produced by annealing the 
metal. A structure of the latter type is characteristic of 
native Ag that has been formed by highly-heated hypoeene 
solutions at a temperature above the normal recrystalliza- 
tion temperature of Ag, about 200° C. Native Ag from most 
localities has been deposited by meteoric waters or by cool 
hypogene solutions. At Excelsior Prospect (N. Rhodesia), 
at Lake Superior and in the Cobalt district of Ontario Ag 
has been deposited by hot juvenile solutions at a tempera- 
ture above 200°. Contains 30 excellent microphotographs. 
PRK+AHE (5x) 

Equilibrium Relations in Aluminum-copper-magnesiim 
and Aluminum-copper-magnesium Silicide Alloys. E. H. Dix, 
Jr., G. F. Sacer & B. P. Sacer (Aluminum Research Laboratories). 
American Institute Mining & Metallurgical Engineers, Technical Pw ii- 
cation No. 472, Feb. 1932, 13 pages. 

The effect of 0.5% Meg on the solid solubility of Cu in Al 
was investigated by microscopic methods. This quantity of 
Me slightiy decreased the solubility of Cu at all tempera- 
tures. The small decrease in solubility would hardly account 
for the effects of Mg in strong Al alloys. The influence of 
Mg in these alloys may be due to the effect that it exerts 
on the degree of dispersion of the CuAlg or the precipitation 
rate. The effect of 1.8% MgeSi on the temperatures and con- 
centrations at which CuAls is precipitated was found to be 
negligible. In these alloys, however, a new phase containing 
Al-Cu-Mg-Si is formed. The line along which this compound 
is formed is somewhat over 100° C. above the liné along 
which CuAlg is formed. 15 references. JLG (5a) 

Multiple Systems with Iron, IV. The System Cr-C (and fe- 
Cr-C). (Ueber Mehrstofisysteme mit Eisen, ITV. Das Sysicm 
Cr-C (and Fe-Cr-C). E. Frremann, F. SaAverwatp & A. WINTRICH. 
Zeitschrift fiir anorganische und aligemeine Chemie, Vol. 203, Dec. 30, 
1931, pages 64-74. 

The equilibrium diagrams were determined and discussed; 
it is found that a stable and a metastable system co-exist. 
Carbides exist in several modifications, CrgCe, Cr7Cs, and 
Cr4C; they differ by the degrees of hardness and can be 
distinguished by relief polish. The solubility of C in solid 
Cr is apparently smaller than 0.03%. 13 references. Ha (5a) 


Equilibrium Relations in Aluminum-cobalt Alloys of High 
Purity. Wr1it1am L. Finx & H. R. Frecue (Aluminum_Research Labo- 
ratories). American Institute Mining & Metallurgical Engineers, Tech- 
nical Publication No. 473, Feb. 1932, 10 pages. 5 

According to Gwyer, a eutectic is formed at the Al end of 
the diagram between Al and CogAli3. Analyses of the com- 
pound obtained as a residue indicated that it corresponded to 
composition CogAlg. The eutectic concentration appeared to 
be 1.45% Co as judged by microscopic examination, but ex- 
trapolation of freezing point data indicated that it was 1.0% 
Co. The solid solubility of Co in Al at just below the eutectic 
temperature was found to be less than 0.02%. The liquidus 
between the eutectic and the compound was determined by 
analyzing the liquor in equilibrium with CogAlg at various 
temperatures. The eutectic temperature was found to be 657 
C. The diagram up to 8% Co is given. 11 references. JLG (5a) 


Antifriction Alloys of Sn, Pb, Cu and Sb Rich in Tin. (Sur 
les alliages antifrictions Sn, Pb, Cu, Sb riches en étain.) M. 
Fournier. Revue de [fétallurgie, Vol. 29, Feb. 1932, pages 101-107. 
“36 alloys containing a maximum of 12% Sb, 6% Pb and 6% 
Cu were studied microscopically and by hardness determina- 
tion both in slowly cooled and chill cast state. Cu besides 
supplying a hard constituent Sn-Cu acts as a stabilizer per- 
mitting the formation of a homogenous alloy after a rea- 
sonabiy slow cooling. Under the microscope Sb can be 
estimated when higher than 8%, Cu fairly well but Pb not 
at all. IDG (5a) 
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ration. This machine pays for itself in no time through the labor saved. 





LEITZ-OGRAPH Your Metal Samples as a Guarantee of unfailing and re- 
liable results. 











Consult Our Technical Staff 


for recommendations and assistance in solving your micrometallographic problems. 


E. LEITZ, Ine... "5 * 


Washington, D. C. San Francisco, Calif. Chicago, Ill. Los Angeles, Calif. 
927 Investment Bldg. 86 Third St. 122 So. Michigan Ave. Sill West 7th St. 












METALS & ALLOYS 
September, 1932—Page MA 265 





Structure & X-Ray Analysis (5b) 


A Precision Method of Measuring Small Changes of Lai- 
tice Spacings of Metal Single Crystals. Rupo_tr C. HERGENROTHER. 
Physics, Vol. 2, Feb. 1932, pages 63-69. 

A method of studying the progressive crystal lattice 
changes occurring in a series of alloys or mixed crystals 
is described. This method compares the Bragg angles of 
X-ray reflection from standard crystals with those of the 
crystal being studied. The important features of the 
method are simplicity and high accuracy (0.002%), which 
is attained without the use of an accurately calibrated angle 
scale. The theory of the method is discussed and two ex- 
amples of experimental data which have beeu obtained are 
given. WAT (5b) 

The Cathode Ray Effect Connected with X-ray-Spectro- 
scopic Analysis. (Ueber den bei roentgenspektroskopischen 
Analyse auftretenden Kathoden-strahleneffekt.) M. IsHisasul. 
Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 202, Dec. 24, 
1931, pages 372-374. 

The author describes the change which a composition 
of Ti oxide, Ba sulphate and Fe oxide undergoes when 
subjected to analysis by cathode rays. The intensity of 
certain lines is increased. A number of measurements on 
meteorites are described. Ha (5b) 

Corrosion Structure, Corrosion Mechanism and the Tam- 
man Resistance Limits. X-ray Examination of Gold Copper 
Single Crystals. (Korrosionsgefiige, Korrosionsmechanismus 
und die Tammann’schen Resistenzgrenzen. Rintgeno- 
graphische Untersuchung an Gold-Kupfer-Einkristallen.) 
tu GraFr. Metallwirtschaft, Vol. 11, Feb. 5, 1932, pages 77-82; Feb. 12, 
1932, pages 91-96. 

Contains 14 references. Au-Cu alloys consisting of single 
crystals were etched with various reagents which attack 
Cu but not Au, and the surface of the alloys was then 
examined by means of X-rays to determine its composition 
and structure. The liberated Au atoms, which are not at- 
tacked by the reagents, combine to form a thin new layer 
on the surface of the alloy with the same crystallographic 
orientation as that of the Au-Cu single crystal. Strongly 
oxidizing reagents such as HNOs, HeCrOg and HMnQO, pro- 
duce a layer of pure Au without any intermediate zone. 
Weakly oxidizing reagents, alcoholic picric acid, sulphur 
compounds, such as (NH 4)xS and NagS, and gases at ordi- 
nary temperatures produce a Au rich alloy of variable Cu 
content. At elevated temperatures, above 200°C., where 
atomic diffusion takes place, gases produce a pure Au 
surface layer which gradually changes to the alloy struc- 
ture. Aqua regia, which attacks both Cu and Au, produces 
a pure Au surface while KCN-He2QOe solution forms an: alloy 
structure. The theory of the formation of the surface layer 
is discussed at length. There are 3 possible ways: directly, 
through the lattice forces, or indirectly, through diffusion 
or ionization. Under the action of strongly oxidizing re- 
agents, including aqua regia, both Au and Cu atoms on the 
surface become ionized. The Au atoms leave their posi- 
tion in the lattice and exchange places with neutral Cu 
atoms, transferring their charges to the Cu atoms when 
they reenter the lattice, until a surface of pure Au is 
formed. Under the action of gases at ordinary temperatures 
and other solutions the Cu atoms only become ionized and 
are removed from the lattice. The exposed neutral Au 
atoms remaining in the lattice rearrange themselves due 
to their lattice forces. A small number of Cu atoms are 
trapped in the rearranged structure, forming a _ surface 
alloy rich in Au and with variable Cu content. During 
gas attack at elevated temperatures the mobility of atoms 
due to diffusion outweighs the lattice forces and no Cu 
atoms become trapped in the surface layer. This theory 
is used to explain the limits of resistance to chemical at- 
tack, described by Tamman. Reagents which form an Au 
rich surface alloy attack alloys containing up to 25 atomic 
% Au. Due to the uni-dimensional mobility of the atoms 
one Au atom is enough to block the attack on a whole 
chain of atoms. Strongly oxidizing reagents attack up to 
50 atomic % Au alloys, as the ionized atoms have tri- 
dimensional mobility and it requires 2 Au atoms to pre- 
vent attack by the reagent. CEM (5b) 

X-Ray Research in Metallurgical Science. (Rintgenforsch- 
ung in der Metallkunde.) Vol. 10 of Ergebnisse der Exakten Natur- 
wissenschaften. Utricnh Den.tinGer. Julius Springer Verlag, Berlin, 1931. 
Paper, 6 x 9% inches, 386 pages. Price 37.60 RM. 

This paper appearing in one of the annual volumes of 
a series relating to progress of science has also been pub- 
lished as a separate monograph. The author is well known 
for his investigations in the field of the structure of metals 
and alloys, especially as regards the theory of deformation. 
The subject matter is divided into two parts; the first, 
researches on states which are in thermodynamic equilib- 
rium, including structures and properties of elementary 
metals, solid solutions, over-structures and eutectics, and 
intermetallic compounds; and second, states which are not 
in thermodynamic equilibrium, including intermediate 
states of metallic transformations, growth structures, cor- 
rosion and deformation mechanism, and recrystallization 
texture. 

The material is presented, of course, in very condensed 
form but some of the topics are of particular value, inas- 
much as they are little known in other books dealing 
with X-ray methods. Among these are the treatment of the 
total and free energies of transformations such as body- 
centered and face-centered cubic iron, over-structures—that 
curious alloy behavior indicated by the appearance of new 
lines in the diffraction patterns, structure of the prop- 
erties of marcasite, aging of metals and alloys, and the 
mechanism of deformation such as Has been presented in 
several papers by the author. The whole exposition stresses 
the theoretical side and thus the monograph forms a valu- 
able addition to more detailed descriptive results in the 
fleld of metallurgy available in several textbooks. It is to 
be hoped that the author will bring the material up to 
date yearly or expand the topics here treated into a book. 
George L. Clark (5b)-B- 
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Experiments on the Emission and Absorption of Radiation 
by Metallic Silver. F. L. Mouter. Bureau of Standards Journal of 
Research, Research Paper 421, Vol. 8, Mar. 1932, pages 357-364. 

The emission spectrum of Ag bombarded by electrons is 
characterized by a high intensity from the visible to 3600 
A. U., with a decrease to a very low value beyond 3200 A. U. 
The spectrum emitted by Ag bombarded by 100-volt elec- 
trons in high vacuum is similar to the emission of a Ag 
probe surface at a low positive potential in a caesium dis- 
charge. Probe emission spectra at different temperatures 
have been compared and a small effect found which may or 
may not be a pure temperature effect. The slope between 
3600 A. U. and 3200 A. U. becomes slightly less with a shift 
toward longer wave length with increasing temperature. 
The absorption of a silvered quartz plate has been measured 
at temperatures between 20° and 490° K. There is a large 
increase in absorption with increasing temperature limited 
to the range 3350 to 2950 A. U. with a maximum effect at 
3100 A. U. The effect is a decrease in slope of the violet edge 
of the selective transmission band with increasing tempera- 
ture. The results are contrary to a theory proposed by 
Boeckner and the author. The observed change in emission 
is less and in absorption much greater than the predicted 
effect. WAT (5b) 

An X-Ray Investigation of Some Copper-Aluminum Alloys, 
G. D. Preston (National Physical Laboratory). London, Edinburgh & 
Dublin Philosophical Magazine & Journal of Science, Series 7, Vol. 12, 
Nov. 1931, pages 980-993. 

Gives results of an investigation dealing with that part of 
the Cu-Al system containing 31-50 atomic % Al. The lower 
limit coincides with the boundary of the y phase. This in- 
vestigation shows that the cubic y phase has a homogeneity 
range extending from 31 to 35.5 atomic % Al. Above this, a 
hexagonal phase exists in the neighborhood of 43 atomic 
% Al and then by an orthorhombic phase which is probably 
CuAl. The hexagonal phase exists over an extended range 
of temperature and probably exists at room temperature 
The orthorhombic exists at about 600° C. but probably un- 
dergoes transformation at room temperatures. Some general 
deductions tend to support the theory advanced by W. Ro- 
senhain concerning the nature of intermetallic compounds. 
Rosenhain’s theory is that neighboring phases in a constitu- 
tional diagram might arise from definite molecular groups 
of atoms held together by other atoms, the range of ex- 
istence (in concentration) of the phase being supposed to be 
due to the possibility of replacing the binding atoms by 
atoms of either element while the “‘molecule” or group re- 
mained unchanged from phase to phase. RHP (5b) 

Research on Primary Crystallization. (Beitriige zur Frace 
der Primirkristallisation.) F. Rapatz. Stahl und Eisen, Vol. 52, 
Feb. 18, 1932, pages 171-172. 

Discussion of Hensel, Tammann and Leitner’s resear: 
studies on primary crystallization. Variables considered ar 
composition of alloys, casting témperature, rate of castin 
type of mold and mold preheating, with their separate effec 
on amount of primary, secondary, and tertiary crystallizatio: 
zones, transcrystallization, and crystal size. 2 types of ma 
terials were stressed: (1) high Sn alloys, and (2) 3 to t 
Si steels. DTR (5b) 

The Present Status of Possibilities of Diascopic X-Ray 
Tests. (Der gegzenwartige Stand Rintgendiaskopischer Prii- 
fungsmiglichkeiten.) H. Reitnincer. Werkstattstechnik, Vol. 25 
May 1, 1931, pages 225-230. 

The principle of translucency for X-rays are discussed 
and apparatus for this simplest method of X-ray testing in 
the shop described. A list of 30 references is added. 

Ha (5b) 

New Calibration Method for Precise Determination of Lat< 
tice Constants of Poly-crystalline Material. (Neue Eichungs- 
methode zur Priizisionsbestimmung von Gitterkonstanten an 
polykristallinen Materialien.) F. Recier. Physikalische Zeitschri/t, 
Vol. 32, Sept. 1, 1931, pages 680-687. 

Deviations from the true value of space lattice constants 
were noticed on polycrystalline material investigated by the 
Debye-Scherrer-Hull method. In spite of taking into account 
the Harding correction, increasing values of space lattice 
constants were measured with increasing reflection angles 
and with constant dimensions of the sample on one hand 
and a steady increase of the mean value of the space lattice- 
constants was obtained with increasing sizes of 2 g of the 
sample on the other hand. Therefore Regler set forth to 
quantitatively study the sources of trouble in order to elimi- 
nate errors in future measurements. The corrections which 
must be taken into account in addition to the Harding cor- 
rection are graphically presented. The investigator employed 
an X-ray tube of 20 kv, 10-2 Amp, provided with an Fe anti- 
cathode and Lindemann window and used the Ka radiation 
of Fe. EF (5b) 


X-Ray Crystal Analysis. G. Canocan Rotnery. Electrical Review, 
Vol. 110, Jan. 8, 1932, page 48. 

Review of a report issued by an X-Ray Committee under 
the chairmanship of Sir William Bragg, appointed by the 
Department of Scientific and Industrial Research. One of 
the problems investigated was the “spoiling” and recovery 
of W magnet steels. These steels show a serious drop in 
coercive force after heat treatment between 900° and 1000° C. 
but recover their magnetic quality after a brief reheating 
at 1250° C. Before hardening and magnetizing, W steel gives 
an X-ray pattern with lines of qa-iron. After treating at 
900° C., the pattern contains new lines due to formation of 
tungsten carbide, WC, and a mixed carbide of tungsten and 
iron, Feq WeC. The carbide lines disappear on reheating at 
1250° C. If the steels are H2O quenched at 850° C. or lower, 
after heating at 1250° C., the carbide lines will appear. An- 
nealing at 1250°, 1150°, 1025° and 900° C. resulted in the ap- 
pearance of the carbide lines at 1150°, the Fe4 WeC lines in- 
creasing continuously as the temperature fell. The X-ray 
method has been applied to the study of electrolytic deposits 
of metals. Investigation showed distinct selective erysta! 
orientation, the degree of orientation depending upon cur- 
rent density and the nature of the electrolyte. MS (5b) 
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The Intensities of Interferences Produced by Rapid Cath- 
ode Rays and a Suitable Apparatus for Demonstration Pur- 
poses. (Ueber die Intensitiiten der Interferenzen von schnel- 
len Kathodenstrahien und Vorfiihrung eines einfachen In- 
terferenzapparates fiir Demonstrationszwecke.) F. KircHNer. 
Physikalische Zeitschrift, Vol. 32, Dec. 15, 1931, pages 969-971. 

The utilization of X-rays for the investigation of crystal 
powders is compared with the application of cathode rays. 
Experiments on poly-crystalline material and single crys- 
tals are discussed and a simple interference apparatus is 
demonstrated at the 7th Deutscher Physiker und Mathe- 
matikertag, Bad Elster, Sept. 1931. EF (5b) 


An X-ray Study of the Nature of Solid Solutions. Rogert 
T. Puetps & WuHeEELER P. Davey (Pennsylvania State College). Ameri- 
can Institute Mining & Metallurgical Engineers, Technical Publication 
No. 443, Feb. 1932, 14 pages. 

Ag-rich alloys containing as much as 9% Al were pre- 
pared from metals of high purity. Their lattice dimensions 
were determined by X-ray diffraction methods, where the 
patterns were compared with NaCl. Densities were ob- 
tained by weighing in air and alcohol. The samples were 
heat treated in order to promote homogeneity. From the 
diffraction patterns, it was evident that about 5.4% Al 
was soluble in solid Ag. Further additions of Al gave 
aggregates of AgsAl. The densities as calculated from 
lattice parameters and as determined by weighing were 


the same for pure Ag, but as Al was added the density 
determined by weighing was less than the calculated value. 
The difference between the 2 values increased with in- 


creasing Al. From considerations of the possible arrange- 
ments of atoms in crystals, it was concluded that the Al 
atoms could not be replacing the Ag atoms, but the Al in 
solution was chemically combined with the Ag. In this 
case, there are units of structure of lower density, which 
are not sufficiently abundant to form a diffraction pattern. 
This picture was not found to be inconsistent with any of 
the Known properties of solid solutions. 25 references. 
JLG (5b) 


in X-Ray Determination of Crystal Orientation in Nickel, 
Copper and Aluminum, Produced by Cold Rolling. C. B. Hotta- 
BAUGH Ag P. Davey. Physical Review, Vol. 37, June 15, 1931, pages 
1697-1698. 

High purity Ni, Cu and Al, free from all preferred orien- 
tation, were cold rolled in such a way as to produce no 
appreciable temperature rise and the orientations were de- 
termined after each pass. Ni and Cu showed identical 
orientations both as to limits of ranges of preferred orien- 
tations and mean positions. The number of passes through 
the rolls determines the probability that a crystal fragment 
will be within the preferred range. Al shows a related 
preferred orientation, but with widely different angular 
limits which depend on the number of passes through the 
roils. This work shows, contrary to the accepted belief, 
that except for Cu and Ni, the common face-centered cubic 
metals show differences in preferred orientation, both with 
respect to the limits of preferred range and with respect 
to the mean position of orientation. WAT (5b) 


im the Question of Slip in Crystalline Structure during 
Rolling. S. T. Konopeevsxy. Zhurnal Prikladnoi Fiziki (Journal of 
{pplied Physics), Vol. 4, No. 3, 1927, pages 1-8. 

| is found to possess 2 different types of structure, de- 
pending on the degree of working. One is obtained as the 
result of light rolling and possesses an axis in the plane 
of a rhombic dodecahedron, between the directions (111) 
and (211), somewhat nearer to the latter. The other, pro- 


duced by heavy rolling, has an axis the indices of which 
al (110), while the upper surface of the plate is in the 
plane parallel to the cube (100). No transitional stages 
between the 2 types can be detected, although the presence 
of both may be observed quite clearly on a rolled plate. 


An explanation of the formation of the 2 types is given. 
WHB (5b) 

\ Heating Arrangement for X-Ray Samples (Ueber eine 
Heizvorrichtung fiir Rintgenpriiparate). G. WasseRMANN. Metall- 
wirtschaft, Vol. 10, Dec. 4, 1931, pages 922-923. 

Disadvantages of other methods are overcome by heating 
the sample in the stream of an inert gas which has been 
heated outside of the X-ray apparatus. The sample is mount- 
ed vertically in a small porcelain tube and the gas flows 
from a cylinder through a furnace and then through a short 
movable glass tube at right angles to the sample. On the 
opposite side of the sample, another glass tube of larger 
diameter is mounted through which the gas is removed by 
suction. The distance of the 2 glass tubes from the sample 
can be closely adjusted. The thermocouple for determining 
the temperature of the sample is placed in the exit tube. 
Advantages of this method are accessibility of the sample 
by moving the glass tubes, adjustment of the temperature 
by varying the gas pressure and accuracy of temperature 
measurement. CEM (5b) 

The Chemistry of Alloys. (Zur Chemie der Legierungen). 
A. WestGrEN. Zeitschrift fiir angewandte Chemie, Vol. 45, Jan. 9, 
1932, pages 33-40. 

After discussing the variability of the composition of alloy 
phases, the author deals with the determination of the formu- 
las of metallic phases from their atomic arrangements, quot- 
ing as examples measurements which have resulted in arriv- 
ing at the compositions of the Q-phase of the Cu-Zn system, 
of FeSie and other intermetallic compounds. A discussion 
follows of the similarity of the powder photograms of such 
intermetallic compounds as AgsAl and Cu;Si to that of @-Mn. 
The author concludes that consideration of the results pre- 
sented leads inevitably to the view that a new definition for 
what may be termed the ideal intermetallic compound must 
be formulated. Attention is then directed to the recurrence 
of similar structural types in the alloys of Cu, Ag, and Au, 
reference being made to Hume-Rothery’s observations re- 
£arding the relationship between the valence-electrons and 
the itoms in certain phases of these systems. Regularities 
in the structures of the alloys of the transition elements are 
made the subject of comment, the paper in closing empha- 
Sizing the value of X-rays in deciding the character of the 
various alloys which are met with. OWT (5b) 
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Vessels up to 15 feet or more in diameter can be inspected by 
this G-E x-ray outfit at the Sharon Plant of the P. |. W. Co. 


Petroleum Iron Works 


uses G-E X-Ray unit 
for weld radiography 


We could be more logical than the selection of 
General Electric x-ray equipment by the Petro- 
leum lron Works Company for examination of fusion 
welds in pressure vessels at their Sharon, Pennsylvania, 
plant ? 

For more than a third of a century our organization 
has specialized in the development and manufacture 
of x-ray apparatus. Whatever the industrial need for 
x-ray, General Electric has equipment to meet it. 


A welder desires to check his work—G-E produces 
a unit which quickly radiographs 41% inch steel plate. 


A foundryman has casting trouble—G-E produces a 
unit which discloses slag inclusions, blowholes, etc. 


A metallurgist would analyze the results of annealing 
—G-E produces a crystal diffraction unit. 


q A radio manufacturer has tube trouble — G-E pro- 
duces a unit which reveals hidden assemblies, 


—and so the list goes on—endlessly, it seems. Perhaps 
you, too, have a problem x-ray can solve. Your inquiry 
addressed to our Industrial Department will not obli- 
gate you in the least, and may save you thousands of 
dollars in scrap-pile waste. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 Jackson Boulevard 


Join us in the General Electric program broadcast every 
Sunday afternoon over a nationwide N. B. C. network. 


Chicago, Illinois 
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Graphical and Mechanical Evaluation of Debye-Scherrer 
Photeograms of Cubic, Tetragonal, Hexagonal or Ortho- 
rhombic Symmetry, including the following Examples: WC, 
PdF.2 and HgCly.. (Graphische bezw. maschinelle Auswertung 
von Debye-Scherrer Diagrammen kubischer, tetragonaler, 
hexagonaler und rhombischer Symetrie mit Anwendungs- 
beispielen: WC, PdF2 und HgCle.) E. Exert (Technische Hoch- 
schule Breslau) Zeitschrift fiir Kristallographie, Vol. 78, July 1931, 
pages 489-495. 

A simple evaluation method of Debye-Scherrer photo- 
grams is mathematically derived which, in contrast with 
the Hull-Davey charts, permits the use of straight lines 
due to a decomposition of the quadratic forms. A possi- 
bility of a mechanical evaluation method of Debye-Scherrer 
photograms is indicated and the description of the com- 
pleted apparatus is announced. The utilization of the 
graphical evaluation method is demonstrated by means of 
the following representative compounds: WC (hexagonal), 
PdFe2 (tetragonal) and HgCle (ortho-rhombic). EF (5b) 

Equilibrium Kelations in Aluminum-zine Alloys of High 
Purity. WituiaMm L. Finx & Kent R. Van Horn (Aluminum Research 
Laboratories). American Institute Mining & Metallurgical Engineers, 
Technical Publication No. 474, Feb. 1932, 11 pages. 

Hardness, conductivity measurements and microscopic 
examination were not found to be satisfactory for lo- 
cating the solid solubility limit of Zn in Al. This limit 
was therefore determined by use of X-rays, where powder 
patterns were obtained from filings at temperatures up to 
250 °C. The solubility limit was determined from the 
presence of diffraction lines from the Zn phase, a correc- 
tion being applied for the amount of Zn that would just 
fail to produce visible lines (0.5%). The solubility of Zn 
in Al was found to be: 


Temperature Zn 
vate thé ek wh oe es % 
ee eres ee 2.7 
SRG ud 6s os & bie. ale 06 wee ee 5.2 
Serre: ) See 7.4 
AAAS ar SE cee 9.4 
BOO ebb vine et ees « hea 13.4 

19 references. JLG (5b) 


The Structure of Rolled Zine and Magnesium (Die Walz- 
textur von Zink und Magnesium). V. Cacéiiott: & G. SAcus. 


Metallwirtschaft, Vol. 11, Jan. 1, 1932, pages 1-4. 
Contains 20 references. X-ray diffraction patterns were 
obtained for several samples of hot rolled sheet Zn and 


Me, with the X-rays impinging in 10 different directions. 
The Zn photograms have the same appearance as those 
previously published in the literature. The pole figures 
show preferred orientation not only for the base but also 
for the pyramid. The Mg photograms differ according to 
the initial rolling temperature. The base ring is blackened 
near the equator in every case but the other diffraction 
rings of sheets rolled at 300° C. and under are blackened 
evenly. Rolled at 550° C., they show 6 sharp concentra- 
tions of intensity. The pole figures show distinctly out- 
lined areas of concentration. The only difference between 
the structure of Zn and Mg is that in Zn the strongest 
concentration of the base surface is not in the rolling 
Plane but at an angle of about 30° to the rolling direc- 
tion, forwards and backwards, and about 25° to the rolling 
plane. The samples were also annealed at 200°, 400° and 
600° C. The recrystallization structure is practically the 
same as the rolled structure. CEM (5b) 

Report of the Abstract Committee. Abstracting Schemes 
for X-Ray Determinations of (1) Single Substances and (II) 
Series of Substances. (English) J. D. Bernat, P. P. Ewatp & Cu. 
MAveUtR. Zeitschrift fiir Kristallographie, Vol. 79, July 1931, pages 
495-530. 

The account of the abstract form proposed by a special 
committee appointed to consider the preparation of a stand- 
ard sheet for abstracting structural papers. EF (5b) 

A Simple Ray- and High-Voltage-Proof Apparatus for 
Structure Pictures. (Ein einfacher strahlen-und hochspan- 
nungssicherer Apparat fiir Strukturaufnahmen.) A. Bouwers 
& W. Busse. Zeitschrift fiir Kristallographie, Vol. 177, May/June 1931, 
pages 507-514, 

The X-ray tube is grounded in the center so that the 
preparation can be placed closer to the focus of the tube 
on account of the reduced voltage, and the time of ex- 
posure is greatly shortened. Ha (5b) 


Precision Determination of the Dimensions of Crystal 
Space Lattices. (Priizisionsbestimmung der Dimensionen von 
Kristaligittern.) N. H. Korxmeryer & A. L. Tu. Moesverp (Van’t 
Hoff Laboratory, Utrecht) Zeitschrift fiir Kristallographie, Vol. 80, 
Sept. 1931, pages 63-90. 

Directing the attention to the various sources of errors 
involved in space lattice determinations by the use of the 
powder method, the authors set forth to convert this X-ray 
method into a precision measurement. The improvements 
on the Debye--Scherrer camera and the subsequent evalu- 
ation refer to (a) the insertion of the film, (b) centering 
of the sample, (c) the photographic operation, (d) out- 
measuring technique, (I) evaluation, (II) checking, (III) 
correction for shrinkage (IV) corrections for the thickness 
of the sample, divergency of the beam and eccentricity of 
the testing sample (V) further calculations. The second 
part of the paper demonstrates the advantageous utilization 
of the writer’s suggestions based on an investigation on 
rock salt, showing that the improvements lead to a “pre- 
cision method of determination.” EF (5b) 

A Preliminary Report on a New Method of X-Ray Powder 
Diffraction. T. M. Haun. Physical Review, Vol. 37, 1931, page 475. 

A preliminary report on a method employing the use of 
a conical beam of X-rays incident upon powdered crystals 
arranged in a circular form about the central axis of the 
cone, normal to the axis. All rays diffracted through an 
angle © will be brought together at a common point on the 
axis of the cone. A photographic film along this axis re- 
ceives the record of the diffraction pattern, from which the 
spacing of the planes of the crystal may be determined. 
Advantages of this method are reduced time of exposure and 
an increased separation of diffraction spots. WAT (5b) 
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Radiation from Probe Surfaces Bombarded by Electrons, 
F. L. Monier & C. Boecxner. Bureau of Standards Journal of Research, 
Vol. 7, Oct. 1931, pages 751-764. 

Metals in the form of small probe surfaces are held at 
a positive potential in the highly ionized region of a dis- 
charge (commonly a cesium discharge) and under intense 
electron bombardment emit radiation. Photographic spec- 
tro-photometric measurements are made. Radiations at 7 
volts from W, Al, Be, Au alloyed with Cs, Th, and Pt are 
similar in intensity and intensity distribution. The spectra] 
energy distribution on a wave-length scale is nearly con- 
stant between 6,400 and 2,400 A. U. with a radiation flux 
of about 20 ergs for a wave-length range of ly and for 
a current density of 1 ampere/cm2. J (\) for Cu has a pro- 
nounced increase in the red and for silver a tenfold increase 
between 3,200 and 3,600 A. U. Above 6 volts this intensity 
distribution remains the same while with lower voltages 
it drops almost linearly to zero with increasing p. The 
threshold value of v agrees with the relation hu=e(V+W) 
where W is 1.45 volts for tungsten and about 2 volts for 
Cu, Ag, and Al. The voltage variation of intensity is dif- 
ferent for each metal. The intensity and intensity distri- 
bution of tungsten and silver radiation in a helium dis- 
charge are similar to values obtained in cz#sium vapor. The 
equal energy spectrum common to all metals is probably 
analogous to continuous X-rays. The selective radiation of 
silver and copper may correspond to characteristic X radia- 
tion. The high-frequency edge of the silver emission band 
has the shape of a Fermi distribution of electrons at 370° 
C., suggesting that the emission process involves the ion- 
ization of an underlying level and the fall of a conduction 
electron into that level. WAT (5b) 


Theoretical Studies on the Structure of Twins. (Struk- 
turtheoretische Studien tiber Zwillinge.) G. AMINorr & B. 
Broome (States Museum of Stockholm), Zeitschrift fiir Kristallographie, 
Vol. 80, Nov. 1931, pages 355-376. 

The theoretical discussion pertains to ZnS, C (diamond), 
Au and PbS. EF (5b) 

The Nature of Electron Movements in Crystals and Its 
Bearing on the Electrical Properties of Solids. (Uber die 
Natur der Elektronenbewegung in Kristallen und ihre 
Bedeutung fiir das elektrische Verhalten der festen Kérper.) 


LotHaR NorpHEIM. Metallwirtschaft, Vol. 11, Feb. 26, 1932, pages 121- 
124; Mar. 4, pages 135-138. 

Contains 9 references. A theoretical discussion on the 
relationship between the atomic structure and the differ- 
ence between conductors, semi-conductors and insulators, 


defiection of electrons, X-ray absorption patterns and the 

Hall effect. For details the original article must be read, 

CEM (5b) 

Space Lattice Constants for 1931. (Gitterkonstanten 19:1), 

M. C. Neusurcer. Zeitschrift fiir Kristallographie, Vol. 80, Sept. 1°31, 
pages 103-131. 


In a dozen tables Neuburger compiles the most ascertained 
data on the length of unit cell of elements, their crystal 
structure, atomic weight density (determined by X-rays) 
atomic radius, atomic space and atomic volume. 65 f- 
erences. EF (5b) 

Structure of Cold-drawn Tubing. Joun T. Norton & -. E. 
Hitter (Mass. Inst. of Technology.). American Institute of Mini) & 
Metallurgical Engineers, Technical Publication No. 448, Feb. 32, 
14 pages. 

The orientation produced in metals by various type: of 
cold work is dischssed. Orientation in low-carbon eel 
tubing was studied by the monochromatic pin-hole method. 
Orientations in steel sheet and wire were also determined 


as checks on the study of tubing. Conforming other in- 
vestigators, a [110] direction tends to come in alignment 
with the axis of the wire, while in sheet a (110) plane 
becomes parallel to the direction of rolling and at right 
angles to the plane of the sheet with a second set of (110) 
planes at right angles both to the direction of rolling and 
the plane of the sheet. In tubing, the structure was inter- 
mediate between that of sheet and wire. With a reduction 
in wall thickness alone the structure conformed to that 
of sheet, while with equal reductions of wall and diameter 
the structure was that observed in wire. Samples worked 
by several methods to the same reduction gave similar 
structures, thereby indicating that orientation of the crys- 
tals was a function of the relative reductions and not of 
the manner of working. It was concluded that in processes 
which allow a greater reduction without annealing or pro- 
duce a more ductile material, such as rolling on some of 
the 4-high mills, produce similar structures in the metal 
and that the better properties can be due only to the im- 
proved surface. 2 references. JLG (5b) 


The Trend of X-Ray Analysis in Metallurgy. J. Pickup. 
Metallurgia, Vol. 5, Mar. 1932, pages 177-179. 

Discussion of crystal structure of metals and alloys as 
determined by X-ray diffraction. Gives methods of analy- 
sis and discusses recent results. JLG (5b) 

X-Rays in Engineering Practice. V. E. Puttin. Proceedings 
Institution Mechanical Engineers, Vol. 2, Pt. 2, Dec. 1930, pages 1133- 
1157. 

With discussion. The application of radiology in the ex- 
amination of castings, forgings, structures, etc., to show 
flaws and lack of homogeneity is surveyed. Many examples 
are shown in photographs. The methods of producing 
X-rays; the power of penetration and absorption in maie- 
rials are explained. Ha (5b) 


Atomic Influential Spheres with Tetraeder-Symmetry 25 4 
Common Element in Structure of All Crystal Space Lattices. 
(Atomare Wirkungsbereiche mit Tetraeder-symetrie als 
gemeinsames Bauelement der siimtlichen Kristallgitter.) 
R. Rernicxe. Zeitschrift fiir Kristallographie, Vol. 78, June 1931, pages 
334-362. 

The author figured out a new classification of crystal 
systems based on tetraeder-symmetry and defines the fol- 
lowing groups: Mg type: Be, Mg, Zn, Cd. Wurzit type: 
BeO, MeTe, ZnO, CdS, CdSe. Cu type (face centered cubic 
lattice): Cu, Ag, Au, Ca, Al, Ce-q, Th, Pb, roy, Co-a 
Ni, Rh, Pd, Ir, Pt. F (5b) 














PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


Tests of Cast Iron (Les essais des fontes, considérations 
pasées sur les résultats de différents essais et particuliere- 
ment sur les essais faits en Tchécoslovaquie). M. F. Pisex. 
Congrés International des Mines, de la Métallurgie et de la Géologie 
appliquée, Section de Métallurgie, 6th session, Liege, June 1930, pages 
751-761, 13 figures; Revue de Métallurgie, Vol. 28, May 1931, pages 
280-281. 

Comparison on 12 irons, of different transverse and ten- 
sile test bars and of various shear tests. Best agreement 
was found in shear tests, next in tensile tests and the poor- 
est in transverse. Frequency curves are plotted. (See dis- 
cussion below). HwWG+JDG (6) 

Control of Cast Iron by the Shear Test (Du controle des 
moulages su moyen de Vessai au cisaillement). Commission 
Scientifique de l’Association Technique de Fonderie de Belgique, Congrés 
International des Mines, de la Métallurgie et de la Géologie appliquée, 
Section de Métallurgie, 6th session, Liege, June 1930, pages 725-727; 
Revue de Métallurgie, Vol. 28, May 1931, pages 276-279. 

A coéperative study of the behavior of small shear test 
specimens cut from iron castings of various cross sections 
in comparison with that of specimens cut from projecting 
coupons. The results were very erratic. The committee 


states that the results are interesting, but that while shear 
tests may sometimes come in as an acceptance test, it will 
have to have more study before it would serve for that pur- 


pose. (See discussion below.) HWG-+JDG (6) 
New Machine for Testing Small Cast Iron Specimens in 
Bending in Shear, and for Hardness (Nouvelle machine pour 
les essais des fontes sur petites eprouvettes (flexion-cisaille- 
ment-dureté), H. Tuyssen & J. Bourpouxue. Congrés International 
des Mines, de la Métallurgie et de la Géologie appliquée, Section de 
Métallurgie, 6th session, Liege, June 1930, pages 729-733. 7 figures; 
Revue de Métallurgie, Vol. 28, May 1931, page 281. 
ine machine is provided with attachments for the tests 
named. The distance between supports in the transverse test 
is only 50 mm, (2”). The article is purely a description of 
the machine and does not deal with the relative results of 
tests on large and small specimens. (See discussion below). 
JDG+HWG (6) 
techanical Tests of Cast Iron (Contribution aux recherches 
sur les essais méchaniques des fontes). H. Tuyssen. Congrés 
Int-rnational des Mines, de la Métallurgie et de la Géologie appliquée, 
S mn de Métallurgie, 6th session, Liege, June 1930, pages 735-740; 
Revue de Métallurgie, Vol. 28, May 1931, page 280. 
\-operative tests are recorded, comparing large and 
S | transverse test bars, various shear tests, hardness and 
i ict tests on a series of irons. An attempt was made to 
Cl late the results with the compositions of the irons. No 
c emnation of any type of test nor conclusion that any 
O failed to give information was considered to be justi- 
fir The effect of Si and Mn on mechanical properties is 
0 shadowed by the effect of the combined and graphite 
Ci yn. (See discussion below). HWG+JDG (6) 
Punching Shear Test for Control of Iron Castings 
(i. -ssai de cisaillement par poinconnage appliqué au con- 


tro'e des moulages de fonte). A. Detruse. Congrés International 
d fines, de la Métallurgie et de la Géologie appliquée, Section de 
M urgie, 6th session, Liege, June 1930, pages 741-749; Revue de 


lurgie, Vol. 28, May 1931, page 280. 
slice of cast iron 3 mm. (0.12 in.) thick is put in a punch 
al lie operated on a testing machine (details of punch and 
d size not stated) and the force required to shear out a 
d measured. Results of this test are compared with those 
of ‘ensile, transverse, and Fremont shear tests on 9 different 
al cast irons. The punching test was about as consistent 
as iny other test. (See discussion below.) HwWG+JDG (6) 
Discussion—Methods of Testing Cast Iron (La méthode 
d@’cssais des fontes). Congrés International des Mines, de la Métal- 
lt et de la Géologie appliquée, Section de Méte!llurgie, 6th session, 
I June 1930, pages 765-772. 
scussion dealt chiefly with the shear test. Several re- 
p d satisfactory experience with it while others thought 
it ve no useful information, and doubted whether it meas- 
u any important engineering property. There appeared 


ti e general agreement that the details of any shear test 
should be precisely defined and standardized and that, whil 
ti utility of the test in its present stage of development 
Ww not yet established, the test deserved much further at- 
tention. HweG (6) 


\ Simple Hardness Tester (Ein einfacher Hirtepriifer). 
Hurrrer. Oberflachentechnik, Vol. 9, Jan. 5, 1932, pages 2-3. 

The instrument tests the hardness of a galvanic deposit 
by a scratch with a glass-hard steel point or diamond point 
under which the sample is pulled along. The point is pressed 


against the sample with 50 g., 100 g. or more according to 
the material. The width of the scratch is determined in 
1/1000 mm. and serves as measure for the hardness. Al- 
though very simple, the instrument gives consistent results, 
for instance, for the same pressure :* was measured on 

rolled lead 1444 

rolled tin 76 

duralumin, hard 56 

copper sheet, hard 48 

hard rolled brass 36 


nickel sheet 34 

The hardening effect of Co in Ni deposits could be easily 
measured, the value of 34 went down to 20 at 75% Ni and 
remained constant to 100% Co. Ha (6) 

The Measurement of Large Brinell Impressions in Steel 
Rails. H. H. Morgan & J. R. Mooney. Proceedings American Society 
for Testing Materials, Vol. 31, Pt. 2, 1931, pages 118-128. 

_Includes discussion. See abstract of preprint. Metals & Alloys, 
Vol. 2, Nov. 1931, page 255. HwWG (6) 

A Contribution to the Studies of Methods for the Control 
of Foundry Products. Pierre Nicotav. Transactions & Bulletin 
American Foundrymen’s Association, Vol. 5, Jan. 1932, pages 661-717. 

A short history of the development of testing methods 
used in the past as well as those common today is given. 
The French have and still favor the Fremont shear test for 
determining heterogeneity and properties of castings, and 
Nicolau lends considerable support to the Fremont test 
through illustrations. A bibliography of 66 references to 
French contributions to the study of testing methods of cast 
iron concludes the paper. CHL (6) 








The REHLE 


Precision Hydraulic 


is a true Preeision Machine 


XN: word other than “ precision”’ could 
describe adequately Riehle’s latest 
hydraulic universal testing machine. It is 
the only word in the entire English lan- 


guage that precisely describes the fineness 


of the machine offered you. 





- « « Make Your Screw Power 
Machine Self-Indicating 


, ie new Riehle Self-Indicating Unit can be 
attached to any screw power universal test- 
ing machine. It is of pendulum and dial type— 
and provides two scale ranges. It can be provided 


with or without recording apparatus. 


RIEHLE BROS. 


TESTING MACHINE COMPANY 
1424 N. NINTH STREET, PHILADELPHIA, PA. 
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Fatigue of Metals & Alloys (6f) 


The abstracts appearing under this heading are prepared in codp- 
with the A.S.T.M. Research Committee on Fatigue of Metais. 






atigue Testing of Wire. S. M. Suetton. Proceedings American 
ciety for Testing Materials, Vol. 31, Part 2, 1931, pages 204-220. 
The preparation of specimens for endurance testing is 
costly. It is difficult to machine and test specimens of small 
diameter. Local stresses at the grips cause fracture there 
when a short specimen of un-reduced section is tested. To 
avoid these difficulties in the testing of 0.19” diameter wire, 
the bearings of a R. R. Moore endurance machine were sepa- 
rated to take specimens 66 in. long. Such a long rotating 
beam has a high deflection, and the bearings are mounted 
so they assume the proper angle. The weight of the speci- 
men itself provides added stress in the middle of the span of 
about 6,000 lbs./in.2 above that imposed by the loading 
weights. Over a 24” span the decrease in stress from the 
maximum is so small as to involve less error than do the 
measurements of diameter. Breaks more than 12” away from 
the center were disregarded, but 90% of the breaks were in 
that region, the added stress in the middle of the span lead- 
ing to fracture there rather than at the collets. Special 
spring collets used for holding the wire are shown. A photo- 
graph of the apparatus is shown in Fig. 8, page 74, of the 
February, 1931, Vol. 2, No. 2, issue of Metals & Alloys. The 
mathematics of the stress calculations are given, as are the 
precautions taken to avoid resonant vibrations by proper 
choice of speed. Tests were carried out at 2000 r.p.m. on 
galvanized heat-treated wire, at 1900 r.p.m. on the same with 
zine coating removed, and at 1700 r.p.m. for low carbon wire. 
zene were carried to 10 million cycles unbroken. The data 
0 Ow: 


Tensile Fatigue 
Strength Limit Fatigue 
Material lbs./in2 lbs./in2 Ratio 
0.77% C wire quenched, tem- 
pered and galvanized 215000-230000 50000 B+ 
Same with coating stripped 
in HCl1-SbCls: 226000-230000 60000 .26 
0.13% C steel wire not gal- 
vanized. The galvanized 
coating has a deleterious 
effect 69000 46000 66 
Tests on short specimens of the galvanized high carbon 


wire with ends swaged so as to prevent breaks at the ends 
which were threaded into special holders, also gave 50,000 
fatigue limit. Machined short specimens reduced to 0.15” 
diameter at the breaking section of the high carbon steel 
Bave an,endurance limit over 100,000, ie., the endurance 
ratio was .44. Similar specimens of the low carbon wire 
gave 56000 and endurance ratio of .81. This high endurance 
ratio is not explained. If ‘69,000 tensile” is a misprint for 
96,000, the high endurance ratios on the low carbon steel 
would become more normal. The method of testing should 
be applicable to tubes and pipes. Includes discussion in 
which Peterson illustrates a method of preparing a canti- 
lever fatigue specimen by boring it out with a parabolic- 
nosed tool so that the outside of the specimen need not be 
machined down, yet it will not break at the grip. H. F. 
Moore comments on the fact that since a slight change in 
range of partially reversed stress does not materially affect 
the endurance limit, small vibrations of an endurance speci- 
men do not necessarily affect the result. HwWG (6f) 


Resistance to Alternating Forces and its Determination by 
Means of Hardness Testing Machines, (La Résistance aux 
Efforts A Iternés et sa Détermination 4& DVaide des Machine 
@essais de Durée). Aciers Spéciaux, Métaux et Alliages, Vol. 6, 
Sept. 1931, pages 465-473. 

A description of 3 new testing machines for fatigue de- 
termination. 1. Rotational alternation fatigue machine, in 
which the usual load applied by weights is replaced by a 
gzraduated beam on which a uniform load slides to give the 
desired total load on the specimens, This device reduces the 
space required by the weights as used in the old type ma- 
chines, 2. Alternating torsion machine. 3. Tension-compres- 
sion along longitudinal section of the specimen by means 
of electromagnets and spring principles. GTM (6f) 


The Fatigue of Metals. H. F. Moore. International Conyress 
Testing Materials, Amsterdam, 1927, Part 1, page 297. 

Most engineering formulas for the strength of materials 
were developed by civil and not mechanical engineers and 
are accurate only for static stresses of large structural 
members. Experience with axles and Wohler’s rotating beam 
tests showed that failures might take place under alternat- 
ing stresses at lower loads than called for by the accepted 
engineering formulas. Ti2 concept of a perfect elastic limit 
as a stress below which Hooke’s law holds and repeated load- 
ings are harmless depended on the postulate that material is 
continuous and homogeneous. Metallography has shown that 
this postulate is not true, except statistically on a large 
scale. Basquin in 1910 showed that the fatigue tests then re- 
ported did not indicate a definite endurance limit for ma- 
terials. Later, more extensive endurance testing resulted in 
re-establishing the existence of a limit of stress below which 
a metal will withstand an indefinite number of reversals 
without fracture. There is a fairly good correlation between 
the endurance limit and tensile strength; in ferrous metals 
the former is about half the latter. Fatigue failure, as 
studied with the microscope, seems to be the spreading of 
localized fracture, rather than merely a slip. Irregularities 
in stress distribution weaken metal in fatigue, but not as 
much as the mathematical theory of elasticity would pre- 
dict. Slip under repeated stress may occur without the de- 
velopment of a fatigue crack. The exact cause of the origin 
of a fatigue crack is not known but it is not known to occur 
without slip. Clean metal, smooth surfaces and avoiding 
sudden changes in section will improve fatigue strength. 
Rosenhain, in discussion, stated that fatigue failure has been 
known to occur without slip; failure in fatigue occurs by the 
exhaustion of ductility as in tension, but at a lower stress 
because the slip is in both directions. (6f) 
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ELECTRO-CHEMISTRY (7) 
Electroplating (7a) 


The Influence of Acidity of the Electrolyte on the Struc. 
ture and Hardness of Electrodeposited Nickel. D. J. Macnaucu. 
TAN & R. A. F. HamMonp. Transactions Faraday Society, Vol. 27, Oct. 
1931, pages 633-648. 

Paper, accompanied by 3 tables and 7 diagrams, in which 
a description is given of an attempt to obtain further data 
concerning the influence of the conditions of deposition on 
the structure and hardness of electro-deposited Ni. The 
solutions used were typical of those used in commercia] 
practice. Deposition was carried out at a constant tempera- 
ture of 35 + 0.5° C. and at a constant current density of 11 
amps./ft.2. The Brinell hardness of the deposits was deter. 
mined and their microstructure examined. The results show 
that the acidity of the solution exerts a very marked infiu- 
ence upon the hardness and structure of the deposit, low 
acidity favoring the formation of hard deposits having a 
finely crystalline structure. It was found in each solution 
examined there was a critical pH above which a rapid rise 
in hardness with pH took place. It is thus possible by suit- 
ably adjusting the pH of such solutions as are described, 
to obtain hard or soft deposits, Confirmation is obtained of 
the previously published conclusion that for the production 
of hard deposits a nickel-sulphate solution buffered with 
ammonium salts is the most suitable. For the production of 
soft deposits solutions containing boric acid and sodium 
fluoride with boric acid, respectively, appear to be more 
suitable. OWE (7a) 

Electroplating Aluminum on Production Basis Practicable 
with Process Control. W. S. McArpie (Aluminum Co. of America) 
Automotive Industries, Vol. 66, Jan. 16, 1932, pages 98-99, 110. 

Technique developed by Harold K. Work built on improve- 
ment in surface preparation methods, including cleaning, 
activation, and roughening. Degree of success attained in an 
electroplated Al job depends on 2 factors: (1) metal surface 
must be properly cleaned prior to etching; (2) most im- 
portant of all, etching must be deep enough to provide ade- 
quate anchorage for the plating. This etching is accom- 
plished with special reagents, depending upon purity of Al, 
Three common etching solutions are: high metal dip, low 
metal dip, and acid dip. The acid dip is 1 (HF): 3 (HNDOs). 

DTR (7a) 

Throwing Power of Plating Solutions with Particular lef- 
erence to Certain Zinc Plating Solutions. B. K. Braunp. 7 rans. 
actions Faraday Society, Vol. 27, Oct. 1931, pages 661-674. 

An article, accompanied by 3 diagrams and 5 tables, deals 
with work undertaken as part of a general investigation of 
the electrodeposition of metals upon Al and Al alloys. lor 
determining throwing power, Braund used the method de- 
vised by Hering and Blum. 3 different plating solutions were 
used in these experiments. Conclusions regarding the points 
that should be observed in using the Hering and Blum ap- 
paratus are given. OWE (Ta) 

Chromium-Plating of Paper-Mill Rolls. R. E. CLeve:anop, 
Paper Mill & Wood Pulp News, Vol. 54, Jan. 24, 1931, pages 14-15. 

A brief discussion of the advantages of Cr-plating paner- 
mill rolls to increase their life by its hardness and resistance 
to corrosion. WHB (7a) 

The Electrochemical Behavior of Platinum in Hydrochloric 
Solution, (Ueber das elektrochemische Verhalten des Platins 
in salzsaurer Liésung.) G. Grune & H. Retnuarpr. Zeitschris: fir 
Elektrochemie, Vol. 37, June 1931, pages 307-320, Siebert Festscirift, 
1931, pages 108-120. 

Pt is dissolved anodically in concentrated, hot HCl. P'ec- 
trodeposited Pt is more readily soluble than rolled Pt. When 
it is deposited at the cathode strong polarization takes place 
due probably to formation of a film, and generation of H. A 
strongly adhering Pt deposit can be obtained from a solution 
of 0.1 m.HePtCle in 5N Hel at 60° C. and a current density 
of 1 to 2 amp./dm.2. Ha+HweG (7a) 

Nickel Plating Practice Abroad. W. T. Grirritus. Electrical 
Times, Vol. 81, Feb. 4, 1932, pages 147-149. 

A review of the methods employed in the United States 
and in continental plants; especially in the factories of Au- 
tomobil Renault, Paris: plant of Société de Radiateurs Chas- 
sez, Paris; Citroen; and Opelwerke, Germany. WR (7a) 

The Electrolytic Dissolution and Deposition of Metals. 
(Ueber das elektrolytische Auflisen und Abscheiden von 
Metallen.) J. Hoexstra. Recueil Travaux Chimiques des Pays Bas, 
Vol. 50, Mar. 15, 1931, pages 339-342. 

Under ordinary conditions of electrolysis the voltaze— 
current density curves for the deposition of metals usually 
have a logarithmic form but if the electrodes are continu- 
ously rubbed, the curve becomes a straight line. Photomi- 
crographic examination of metal deposits during the prog- 
ress of electrodeposition shows that the metal is deposited 

in layers of about 1000 atoms in thickness; the surfaces of 
the crystals become covered with “active lines,” which vary 
in shape and number with the conditions of deposition, and 
which spread over the surface of the crystals with increas- 
ing time of deposition. Fe, Ni, and Co deposits do not fol- 
low these rules, but are built up of relatively thick layers 
of nodular shape. Ha (7a) 


Investigation of “Chromprotekt.” (Untersuchungen iiber 
das Chromprotekt.) B. Rassow & L. Wor. Chemiker-Zeitung, Vol. 
55, Jan. 28, 1931, pages 73-76. 

Chromprotekt is a commercial product supposed to pre- 
vent poisonous Cr fumes from escaping from the Cr plating 
solution when the solution is covered with it. The claims 
made for it by the manufacturers were investigated. It is 4@ 
refined petroleum with the addition of some ester to reduce 
its odor. The plated parts lose their brightness when re- 
moved from the tank, necessitating polishing. Chrompro- 
tekt produces some objectionable fumes itself and the gases 
escaping from the tank are not free from Cr. The idea of 
using a petroleum product was not an original idea of the 
manufacturers. CEM (7a) 


Electroplating and Polishing Equipment and Supplies. 
Lovis M. Hacur. Metal Industry, N. Y., Vol. 29, Nov. 1931, page 486. 
Recent growth of the industry of the polishing and plating 
of metals calls for men of special qualifications. Such quali- 
fications are discussed. 


PRK (7a) 
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Bath and Pickling Containers in Electroplating. (Bad-und 
Beizgefiisse in der Galvanotechnik.) H. Kurrein. Metallwaren- 
industrie und Galvanotechnik, Vol. 29, Mar. 1931, pages 213-215. 

Tanks made of an artificial phenol-formaidehyde resin to 
which asbestos is added, are recommended for acid Cu and 
Zn baths, Ni baths, phenol-sulphonic acid, Sn and Pb baths, 
tartaric and acetic acid baths and neutral liquids. This ma- 
terial will stand rapid changes of temperature and has a 
low heat and electric conductivity, and light weight. Ha (7a) 


Electrometallurgy (7b) 


Effect of Cobalt on Technical Zine Electrolysis. (Einfluss 
von Kobalt auf die technische Zinkelektroiyse.) P. ROntGEN & 
R. BucHKREMER. Metallwirtschaft, Vol. 10, Dec. 25, 1931, pages 963-967. 

Contains 7 references. The effect of Co additions on the 
yield of Zn under varying working conditions was deter- 
mined in a series of tests. In colloid free electrolytes Co 
reduces the yield considerably. 10 mg./L. Co at 20 amp./dm.?2, 
room temperature, and 100 g@. HeSO4/L. is harmless. But with 
about 100 mg./L. Co and 100 or 200 g. HeSO4/L. the yield is 
very low unless very high current densities are used. The 
addition of a proper amount of colloid such as gelatin over- 

omes the effect of Co entirely, especially when the tem- 
perature is raised. For instance the yield in a solution con- 
taining 100 g. HeSO,4, 0.5 g. gelatin and 100 mg. Co/L. at 
60° C. was 93%, while in the same solution without Co and 
relatin at 20° it was only 83%. With 300 g. HeSO4/L. less 
than 10 mg. Co is permissible, with 200 g¢./L. HeSOq, up to 
100 mg. Co, and with 100 g./L. HeSO,g up to 500 mg. Co, 
through addition of gelatin and increased temperature. With 
higher current than 20 amp./dm.2 more Co is permissible. 
i*hotographs of the cathodes are included showing the effect 
of Co and gelatin additions on the smoothness and corrosion 
of the deposit. CEM (7b) 

The Production of Zine by Electrolysis. I. Harry Hey. Chemu- 

Engineering & Mining Review, Vol. 24, Feb. 5, 1932, page 164-169. 

Present practice in Zn production is of cyclic nature and 
involves the following steps: (1) roasting the raw sulphide 

nder conditions that cause conversion to ZnO and a con- 
trolled amount of ZnSO4, (2) leaching and dissolving the 
YynO from the calcines using spent electrolyte produced in 

1) (3) purification or removal of impurities interfering 

th the electrodeposition of Zn and contaminating the de- 

sit, (4) electrolysis of the purified solution, whereby it is 
pleted of some of its Zn with the regeneration of equiva- 
nt HeSO,g for reuse in the leaching step; (5) melting the 
hode Zn and casting the molten metal; and (6) treatment 
residues or precipitates which contain substances possess- 
value. Most of the raw material is obtained from mixed 
-Zn ores, which are treated by the flotation process for 
he production of Pb and Zn concentrates. Co is usually 
moved by “As purification” in which it is precipitated with 
and Cu by the addition of Zn dust. Sodium arsenite and 
SO4 are added to the solution, which is heated and then 
ited with Zn dust: or by the use of Na-f naphtholate 
lorides are removed by adding of AgeSO,4. AgcCl is then 
onverted to sulphate by treatment with Zn dust and heat- 
with HeSO4q. Rigid control during purification and ac- 
ate analysis enable the concentration of impurities in the 

d solution to be maintained within very narrow limits. 
WHB (Tb) 


EHlectrolyses in Fused Phosphates. I. Electrolytic Prepara- 
tion of q- and £-Tungsten. (Elektrolysen in Phosphat- 
schmelze. I. Die elektrolytische gewinnung von a- und £- 
olfram.) HeLt~tmMutu HARTMANN, Fritz Expert & Otto Bret- 
souNEINER, Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 198, 
1931, No. 1-2, pages 116-140. 

Experiments were made in an effort to deposit W electro- 
tically from fused alkaline phosphate solution. Pure meta- 
osphate fusions were found unsuitable for the deposition 
’ pure W, but from a mixture of pyrophosphate, metaphos- 
ate and WOs, with addition of NaCl, pure W was obtained 
‘tween 650° and 700° C. Similar results were obtained from 
solution of WOzg in pure Na4gPeO7. Réntgenographic study 

W so obtained indicated a new substance in addition to 

- already known cubic, body-centered crystal W, this new 
‘ubstance being identified structurally as a §-modification 

f W. B-W crystallizes cubically according to a character- 
stic type with 8 building bricks; the length of the cubic 

ige a — 5.04 A. U. Complete agreement is obtained between 
observed and calculated intensity of the individual lattice 
planes if the 8 W atoms are arranged in the centers of grav- 
ity 000, %%%,01% %O% HM, HONK, HOM MM & DO, 
% % 0. The new form of 8-W is confirmed by quantitative 
chemical analysis and testing weight constancy through 
thermal treatment in a high vacuum at 900° C. At about 
650° C€ there is a slow irreversible transformation into the 
a-form. Above the transformation point W separates only 
in the q-form, below it in the §8-form. During electrolysis in 
the region of the transformation point the @-form is slowly 
converted into the q-form. Density determinations show that 
this is dependent upon grain size. Ha (7b) 


Electrolysis in Molten Electrolytes. (Schmelzfiuss-Elektro- 
lyse.) J. Bittiter. Vol. 3 of Technische Elektrochemie. Second, en 
larged and revised edition. Wilhelm Knapp, Halle (Saale), 1932. Paper, 
614x9 inches, 196 pages. Price 14 RM. 

This volume treats of the production by electrolysis from 
fused salts of the metals of the alkali and alkaline earth 
groups and of magnesium, aluminum, beryllium, and 
cerium, ete. 

It is indexed. It probably gives a fairly accurate picture 
of Continental practice, though even there much of the in- 
formation given is taken from patent literature, while 
American practice seems to be judged very largely from 
patent literature. Some of the same illustrations of calcining 
kilns for alumina and reduction pots for aluminum are 
shown as are shown in Edwards, Frary and Jeffries “The 
Aluminum Industry,” but we find no reference to that book. 
Relatively few references to technical literature are given. 

The usual topics are dealt with. The volume is a conveni- 
ent compilation, but most of its contents are available in 
English in rather more up to date and authoritative form. 

H. W. Gillett (7b)-B- 


~ 


METALLIC COATINGS OTHER THAN ELECTROPLATING (8) 


Calorizing, and Its Applications. Water Situ. Metallurgia, 
Vol. 5, Apr. 1932, pages 207-208. 

On calorizing, a layer of FeAls is formed on the surface. 
In use at high temperatures Fe diffuses into this layer and 
the § solution results, This material likewise protects the 
underlying Fe or steel from oxidation. Calorized mild steel 
or cast-Fe articles can be used at temperatures between 600 
and 950 °C. For higher temperatures special alloys must 
be used. Calorizing increases the life of Ni-Cr alloys and 
Ni-Cr steels used at temperatures above 1000 °C. JLG (8) 

Wire Galvanizing Processes. Part V. Grorrrey K. RYLANDs. 
Wire & Wire Products, Vol. 7, Feb. 1932, pages 49-51, 56-57. 

in this concluding installment, the author maintains the 
equality of the hot-galvanizing process to the electro-gal- 
vanizing method and tries to show that even in the latter 
method impurities in the zine coating can occur. Ha (8) 

Waterproof Iron Coating for Concrete Walls. Jron and Steel 
of Canada, Vol. 15, Feb. 1932, page 17. 

An article, accompanied by 1 photograph, in which a 
method of surfacing the interior walls of buildings by 
means of a spray gun with Ferrotite, which is a mixture 
of powdered iron, accelerator, and water, plus a small 


amount of cement is described. OWE (8) 
Evaporation of Platinum in Vacuum From a Tungsten 
Filament, Joun Stronc. Physical Review, Vol. 39, Mar. 1932, 


pages 1012-10138. 

Pt may be evaporated in vacuum at temperatures below 
the fusion or evaporation temperatures of W. This makes 
possible the substitution of the evaporation technique fo1 
sputtering. Previous attempts to evaporate Pt were unsuc- 
cessful because it was not possible to heat it sufficiently 
when a small piece was simply laid in a W coiled filament. 
The evaporation is easily effected when Pt is electro-de- 
posited onto the W filament. The citric acid Pt plating 
solution used near 100° C. is satisfactory for this electro- 
deposition. Best evaporation deposits are obtained when the 
work is shielded from the hot W filament until after the 
fusion temperature of Pt has been attained. For the con- 
servation of Pt the filament may be inclosed in a box 
made from W foil. A window in this box allows the evapo- 
ration to be restricted as desired. The Pt deposited on the 
walls of the box may be dissolved in hot aqua regia or if a 
Cu box is used the Pt may be peeled off in the form of 
thin foil. Mirrors, interferometer plates, fibers, ete., may 
be coated with Pt by this technique with less trouble and 
better results than by sputtering. WAT (8) 

The Causes and the Prevention of Explosions in Silvering 
Glass. Jacgues Wor. Glass Industry, Vol. 13, Jan. 1932, pages 5-6 

The explosions that occur most frequently in mirror sil- 
vering, are those caused by the formation of silver amide 
and fulminating Ag. The measures to be taken, in order to 
avoid explosions, are as follows. The ammoniacal Ag and 
alkaline solutions must be prepared separately and diluted. 
Solutions must never be mixed in a concentrated condition, 
but only after each has been diluted according to the pre- 
scribed proportions of the process. The silvering liquid must 
be protected against the sunlight and kept in a cool place. 
The Ag solution must never be prepared more than one or 
2 days before use, the alkaline solution may stand longer 
with safety. Mix the 2 diluted solutions only immediately 
before using. The alkaline solution must always be poured 
into the Ag solution, never conversely. For the preparation 
of the reduction liquid, the acid must always be poured 
into the Ag solution, never conversely. Silver nitrate must 
never be poured into the ammonia, the process must be 
reversed, WAT (8) 

Sherardizing. Frep L. Wortr (Ohio Brass Co.). Metals & Alloys, 
Vol. 2, Dec. 1931, pages 341-342. 

The author reports briefly on the experience of his com- 
pany with sherardizing malleable Fe over the period 1911 
to 1923 with results that show this method of protection 
to be inferior to hot dip galvanizing. Difficulties were en- 
countered in maintaining a uniform product from the sher- 
ardizing process. WLC (8) 


The Cathodic Projection (Sputtering) of Elements and 
Various Applications, (Sur la Projection Cathodique des 
Elements et quelques Applications.) F. Jotror. Annales der 
Physique, Vol. 15, Apr. 1931, pages 418-436. 

The theory of cathodic projection is summarised with 
references to the various original investigators. Apparatus 
for cathodic projection are described. In order to obtain 
oxide free cathodic surfaces of easily oxidized metals, a 
secondary cathode is first coated with the desired metal by 
thermal projection in a very high vacuum. Methods of pre- 
paring very thin films (up to 50my) without support are 
described, and the use of cellulose acetate as a preliminary 
support is described in detail. Thick films may be obtained 
by sputtering on a cellulose acetate base and then electro- 
plating. Several uses of sputtered metal films are described, 
including the formation of sensitized photographic plates 
and the construction of a high-sensitivity, low-inertia bo- 
lometer. Methods of measuring the thickness of metallic 
films are discussed and it is pointed out that the use of 
densities as given in standard tables leads to erroneous 
results. 18 references. Ha (8) 

Steel-Cored Aluminum. Epcar T. Patnton. Electrician, Vol. 
107, Nov. 27, 1931, pages 733-735. 

Steel-cored Al is being used extensively in transmission 
lines throughout the world. Where steel-cored Al has but 
one layer of Al over the core the galvanized core may be 
dipped in a bituminous solution before stranding up the 
cable, The latest important development is the use of sector- 
shaped Al wires instead of wound wires, resulting in a 
reduced diameter with the accompanying economy. WHB (8) 

Hard Facing in the Steel Industry. W. A. Moore. Welding, 
Vol. 3, Feb. 1932, pages 88-91. 

A good wear-resisting metal should possess the quality 
of red hardness to a marked degree. The author tells how 
money can be saved by applying hard-facing materials on 
parts subjected to excessive abrasive wear. Many applica- 
tions of hard-facing of steel mill machinery parts are ex- 
plained and illustrated. TEJ (8) 
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INDUSTRIAL USES & APPLICATIONS (9) 


Molybdenum Contacts for Rapid Regulators. (Molyb- 
dinkontakte fiir Schneliregier.) W. von BERLEPSCH-VALENDAS. 
Elektrotechnische Zeitschrift, Vol. 53, Jan. 21, 1932, page 64. 

Mo proved to be greatly superior to Ag for rapidly oper- 
ating contacts of a hammering motion, particularly if one 
contact is flat and of a larger surface than the other con- 
tact which has a concave surface so that the actual con- 
tact is annular. Such contact operated over 5,500 hours be- 
fore regrinding was necessary, against 100 hours of Ag 
contact. Ha (9) 

The Different Bronzes Employed by the Railroad Com- 
panies. (Les Différents Bronzes utilisés par les Compagnies 
de Chemins de Fer.) R. Lorseau. Cuivre et Laiton, Vol. 5, Jan. 
30, 1932, pages 33-37. 

This is a tabulation of the various bearing metals used 
by the French Railroad Companies; their composition and 
application are described. See also Metals & Alloys, Vol. 3, 
Mar. 1932, page MA 67. Ha (9) 

Alloys of Copper Used in Marine Service. (Les Alliages de 
Cuivre Utilisés dans Ia Marine). M. Batiay. Aciers Spéciauz, 
Métaux et Alliages, Vol. 6, Nov. 1931, pages 560-574. 


In this article is brought to light the progress realized 
on the development of Cu alloys and their uses during the 
last years, as has been recorded in the metallurgical litera- 
ture. GTM (9) 


Light Metal in the Automobile Fire-Ladder. (Leichtmetall 
im Automobil-Drehleiterbau.) CAstNER. Aluminium, Hauszeitschrift 
V. A. W. und Erftwerk, Vol. 3, Dec. 1931, pages 402-404. 

General description and illustrations. Ha (9) 

The First All Light-Metal Fire-Ladder. (Die erste ganz- 
Leichtmetall-Leiter.) Castner. Aluminium, Hauszeitschrift V. A. W. 
und Erftwerk, Vol. 3, Dec. 1931, pages 404-406. 

Description of ladders up to 66 ft. made of Lautal. Ha (9) 

Magnesium and Its Alloys. (Le Magnésium et ses Alliages). 
R. Cazaup. Aciers Spéciaux, Métaux et Alliages, Vol. 6, Oct. 1931, 
pages 504-5 51 3. 

This is an extension of a previous article, “Le Magnesium 
et Ses Alliages,” Aciers Spéciaux, Métaux et Alliages, Mar. 1929, 
pages 83 and 131. The advantages in using Mg alloys in 
aeronautical construction are well emphasized in ear tay) 

Points on Making Duralumin Tanks and Riveted Joints. 
A. Eyes. Machinery, Vol. 88, Oct. 1931, page 135. 

Duralumin sheets used in fabrication of tanks are gen- 
erally heat treated to increase tensile strength. They are 
heated, quenched and aged. Heating may be done in furnace 
or salt bath. Electricity, gas or oil may be used but coal, 
coke and charcoal should not be used as they form ex- 
plosive mixtures, Tanks should be riveted as welded joints 
often suffer from corrosion. Rivets should be of the same 
material as that welded. RHP (9) 

Casting of Bronzes which have to Withstand Pressure. 
(Les Moulages de Bronze es resister a la Pression.) 
M. Gossteaux. Cuivre et Laiton, Vol. Jan. 30, 1932, pages 39-40. 

A brief description and aiaeeaahiod of the bearing metals 
used in the American Navy, and the practice of meme and 
casting. Ha (9) 

Driving Rods of Duralumin for Locomotives. (Lokomotiv- 
Pleuelstangen aus Duralumin.) Aluminium, Hauszeitschrift V. A. 
W. und Erftwerk, Vol. 3, Dec. 1931, page 401. 

It is reported that the results of the past 10 mente are 
satisfactory. Ha (9) 

Nickel and Its Alloys Used in Decorating. (Le Nickel et 
ses Alliages dans lia Décoration.) By the Committee of 
Studies of “Centre D’Information du Nickel.” Aciers Spéciaux, 
Métaux et alliages, Vol. 6, Aug. 1931, pages 383-403; Revue du 
Nickel, April 1931, page 35. 

General remarks on the uses of Ni as a decorating 
medium. Topics discussed are Ni and Cr plating, use of 
Cu—Ni alloys, pure Ni, Monel metal, and the uses of 18:8 
non-corrosive alloy. GTM(9) 

The Longest Fire-Ladder of Light Metal in the World. 
(Die Hingste Feuerwehrleiter der Welt aus Leichtmetal.) 
CastNER. Aluminium, Hauszeitschrift V. A. W. und Erftwerk, Vol. 3, 
Dec. 1931, pages 406-410. 

The ascendable height of the ladder is 135 ft., which can 
be increased to 155 ft. The number of rungs to be climbed 
is 165. The parts are joined together by riveting. Details of 
construction and illustrations are given. Ha (9) 

Nickel Cast Iron for Pistons and Cylinders. Tuomas H. 
WIcKENDEN (International Nickel Co.). Machinery, Vol. 38, Oct. 
1931, page 140. 

Abstract of a paper before the Society of Automotive 
Engineers. Paper given in full in the 8S. A. E. Journal, Vol. 
29, Oct. 1931, pages 328-331. See “Nickel Alloys in Automo- 
tive Manufacture,” Metals & Alloys, Vol. 3, Mar. 1932, page 
MA 67. RHP (9) 

Despite Low Tonnage, Nickel Alloys and Plating Processes 
Gained Momentum in 1931. Ropert C. Stantry (International 
Nickel Co.). Automotive Industries, Vol. 66, Feb. 20, 1932, pages 
254- 255. 

Research effort achieved brilliant results which will be 
employed when business swings back to normal level. Ni 
plating, Ni alloys, various uses of Ni and Monel metal are 
described. The ‘“‘T’’ Ni welding wire has been found success- 
ful in both gas and electric welding. DTR (9) 

Progress in the Construction of Tank Cars. (Fortschritte 
im Tankwagenbau.) H. Starrent. Aluminium, Hauszeitschrift V. 
A. W. und Erftwerk, Vol. 3, Dec. 1931, pages 399-401. 

A few recent constructions are described, especially tank 
cars with measuring chambers by which the customer can 
see for himself that he gets the proper amount of liquid; 
a great number of claims is said to have been eliminated 
in this way. The saving in weight of the empty car re- 
sulted in a greater carrying capacity. Ha (9) 

Building First Long-Span Bridge in Maine. D. B. Steinman 
& C. H. Gronguist. Engineering News-Record, Vol. 108, Mar. 17, 
1932, pages 386-389. 

The Waldo-Hancock suspension bridge features twisted- 
wire strand cables, Vierendeel-truss-type towers, and con- 
tinuous girder approaches. The bridge is fully described 
and is of the latest of the twisted-wire strand cable struc- 
tures so far built. CBJ (9) 
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Aerial Lead-Covered Cable, Pau. Suransxy (Pacific Gas & 
Electric Co.). Electric Light & Power, Vol. 9, Nov. 1931, pages 
21-23. 

Pacific Gas and Electric Company has installed 8.2 miles 
of aerial cable having commercially pure Pb sheaths, 7.5 
miles of which have been installed 5 years or more. High 
strength galvanized guy wire of various sizes was used as 
the messenger. Metal cable rings, spaced 15-18 ins. apart, 
were used to suspend the cable from the messenger. Ex- 
perience with the cable has been unsatisfactory. In a run 
of 3300 ft., 32 breaks were found in the Pb sheath. These 
occurred about 1.5-2 ft. from the attachment to the cross- 
arm, where the rings had become displaced and allowed the 
cable to sag. The breaks indicated fatigue of the Pb sheath. 
It is believed, however, that satisfactory performance can 
be obtained if the cable has 1% Sb in the Pb sheath, and 
if careful consideration is given to its installation in order 
to obtain the required sag of the messenger. MS (9) 

The Use of Aluminum Alloys in the Construction of Rail- 
road Cars and Street Cars. (Die Verwendung der Aluminium 
Legierungen im Eisenbahn und Strassenbahnwagenbau.) 
Ferix Tuomas. Aluminium, Hauszeitschrift V. A. W. und Erftwerk, 
Vol. 3, Dec. 1931, pages 386-399. 

The paper reviews and compares the present utilization 
of Al alloys for the construction of railroad cars and street 
cars, their application in different countries with tables of 
steel and Al cars, and the materials used, The saving in 
operating cost is usually considerable, comparative figures 
from France, England, U. 8S. A. and Genmany are tabulated. 
Vehicles and details of construction are illustrated. Ha (9) 

Construction of Winding and Ventilation Shafts of Stee! 
in Westphalian Coal Mines. (Ausbau von Hauptfirder-und 
Wetterstrecken in Stahl auf westfilischen Steinkoklen- 
gruben.) VoLimar. Zeitschrift Verein deutscher Ingenieure, Vol. 75, 
Mar. 14, 1931, pages 317-320. 

Rigid and elastic constructions of different sections are 
described and the details of joining the parts and seg- 
ments illustrated. 14 references. Ha (9) 

Iron or Wood Ties? (Eisen- oder Holzschwelle?) Rupo.r 
Vocer, Stahl und Eisen, Vol. 52, Feb. 18, 1932, pages 166-169. 

Discussion of pros and cons for iron and wood railroad 
ties. Graph is given showing life of iron ties and pine-wood 
ties saturated with ZnCle, ZnCle + tar oil, tar oil by 
Ruiping’s method. Rtiping’s method of soaking pine-wood 
ties in tar oil gives longest life next to iron ties. DTR (9) 

Light-Weight in Car Construction. A. H. Wooten. Railu 
Age, Vol. 91, Aug. 1931, pages 283-286. 

Tabulations show the saving in weight of steam and ele: 
tric cars by the use of Al. HA (! 

The Use of Non Ferrous Metals in the Shipping Industry. 
Francis A. Westsroox. Metal Industry, N. Y., Vol. 30, Jan. 193 
pages 1-3. 

The uses and quantities of non-ferrous metals utilized } 
the shipbuilding industry are mentioned. PRK (3 

The Use of Light Metals in the Swiss Postal Administrs 
tion. (Die Verwendung von Leichtmetallen in der Schweize 
rischen Postverwaltung.) von Satis. Aluminium, Hauszeitsch» 
V. A. W. und Erftwerk, Vol. 3, Dec. 1931, pages 365-375. 

A number of trucks for transportation of mail, automat 
doors, trailers, conveyors, etc., made of Al and light alloys 
are described and construction details illustrated. Ha (9) 

Interurban Railroad Car of Light Metal. (Leichtmeta!- 
Stadtbahnwagen.) G. Wacner. Aluminium, Hauszeitschrift V. A. |’. 
und Erftwerk, Vol. 3, Dec. 1931, pages 376-385. 

The detailed construction of motor-equipped cars an: 
trailers of the German State Railroad is described; th 
weight of the former is 18 tons, the latter 12.5 tons; a sav- 
ing against steel cars of 9% and 10% respectively was o! 
tained. Ha (5 

German Steel Frame Constructions and Comparison wit! 
Cencrete and Reinforced Concrete Structural Work wit! 
particular Reference to Hoist Frames. (Der deutsche Stah'!- 
fachbau und sein Verhiltnis zum Beton- und Eisenbetonba, 
insbesonders beim Firdergertistbau.) L. Scumitz. Montanistisc! 
Rundschau, Stahlbautechnik, Vol. 23, June 16, 1931, pages 49-54 
July i6, 1931, pages 57-59. 

The author gives experiences gained on the utilization o' 
steel in structural work on the continent. Attention 
focussed on some characteristic hoist frames which ar 
compared with reinforced concrete constructions of the sam 
kind. The writer emphasizes the merits of steel construc 
tions which he claims to be superior. EF (9) 


The Use of Non Ferrous Metals by the Steam Railroads. 
Frances A. Westrroox. Metal Industry, N. Y., Vol. 30, Feb. 1932 
pages 49-50. 

Some of the most important uses of Cu, Zn, Pb, Ni, A! 
Sn, and the extent to which they are used are mentioned 

PRK (9) 

Precautions in Using Stainless Steels, Monel Metal and 
Chromium Plate for Bearings. Grorce A. Lurrs. Machinery, Vol. 
38, Dec. 1931, page 254. 

These metals are good for corrosion resistance but some- 
times give trouble when used together in sliding or rotat- 
ing parts. The accompanying table shows what action may 
be expected. 


Two metals in frictional contact Results 

Stainless steel and monel metal....... Seizes 

Stainless steel and bronze............. Fair 

Stainless steel and babbitt............ Best 

Monel metal and stainless stee]....... Seizes 

Monel metal and bronze...............- Seizes 

Monel metal and babbitt.............. Best 

Chromium plate and chromium plate. .Seizes 

Chromium plate and steel............. Seizes 

Chromium plate and cadmium plate...Fair for limited use 
Chromium plate and bronze........... Good 

Chromium plate and babbitt.......... Best RHP (9) 


Mechanical Specifications. Automotive Industries, Vol. 66, Feb. 
27, 1932, pages 304-364. 

Specifications for American, British and Continental motor 
vehicles, tractors, Diesel engines, airplane engines, etc., are 
given in complete detail. Summary of all specifications val- 
uable to manufacturer, distributor and consumer. DTR (9) 
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Soldering (i Ib) 


How to Obtain Good Results With Silver Solder, F. J. 
Grroux. Welding, Vol. 3, Mar. 1932, pages 161-162. 

Silver solders vary in tensile strength from 40,000 to 60,000 
lbs./in.2. Their melting points range from 1325° F. to 1600° F. 
according to the amount of Ag contained, and their electrical 
conductivity depends upon the Zn content. The author gives 
information on soldering procedure for various alloys, dis- 
cussing proper application of heat and the compositions of 
fluxes used. Borax and boric acid are good fluxes for Ag 
solder. TEJ (11b) 


Welding & Cutting (I1!c) 


Factors that Affect the Welding Qualities of Steel. WILMER 
E. Stine. Paper before the American lron & Steel Institute, Oct. 23, 
1931. 14 pages. 

See Metals & Alloys, Vol. 3, Mar. 1932, page MA 71. Ha (1l1c) 

Discussion of Paper on “Factors Affecting the Weldability 
of Steel” by Wiimer E. Stine. Journal American Welding Society, 
Vol. 10, Dec. 1931, pages 30-35. 

Discussion of paper presented at the Fall Meeting of the 
American Welding Society in Boston, Sept. 1931. Paper pub- 
lished in Journal of the American Welding Society, Vol. 10, 
Sept. 1931, pages 22-26. See Metals & Alloys, Vol. 3, Mar. 1932, 
page MA 71. TEJ (11c) 

A. C. Are Welding. World Power, Vol. 27, Feb. 1932, pages 89-90. 

A new type of alternating current welder has been de- 
veloped in which an oscillator is used to stabilize the A. C. 
are. The oscillator applies a high-frequency discharge at a 
comparatively high voltage to the welding terminals in 
parallel with the welding current. This keeps the path of 
the are ionized. By means of the oscillator, as soon as the 
electrodes are brought within welding distance of the work, 
the are starts itself. The welding transformer is constructed 
so the current can be adjusted in small steps. The oscillator 
is made up of a voltage transformer, spark gaps, condenser, 
ind air-core choke coil. The A. C. arc has an advantage over 
the D. C. are for work on thin materials because its pene- 

ration is somewhat less. Greater penetration and speed can 
be obtained by using a larger electrode and a higher cur- 
rent. In strength the welds made by the A. C. are compare 
favorably with D. C. welding. WAT (lic) 

Progress in Aluminum Welding. (Fortschritte im Alumi- 
niumschweissen.) Die Metallbérse, Vol. 21, June 27, 1931, page 1205. 

The present state of hammer and gas welding and electric 
welding applied to Al is summarized. The following analyses 

f low alloyed Al suitable for welding are included: 

%o % %o 


oO 
Cu 1.3 2.25 2.0 2.25 
Ni 1.3 1.3 1.3 1.3 
Mg 0.1 1.6 0.8 1.6 
1.0 1.4 1.4 1.4 balance: Al 
0.18 0.1 0.1 0.1 
2.2 1.25 0.7 0.5 EF (llc) 
Ninety-three Miles of Pipe Line Gas Welded. /ielding, Vol. 3, 


Feb. 1932, pages 109-110. 

Interesting methods used by contractor in Northern Colo- 
rado. TEJ (11c) 

A Discussion of Piping Design. Herzert P. Smitu. Welding, 
Vol. 3, Jam. 1932, pages 43-46; Mar. 1932, pages 179-182. 

The text of this article is the author’s views and opinion 
f the paper entitled “Frictional Resistance and Flexibility 
of seamless-Tube Fittings Used in Pipe Welding,” presented 
yy Sabin Crocker and Arthur McCutchan at the Annual 
leeting of the American Society of Mechanical Engineers, 
at New York, Dec. 1-5, 1930. The author states that pressure 
drop or frictional loss is not increased by the flow of fluids 
hrough short radius pipe bends. Part II. Design methods 
for welded square type expansion loops and their cost of in- 
tallation. TEJ (llc) 

Present Practice in Rail Bonding. PLiney P. Pires (Ohio Brass 
Co.). Paper presented to the 32nd Annual Convention of the Inter- 

itional Acetylene Association, Chicago, Nov. 1931, 4 pages; Journal 
American Welding Society, Vol. 10, Nov. 1931, pages 44-45. 

Rail bonds for carrying propulsion currents on electrified 
roads and for maintaining tract circuits for control of rail- 
way automatic signaling, can be applied quickly and eco- 
nomically with the oxy-acetylene torch and a Cu alloy rod. 
These bonds have low permanent contact resistance and a 
shearing strength of about 30,000 lbs./in.2 This practice is 
approved by the American Railway Engineering Association. 

Ha + TEJ (11c) 

Tract Joint Construction Methods, Transit Journal, Vol. 76, 
Mar. 1932, pages 132-134. 

Thermit welding is used for repair work under traffic and 
Butt welding for new construction by the Third Avenue 
Railway System, New York City. Methods and equipment 
are discussed. CBJ (11c) 
_ Tests of Welds. Engineering Experiment Station Bulletin No. 11, 
University of Illinois, Vol. 28, Nov. 11, 1930, 37 pages. 

The paper deals with hand welding of the relatively thin 
steel plates used in the fabrication of storage tanks for oil 
and water systems; electric welds and static tests only were 
investigated. Sixty-six different specimens of weld-rods were 
used. The V-type seems to be the best for making butt- 
Joints in 4%” plates. The weakest rod specimen showed 46,000 
lbs./in.2, the average for all was 54,400 lbs. The excess ma- 
terial was machined away so that the sections of body of 
specimen and of weld was the same; no heat-treatment was 
applied after the weld. The strengths of the specimens 
welded by the same workman, but with various rods, were 
fairly consistent; the lowest average for any one rod being 
50,531 1bs./in.2, the highest 60,360 lbs. The strength with un- 
coated rods was 57,500 lbs./in.2 with beads laid longitudin- 
ally and 43,300 lbs. transversely. Ha (11c) 

Welded Piping Installed in a Private Home. Welding, Vol. 3, 
Feb. 1932, pages 107-108. 

Because it is leak proof, such an installation is ideally 
adapted to a vapor system of heating. The installation in- 
cluded approximately 1,580 linear inches of oxy-acetylene 
welding. Approximate welding costs are given which include 
heating, bending, straightening and fabricating. TEJ (11c) 
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ILVER 
OLDERS 


HAVE DEFINITE AND DISTINCT 
FIELDS OF USEFULNESS 





|. Low Temperature Brazing 


For brazing metals of light gauges that would be de- 
stroyed or damaged by the high temperatures required 
for spelter, brass or bronze welding rods. Handy Silver 
Solders flow at from 1175 to 1600° F. or several hun- 
dred degrees lower than the base metal brazing and 
welding alloys. 


2. Strength and Ductility 


For joints and connections that will be subjected to 
heavy vibration or shock. 


3. Leak-Tightness. 


For joints and connections that must be leak-tight 
under maximum working pressures. 


4. Resistance to Corrosion 


For joints and connections that will be subjected to 
corrosive action. 


5. Low Electrical Resistance 
For joints which must have high electrical conductivity. 


6. Low Labor Cost 


Silver-brazing in quantity-production can be done on 
suitable rigs by low-priced labor; and the time-per- 
joint is considerably less than required with base metal 
hard solders. In addition, very little is required because 
of the free flowing, penetrating qualities of silver 


solders. 


Send for Bulletin No. 39-MA for fur- 
ther particulars and working data. 


HANDY & HARMAN 


57 WILLIAM STREET, NEW YORK 


PRINCIPAL PLANT—Bridgeport, Conn. 


SERVICE PLANTS: 
425 Richmond St., Providence, R.|.—Fulton & Gold Sts., New York, N.Y. 
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WORKING OF METALS & ALLOYS (12) 
Melting & Refining (12a) 


Melting of Aluminum in Crucibles. (Das Schmeizen von 
Aluminium in Tiegeléten.) Die Metallbérse, Vol. 21, May 16, 
1931, pages 915-916. 

Discusses the properties of Al which must be borne in 
mind when selecting crucibles for melting Al and the pres- 
ent state of Al melting technique is considered. EF (12a) 

High Frequency Induction Furnace Study—Preparation of 
Silicon-Aluminum Steels for Generator and Transformer 
Sheets in High Frequency Induction Furnace. (Zur kenntnis 
des Hochfrequenz-Induktionsofens V. Ueber die Herstellung 
von Silizium-Aluminium—Stahlen fiir Dynamo-und Trans- 
formatorenbleche in Hochfrequenz-Induktionsofen.) FRANz 
Wever & Gustav Hinpricus. Mitteilungen Kaiser-Wilhelm-Institut fiir 
Eisenforschung, Vol. 13, Report No. 194, 1931, pages 273-289. 

Includes bibliography of 83 references, 5 tables, 16 dia- 
grams. Exhaustive critical review is given of (1) historical 
development of various materials used to decrease power 
losses in this type furnace; (2) effect of heat treatment and 
grain size on magnetization losses; (3) effect of impurities 
and alloying elements; (4) summary of all results. It was 
found with low-alloyed Si steels that remarkable improve- 
ment resulted from Al additions. The Vi9 numbers lie below 
the limiting values for average alloyed sheets, i.e., with a 
class B steel, containing 0.95% Si, a value of only 1.66 W/kg 
was attained by addition of 0.99% Al. With high-alloyed 
transformer steels improvements through Al were in the 
limits of several hundredths W/kg. Exact influence of Al on 
power loss number is most apparent with small additions, 
while an increase of Al above a certain amount practically 
produces no further improvement. Structure tests of Si-Al 
steels show plainly that they are subject to same rules as 
those of Si steels. Best value for power loss number can be 
obtained only if method of fusion and manufacture are so 
carried out that an even, uniform, coarse crystalline struc- 
ture exists in the final product. Al produces lowering of 
power loss through its deoxidation property of Si steels. 
Above results obtained on small laboratory scale were all 
confirmed by means of an 8-ton melt in a basic-lined elec- 
tric are furnace. DTR (12a) 

Steel Control in America. (Om amerikansk stalkontroll.) 
Tryccve Hotm. Jernkontorets Annaler, Vol. 115, Dec. 1931, pages 
626-642. 

Review of Herty’s work. HCD (12a) 

Melting of Serap Brass in the Reverberatory Furnace. (Das 
Schmelzen von Altmessing im Flammofen.) E. T. Ricuarps. Dik 
Giesserei. Vol. 19, Jan. 8, 1932, pages 5-9. 

The different types of furnaces and their fuels, their in- 
fluence on the oxidation, deoxidation agents, melting and 
pouring methods are reviewed and discussed. Chips should 
not be melted in reverberatory furnaces but first briquetted. 
A table of the heat of combustion of the technical metals for 
combining with 1 gram-atom oxygen is given. Ha (12a) 

Some Effects of Temperature and Iron Oxide in the Manu- 
facture of Basic Open-hearth Steel. W. J. Reacan (Edgewater 
Steel Co.). American Institute Mining & Metallurgical Engineers, 
Technical Publication No. 469, Feb. 1932, 12 pages. 

Gives data obtained from commercial furnaces producing 
0.60 to 0.80% C steel. From an extended series of tests it was 
found that: (1) The amount of FeO in the steel is propor- 
tional to that in the slag. (2) The FeO in the metal can he 
controlled by controlling the melting and working condi- 
tions. Fast melting or slow working tend to produce a low 
FeO content. (3) The % Mn in the steel is inversely pro- 
portional to the % FeO in the slag. (4) Rejections increase 
as the age of the furnace increases, which is due to lower 
furnace temperatures as the age increases. 2 references. 

JLG (12a) 

The Economy of Using Baled Scrap in Open-Hearth Fur- 
nace Operation. J. Panzt & T. DauMen. Rolling Mill Journal, Vol. 
5, Apr. 1931, pages 281-284, 289-290. 

An abstract of a translation from Stahl und Eisen. (See 
Metals & Alloys, Vol. 2, Sept. 1931, page 182.) The charging 
time and attendant heat losses in charging with the cheaper 
grades of scrap iron may be considerably reduced by the in- 
stallation of scrap baling presses. The author describes the 
construction, charging, operation, and control and power 
equipment of a rugged, hydraulically-operated baling press, 
which produces bales of scrap weighing 1100 Ibs. at a ca- 
pacity of 16,500 lbs./hr. A more powerful press is also de- 
scribed in detail which produces high-density “scrap ingots” 
weighing 4,400 to 5,500 lbs./bale at a capacity of 17,600 
lbs./hr. These ingots are welded internally so completely 
that they may be forged or rolled directly without being 
subjected to the melting process. JN (12a) 

Mercury Purification. Burrows Moore. (Thermal Syndicate 
Limited) Industrial Chemist, Vol. 8, Feb. 1932, pages 63-64. 

He of high purity was required and absence of the chief 
metallic impurities usually found, namely, Cu, Pb, Fe and Bi. 
Distillation in vacuo was found to leave a certain amount 
of these impurities. A method devised consists of specially 
constructed apparatus (of fused silica or chemical resistant 
glass) in three parts, one for washing with reagents, one for 
drying, and one for filtering respectively. Design of appa- 
ratus is given. Washing solutions employed were KOH and 
HNOg. Data is given of the metallic impurities present in, 
crude filtered Hg, product after three distillations in vacuo, 
and crude filtered Hg after the treatment recommended re- 
spectively to illustrate the effectiveness of the latter method. 

RAW (12a) 

Extraction of Antimony in the Copper Refining Process. 
(Antimonentfernung beim Raffinierprozess von Kupfer.) 
Rayot. Die Metallbérse, Vol. 21, May 238, 1931, page 966. 

The author denies the harmful effect of Sb in Cu up to 
0.1%. It is difficult to meet the English specifications of 
0.05%. Two attempts to remove Sb according to Kohlmeyer 
proved to be a failure. First method: Conversion of Sb2O; 
into SbeSs by pyrite addition to the melt and volatilization by 
large steam pressures. Second method: segregation of Sbe2Os 
by cooling down of the melt. The author is nevertheless in- 
clined to believe that a reduction of the Sb content is pos- 
sible by additions of S. EF (12a) 
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The Bessemer Process. Jas. CUNNINGHAM. Metallurgia, Vol. 5, 
Feb. 1932, pages 139-141. 

Mainly a review of the reports recently issued by the 
Steelworks Committee of the Association of German Iron- 
masters. JLG (12a) 


Furnace Manipulation Governs Inclusions in Acid Open- 
Hearth Steel. C. H. Herty, Jr. & J. E. Jacozss (U. S. Bureau of 
Mines.) Foundry, Vol. 59, Nov. 15, 1931, pages 40-42, 44. 

Abstract of a paper read before the Western Metal Con- 
gress in San Francisco. See “Clean Steels from the Acid 
Open-Hearth,” Metals & Alloys, Vol. 2, Oct. 1931, page 224. 

VSP (12a) 

Theory and Practice of the Harris Process. (Theory und 
Praxis des Harris Verfahrens.) W. Jensen. Die Metallbérse, Vol. 

1, Sept. 19, 1931, pages 1737-1738; Sept. 26, 1931, pages 1769- 
770; Oct. 3, 1931, pages 1801-1802; Oct. 17, 1931, pages 1856- 
857; Oct. 24, 1931, pages 1897-1898. 

States 17 chemical reactions underlying the Harris Pro- 
cess, a method of softening Pb by the use of soda galts. 
The actual consumption of NaNOzg is compared with the 
amount of salt theoretically determined with reference to 
1 kg of As, Sn and Sb respectively. The balance of the paper 
outlines the commercial accomplishment of the Harris pro- 
cess and shows the successive removal of As, Sn and Sb. 
The most economical composition of the mixtures employed, 
mainly consisting of NaOH and NaCl, and the working up 
of the exhausted salts for the recovery of marketable salts 
of As, Sb, and Sn is covered. The efficiency and the difficul- 
ties encountered in the plant operation are critically dis- 
cussed. The construction of the Harris apparatus and the 
capacity of installations according to Harris are given. 

EF (12a) 

Equilibria Between Metals and Slags in the Melt. I. The 
Equilibrium FeO + Mn = Fe + MnO at 1550 to 1560° C. (Ueber 
Gleichgewichte zwischen Metallen und Schlacken im Schmelz- 
flusse. I, Das Gleichgewicht FeO + Mn z= Fe + MnO bei 1550 
—1560°.) W. Krincs & H. ScHACKMANN. Zeitschrift fiir anorganische 
und allgemeine Chemie, Vol. 202, Dec. 15, 1931, pages 99-112. 


[Mn]‘(FeO) 





The mass law constant K = was determined 
[FeO]: (Mn0O) 

to 0.0032 + 0.0005, in percent; the ideal mass-law holds good 

in this equilibrium. The method of the investigation is de- 


scribed. Ha (12a) 

The Influence of Iron Oxide on Sintering and a few Prac- 
tically Important Properties of Dolomite for Steelworks Use. 
(Die Einfluss des Eisenoxyds auf Sintering und einige prak- 
tisch wichtige Eigenschaften bei Stahlwerks dolomiten.) Orro 
+7 ie. & HeRMANN Guur. Feuerfest, Vol. 7, May 1931, pages 129- 

36 

[Xxperiments to determine the influence of Fe oxide on 
the sintering and on the softening under pressure of dolo- 
mitic refractory materials are described, and their causes 
are discussed on the basis of X-ray investigations. 

WHB (12a) 

Chemical Kinetics of the Open-Hearth Steel Process. Er: 
R. Jette. Rolling Mill Journal, Vol. 5, Apr. 1931, page 268. 

Abstract of a paper presented at the New York meeting of 
the American Institute of Mining and Metallurgical Engi- 
neers. See Metals & Alloys, Vol. 2, May 1931, page 105. 

JN (12a) 

Effect of Manganese in Production of Steel. (Untersuch- 
ungen tiber das Verhalten des Mangans bei der Stahlerzeug- 
ung.) Friepricu Koérser. (Diisseldorf). Stahl und Eisen, Vol. 5° 
Feb. 11. 1932, pages 133-144. 

Includes discussion, 16 diagrams and 13 references. Report 
221 of Steel Mill Committee of Verein deutscher Hisenhititten- 
leute. On basis of laboratory tests equilibrium relations wer« 
established between manganese-I"e and slags, consisting o! 
almost all FeO and MnO, in temperature range 1520 to 1950 
C. The constants of the Mn-equilibrium between molter 
metal and slag were calculated by use of simple mass action 
laws. Values obtained, however, do not fall regularly on a 
smooth curve, and it was also observed that equilibrium con- 
centrations at experimental temperature are materially al- 
tered during the cooling down period. Values for heats of 
reaction for Mn decompositions, as calculated from curve, 
agree rather well with those obtained by calorimetric meas- 
urement. Oxygen analyses show an almost linear rise of Oc 
with temperature. Solubility of MnO in the molten bath be- 
comes almost zero due to solubility of FeO. On the basis of 
these results, deoxidation-equilibrium diagram of Mn is 
shown first for liquid deoxidation products. Modifications 
of this diagram for ideally diluted slags were discussed, as 
their composition is more or less similar to that of tech- 
nically pure slags. From a solidification-phase diagram of 
the system FeO-MnO, and assuming a simple arithmetical! 
increase of the lowering of fusion point of Fe by O2 and Mn 
limits were defined in the concentration planes (Mn)-(O2) 
for the separation of liquid and crystalline deoxidation pro- 
ducts from metal bath. By means of this complete deoxida- 
tion-phase diagram for Mn, for which is also given a diagram- 
matic sketch of space diagram, the course of separation of 
slags or deoxidation products for fusion of increasing Mn and 
Oe contents were given. The separations which were found by 
microscopic tests agree absolutely with those of the derived 
phase diagram. For a series of Thomas fusions, the entire 
fusion behavior of the metal and slag samples were exam- 
ined. The changes in content of the foreign substances pre- 
sent in the Fe during smelting operation were discussed. 
The sharp decrease, of the constants of Mn-equilibrium, is to 
be regarded as the indication for the sudden change of acid 
slag characteristics into the basic, which is of particular im- 
portance for the metallurgical reactions occurring. Relations 
between effect of temperature of added ferromanganese and 
period of time for fusion to take place, and completion of 
deoxidation, were established. An especially sharp decrease 
of the total Oe content was found during solidification of 
the ingot in mold; these reactions are well illustrated by 
means of the complete deoxidation-phase diagram. Discus- 


-sion brings out equilibrium constants for different SiOe con- 


tent of slags. Also effect of calcium metasilicate, calcium 
orthosilicate, and free lime. DTR (12a) 





The Desulphurization of the Steel Bath. (Zur Entschwefel- 
ung des Stahibades.) G. TamMMann & H. O. V. Samson-HiIMMet- 
sTJERNA. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 202, 
Dec. 24, 1931, pages 329-336. 

A few reactions were investigated which can serve for 
the desulphurization of the steel bath; the reactions with 
BaO and soda were stronger than with lime. Pb vapor de- 
veloping in the steel bath had also a desulphurizing effect. 
The heats of formation and reaction are tabulated and the 
times of desulphurization with various chemicals given in 
diagrams. 17 references. Ha (12a) 


Making of Aluminum Alloys Rich in Copper and Nickel. 
(Herstellung von kupfer- und nickelreichen Aluminiumle- 
gierungen.) THews. Die Metallbérse, Vol. 21, Nov. 23, 1931, page 
059. 

Shows how to economically overcome the difficulties due 
to the high melting point of Ni and Cu and tendency to- 
ward segregation. The writer advises pouring both metals 
together in the liquid state with the observance of some 
precautions, discussed in the article. EF (12a) 


Phosphorus as Deoxidizer for Copper Alloys. (Phosphor 
als Desoxydationsmittel fiir Kupferlegierungen.) THuews. Die 
[fetallbérse, Vol. 21, Oct. 3, 1931, pages 1802-1803. 

The preparation of the P bearing Cu alloys as deoxidizer 
s anticipated and the handling of “P-bronze” for deoxidiz- 
ing purposes with special reference to Cu and its alloys is 
liscussed. The effect of P added in excess is considered. 

EF (12a) 

The Melting Shop of the Appleby Iron Company, Limited. 
ARTHUR Ropinson. Engineering, Vol. 131, May 8, 1931, pages 616- 
618; May 15, 1931, pages 650-651; May 22, 1931, pages 686-688. 

Includes discussion. Condensed from paper read before the 
Iron and Steel Institute, London, May 7, 1931. See Metals & 
jlloys, Vol. 3, Jan. 1932, page MA 18. LEM (12a) 


Remelting of Nickel for the Manufacture of Sound Pure 
Nickel Plates for Anodes. (Umschmelzen von Nickel zur Her- 
stellung von dichten Reinnickel-Platten fiir Anoden.) Lro 
ScHMAL. Zeitschrift fiir die gesamte Giesserei-praxis, Das Metall, Vol. 
52, June 7, 1931, pages 61-64. 

Choice of deoxidizing agents; crucible employed in melt- 
ng; deoxidizing process; production of pure Ni castings; 
nanufacture of Ni anodes, WHB (12a) 

The Metallic Charge in Basic Open-Hearth Operations— 
Some Factors Affecting Operating Economies. ©. |). KING. 

earbook American Iron & Steel Institute, 1931, pages 387-451. 

Includes discussion. The paper is devoted to a treatment 

f the general principles underlying the conversion of metal- 
ic charges into basic open-hearth ingots and covers some 
mportant factors influencing operating economies. These 
nelude the effect of charges on yields, scrap production, and 

1e possible conversion of some losses into scrap recovery. 

he influence of types of scrap used and changes in ratios of 
ig iron and scrap is also discussed and illustrated in tables. 
Hot metal plants, cold metal plants, and duplex plants are 
lealt with. The general conclusions are set forth as fol- 
lows: In any investigation of the effect of the metallic 
harge in basic open-hearth operations as affecting operat- 
ng economies, it is necessary to determine to what extent 
ngot yields can be increased for equal conditions. Assum- 
ng that the slag volumes and analyses of slags are as re- 
quired for the type of steels produced, increased yields can 
nly be accomplished by limiting the pit scrap, steel skull, 
ron scrap, and iron skull production to a point consistent 
with the economical operation of the plant concerned. Such 
in improvement may lead to material savings, the magni- 
tude of which will vary with the efficiency of the practice at 
the plant in question. Excessive scrap production has a ma- 
terial influence on the final ingot cost and at times may 
warrant measures which may increase the cost above net 
metal, but result in a lower cost of net metallic mixture 
and, therefore, result in reducing the total ingot cost. Fur- 
ther savings are possible at those plants which are in posi- 
tion to convert some part of the losses into scrap credit, 
namely, the use of open-hearth slag at blast-furnaces and 
the utilization of checker chamber dust in flue dust sintering 
operations. The various discussions dealing with changes 
in proportions of the components of the metallic charge show 
that within limits the open-hearth furnace is sufficiently 
flexible to consume varying amounts of pig iron and steel 
scrap and that under certain conditions these changes may 
be made advantageously. The success of such changes will 
depend upon the differentials existing between pig iron and 
scrap, the effect on production capacity, cost above net 
metal, and, particularly, on other operating departments. 

Tables of practical data illustrate the considerations. a 
A (12a) 


Change of Composition of Steel in a Basic Lined Ladle. 
Melts Made in a Basic Lined Furnace. (Ueber die Aenderung 
der Zusammensetzung des auf basischem Futter erschmolz- 
enen Stahles in der Giesspfanne.) Peter BarpeENnHEvER & ALFRED 
Ranrrt. Mitteilungen Kaiser-Wilhelm-Institut fiir Eisenforschung, Vol. 
13, Report 195, 1931, pages 291-305. 

Extensive number of melts in the basic Siemens-Martin 
furnace and in the Thomas furnace showed changes in com- 
position of the steel, taking place in the casting ladle during 
casting period. By skimming the furnace slag from the 
steel and covering with a neutral protective layer, changes in 
steel composition were avoided. Reactions of the ladle slag 
with the ladle lining and the steel are so much more active, 
the greater the amount and the higher the temperature of 
slag. Cause for this condition is evidenced by decrease in 
slag basicity through absorption of SiOg and AlgOs by lining. 
Reduction of oxides in slag with non-Si steel is produced 
by Mn, and with Si steel, mainly by Si. The higher the Si 
content, with same conditions, the greater will be residual 
P as well as reduction of MnO in slag. With large amounts 
of slag or longer casting period, far greater change in steel 
composition, particularly enrichment of oxides, may be ob- 
tained. The O2 increase is chiefly due to increase of deoxida- 
tion products. In Si steel the Os is mainly combined with Si. 
Discussion of causes of reactions between steel and slag in 
ladle is excellently brought out. Includes 16 diagrams and 
23 tables of data. DTR (12a) 
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Forging (12d) 


Defects in Large Forgings. III, IV. G. A. Smart. Heat Treat 
ing & Forging, Vol. 17, Nov. 1931, pages 1038-1041, 1048; Dec 
1931, pages 1107-1110, 1117. 

It is of great importance that the forging be worked into 
shape at a rate such that it is finished with its temperature 
as near the critical range as possible, so that the proper 
grain size is obtained. In drawing down an ingot between 
flat dies, it is important that the die faces be parallel with 
each other and that the sharp corners on the edges of the 
dies be removed. If the corners are left sharp, laps or cold 
shuts will appear on the surface of the forging. To prevent 
shear cracks in reducing a large round section to a small 
round section on a pair of flat dies, the stock should be 
reduced to a square section, the area of which should be 
approximately that of the round section desired. This is 
then reduced to an octagon and then to the round section 
V dies are also used in reducing to small round sections 
with good results. Clinks are due to improper cooling of a 
partially forged ingot. If cooled to below 1000° F., ingot 
should be properly annealed. Describes proper operation to 
be followed in the forging of a rotor shaft, a ring and a 
hollow forging. Part IV. Discusses various processes of heat 
treating large forgings, such as annealing, normalizing and 
spheroidizing. MS(12d) 

Forging High-Chrome Steels. J. B. Neatey (American Gas 
Association). American Machinist, Vol. 75, Nov. 26, 1931, pages 
812-813. 

It is very important to preheat in a controlled furnace, 
separate but adjacent to the forging furnace. Preheating 
requires at least twice as long as for carbon steels. Pre- 
heating temperatures must be kept below the carbon pre- 
cipitation point for Ni steels and just under the grain 
growth range for Cr steels. Rapidity of heating in the 
second furnace is essential. The treatment used in some 
cases, used as an example of proper treatment of alloys of 
certain composition is described. RHP (124) 

Forging of Rustiess Steel. |. B. Neatey (American Gas As- 
sociation). Iron Age, Vol. 128, Dec. 17, 1931, pages 1544-1547, 
1584, 

Ordinary steels forge easily at red heats of 1400° F. and 
up; forging pressures can easily be estimated. When Cr or 
Cr and Ni are added, in amounts required in stainless 
alloys, pressures necessary for forging jump 200-300% or 
more. The addition of greater amounts of S to the 0.12% 
C-13% Cr steel has done much to advance the use of rust- 
less steel. Favorable machining of KA2 type of steel can 
be produced only through very accurate heat treatment and 
close control of forging temperatures. Considerable experi- 
mental work on these steels has been done by the General 
Motors Corp. A definite line of demarcation between pre- 
heat and forging heat is controlled by keeping preheat 
temperature below C precipitation for Ni steels and just 
under the grain growth range for Cr steels. An analysis 
of the steel used in making rustless steel golf club heads 
is given. Welding flanges weighing up to 300-400 lbs. are 
made of Cr-Ni steels of the 18 and 8 series. VSP (12d) 
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Shearing & Punching (12e) 


A Cireular Knife-End Shears for Single Sheets and Packs. 
(Kreismesser-Saumscheren fiir Einzel- und Paketbleche.) 
Louis Friretincuaus. Stahl und Eisen, Vol. 52, Jan. 28, 1932, pages 
84-86. 

Circular shears for single sheets are in common use, and 
the application of circular knife-end shears for cutting 
sheet metal and packs of sheets is described. Performance 
and necessary men given for this type of work. Lllustra- 
tions of 2 shears in the plant of Schoemann & Co., Dtissel- 
dorf are shown, for shearing, No. 1 from 50 to 80, and No. 
2, 80 to 100 tons per hr. It is claimed that shears No. 1 do 
the same work as 3 to 4 ordinary end shears, while shears 


No. 2 are equivalent to 5 to 6 ordinary shears. Knife re- 
newal after production of 35 to 40 thousand tons of packs. 
Diagrammatic sketch of circular knife-end shears given. 


DTR (12e) 


Extruding {12} 


The Extrusion Press in the Working of Non-Ferrous 
Metals. L. G. Mitcuett (Brass Co. of Australia Pty. Ltd.) & 
H. Stewarvpson (Brass Co. of Australia Pty. Ltd.). Chemical Engi- 
neering & Mining Review, Vol. 23, Sept. 5, 1931, pages 460-464. 

A description of a 1000-ton hydraulically-operated extru- 
sion press manufactured by Davy Bros. at Sheffield. The 
furnace used for heating the billets is an open-chamber, 
underfired oil furnace with a hearth sloping from the charg- 
ing door to the discharging door. The operation is con- 
tinuous. The billet is extruded from the press and convert- 
ed into a complete and intricate section. Extrusion has 
been applied to Sn, Zn, Cu and Al, also certain Cu-Zn, 
Cu-Al, and light Al alloys. Oz, Sn, As, P, Sb and Bi diminish 
the extrudability of the brasses, while Fe, Cd, Mg and Si 
in small quantities are desirable. Defects in extruded rod 
are classed as: (1) casting, (2) the die, (3) extrusion, and 
(4) reeling and straightening. Each class is briefly dis- 
cussed. The flow of metal is down the axis of the billet— 
toward the center and front. WHB (12f) 


Machining (12g) 


Use and Abuse of Hacksaw Blades and Band Saws. L. B. 
Tuompson. Iron Age, Vol. 128, Nov. 12, 1931, page 1237. 

The most common form of abuse is failure to select the 
proper type of blade for material to be cut. Steel or cast 
iron require a high tempered saw. The correct tension in 
adjusting blades in the machine is of importance. To get 
the full use of the blade, a shim should be placed in the 
vise. VSP (12g) 

Fine-Drilling. (Feinbohren.) Automobiltechnische Zeitschrift, 
Vol. 35, Feb. 10, 1932, pages 74-76. 

Methods and machines for obtaining absolutely round, 
straight and cylindrical holes of smoothest surface are de- 
scribed and some micrographs of surfaces given. Ha (122) 

Tungsten Carbide Tools. Engineer, Vol. 152, Dec. 4, 1931, 
pages 603-604. 

Well-illustrated article describing tests made by Alfred 
Hubert, Ltd., manufacturers of machines for using these 
tools. Tools used in the tests are built up with a Widia 
tip fixed in a recess cut in a mild steel shank. For tests 
on cast Fe speeds up to 200 ft./min. were used, 2 tools 
being in operation at the same time. With 4 tools in opera- 
tion, 273.9 in.3 of material was removed per min. Widia tools 
will stand any amount of compression but rubbing or ten- 
sion quickly destroys the cutting edge. If these tools are 
run at too slow a speed wear will be rapid and results 
unsatisfactory. The machines used must have the neces- 
Sary power and stability to give an even drive without 
vibration. LFM (122g) 

A Test for the New Carbide Cutting Tools. A. W. Swanson. 
(eerpole Tool Works.) Machinery, Vol. 38, Dec. 1931, pages 

-267. 

Suggests a test be made on a lathe using 3/32 in. depth 
and a feed of 0.020 to 0.030 in. at moderate speed, the lathe 
to be stopped every two minutes to examine the face of 
the tool. Whether a roughened surface resembling a crater 
appears is the test of its value for the particular operation. 

RHP (12g) 

Machinability and Strength Properties of Steel and Cast 
Steel (Die Zerspanbarkeit und die Festigkeitseigenschaften 
bel Stahl und Stahiguss). A. Watiicus & H. Daprincuaus. Mas- 
chinenbau, Vol. 9, Apr. 17, 1930, pages 257-262. 

Machineability test data plotted on semi-log paper show 
that doubling of feed reduces permissible cutting speed 
twice as much as doubling of chip thickness. See Metals & 
Alloys, Vol. 2, Feb. 1931, page 43. (12g) 


Use of Tungsten Carbide and Other Hard Cutting-Tool 
Materials Gaining. CotemMan Setter (William Sellers & Co.) 
Iron Age, Vol. 128, Dec. 17, 1931, pages 1560-1563. 

An abstract of a report of the sub-committee on metal 
cutting materials presented at the annual meeting of the 
American Society of Mechanical Engineers. The data pre- 
sented was obtained from a canvass to determine the present 
status of the use of W and Ta carbides and other new cut- 
ting materials. The report stresses the need for scientific 
data regarding their applications. A number of tables are 
included, VSP (122) 

Machining of Steel is Conditioned by Quality of Metal. 
H. H. Breaxney (Department of Mines, Canada). Iron Age, Vol. 
128, Dec. 24, 1931, pages 1608-1609, 1662. 

The difficulty of machining is experienced in direct pro- 
portion to the number, size and hardness of the inclusions— 
other things being equal. Such inclusions as alumina and 
hard silicates, if present in excessive amounts, dull tools and 
cause poor performance, while manganese sulphide greatly 
promotes machineability. The effect of structural condition 
of steel upon machineability far outweighs the influence of 
inclusions. The best machineability is encountered when 
both hardness and ductility of steel are at a minimum. An 
annealed product, with a uniform lamellar pearlite, means 
smooth and rapid operations on the machine with excellent 
tool life. VSP (122) 
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Drawing & Stamping (12h) 


Effect of Wire Drawing Solution on the Power Required 
in Drawing of Ingot Steel Wire with Krupp-Widia Dies. 
(Ueber den Einfluss des Schmiermittels auf den Kraftbedarf 
beim Ziehen von Filussstahidraht mit Krupp-Widia-Zieh- 
= Anton Pomp & Atsert Kocn. Mitteilungen Kaiser-Wilhelm 


a, tir Eisenforschung, Vol. 13, Report No. 193, 1931, pages 
Two steel wires of following analysis & properties: 
Diam. C Si Mn P Ss T.8. 


Jo Jo Jo Jo %o kg. /mm.2 
Ingot steel wire A (5mm) 0.06 trace 0.43 0.029 0.035 36 
of x: ”"  B (4mm) 0.53 0.22 0.73 0.016 0.0385 1004 
were pickled in cold 2% HeSO, for 1 to 2 hrs., rinsed with 
H20O, and placed in milk of lime tank for 3 days, then dried 
in air before being drawn. The 2 wires were each drawn 
down to 4.0, 3.2, 2.6 and 2.1 mm. wires, average cold roll re- 
duction of 35%, with varying angles of die 6, 9, 12, 15 and 
18. Before and after each draw wires were gauged, T.S., 
power required for drawing, longitudinal stress, efficiency 
of stress, and appearance of wires were all noted. Powdered 
dry soap, rubbing oil, drawing oil, soda grease, and lime 
grease were the different wire drawing solutions or lubri- 
cants used. Rate of drawing wires was 1.5 m/s. Efficiency 
of stress was used as reference standard and is given by 
A Theoretical 
A Total 
Houdremont. Powdered soap was found to be a suitable lu- 
bricant, giving greatest number of draws, without causing 
grooves or roughening. Rape seed oil and drawing oil be- 
haved alike, producing a rough wire on the 4th draw with 
wire A; however they were satisfactory for wire B. Greases 
or fats were poor lubricants. For wire A the most suitable 
die angle was 15°; with increasing hardness of meterial the 
die angle became smaller for good work. Effect of drawing 
speed on power required could not be accurately determined, 
no large differences in amount of power was required for 
different drawing speeds from 0.6 to 5.0 m/s. DTR (12h) 


Graphic Methods for Determining Percentage Reduction 
of Area of Round Rods. L. W. Lurr. Wire & Wire Products, 
Vol. 7, Feb. 1932, pages 44-45. 

For the production of various tempers in the production 
of cold drawn rods and wires, charts are developed from 
which the required solution in a given case can be taken 

Ha (12h) 

The Production of Shaped and Fancy Tubes. Metal Industr) 
London, Vol. 39, Dec. 18, 1931, pages 581-582. 

The method of manufacture of tubes and sections of thir 
gage by cold drawing is described. PRK (12h) 

Reverse Drawing of Conical Shells. Paut Homer Wuirt: 
Machinery, Vol. 38, Nov. 1931, pages 174-175. 

Description of a method in which the shell is turned insid: 
out in the final operation which eliminates 2 draws and pro 
duces a smooth surface. RHP (12h) 

Sliding Secale for Determining the Amount of Mixture and 
the Weight of Raw Material in Stamped Parts. (Schiebertafe! 
fiir die Rohmengen- und Rohgewichtsbestimmung von 
Stanzteilen.) Hans Scumip. Maschinenbau, Vol. 10, Aug. 20, 1931 
pages 529-531. 

A new graphic method for determining the amount and 
weight of crude material in stamped parts is presented. Th: 
results in which all the waste material will be accounted fo: 
are obtained by a simple method in which it is only neces- 
sary to regulate the finished product. MAB (12h) 

Technique of Steel Wire Drawing at High and Very High 
Resistance. (Technique du Tréfilage des Aciers a Haute e' 
a trés Haute Résistance.) G. ve Latrre. Aciers Spéciaux, Métau 
et Alliages, Vol. 6, Oct. 1931, pages 487-503; Dec. 1931, pages 
623-643. 

In this present study the author deals with the techniqu¢ 
of wire drawing of steels containing carbon 0.4% to 0.9% 
This analytical and critical study covers all the phases con- 
cerning wire drawing based on scientific treatment. In 4 
general manner, the author introduces first the (a) prepa- 
ration of wire, (b) the wire drawing, and (c) the finishing. 
As this paper is divided into chapters, the first chapter deals 
with the quality of metal. In the second chapter, the gen- 
eral theory of wire drawing is completely treated. Chap. 3 
continues with the heat treatment of steel wire. Pickling is 
also completely discussed in Chap. 4 and in Chap. 5, the lu- 
bricants are considered. CuSO, and SnCle and lead salt solu- 
tions are usually considered as successful lubricants by the 
virtue of chemical interchange between Fe and the metal of 
the salt, which metal deposits on wire. GTM (12h) 

Forming Brake Drums for Lincoln Cars. J. B. NEALEY 
(American Gas Association). Jron Age, Vol. 128, Nov. 12, 1931, 
pages 1228-1229, 1281. 

Describes equipment and method used by the Lincoln 
Motor Car Co. in forming brake drums. Blanks for the drums 
are formed to final shape in a single operation. Press used 
weighs 125 tons and will exert a pressure of 1000-1500 tons. 
Furnace is a gas fired semi-automatic. VSP (12h) 

Press Brake Dies and Auxiliary Equipment, F. H. Prerrert 
(The Cincinnati Shaper Co.). Metal Stampings, Vol. 4, June 
1931, pages 517-519. 

Describes and illustrates the types of dies used in press 
brakes for forming deep boxes and discusses the design and 
operation of press brake accessories; such as spring pads, 
universal gages, universal and standard filler blocks, the 
ram clamp, and tongues for holding these dies in place. 

JN (12h) 

Press Brake Forming Dies. Part II. F. H. Prerrerte (Cincin- 
nati Shaper Co.). Metal Stampings, Vol. 4, May 1931, pages 
423-425. 

The author illustrates the types of dies used in press 
brakes and discusses the various operations involved in 
forming partially closed and completely closed beads, nar- 
row gage channels, wide shallow channels and square posts 
in metals up to 14 gauge. The operations required in form- 
ing the single lock seam for joining 2 metal sheets and the 
Pittsburgh slip seam for joining 2 sheets at right angles 
are described in detail. JN (12h) 
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as developed by Pomp, Siebel, and 











Cleaning (12k) 


Degreasing Metals by the Vapor Process. E. V. D. WALLACE. 
Monthly Review, American Electroplaters Society, Vol. 18, Dec. 1931 
pages 6-15; Metal Industry, N. Y., Vol. 30, Feb. 1932, pages 
53-55. 

Includes discussion. Paper presented at the Rochester Con- 
vention, 1931, of the American Electroplaters Society. The 
“Carrier Vapor Degreasing Process” is described as one for 
the removal of oil or grease from metal objects by immersing 
them in the vapor of a chlorinated solvent. Boiling trichlor- 
ethylene wes kept in a Cu tank without cover, but heated by 
steam near the bottom and equipped with cooling coil hear 
the top and above the vapor layer. Cold water was used in 
the coil to condense the vapor and prevent its loss through 
diffusion into air. Objects may be cleaned in 20 sec. in this 
vapor; an additional % to 2 min. may be required to allow 
solvent which has been condensed on the object to drip 
back into the bottom of the tank. Cost of operation with this 
process was estimated to be lower than all other metdl 
cleaning processes. PRK + LCP (12k) 


Degreasing of Metal Parts. (Entfettung von Metaliteilen.) 
HANS HEBBERLING. Oberflichentechnik, Vol. 9, Feb. 1932, pages 
33-35. 

Methods of degreasing are discussed; where boiling is not 
possible, trichlorethylene has proved to be very effective. A 
few apparatus are described, tanks, in which the treatment 
can be carried out without injury to the workman, as in- 
haling trichlorethylene has an intoxicating and eventually 
toxic effect. Ha (12k) 

New Washing Machine for Metals. Brass World, Vol. 28, Mar. 
1932, page 60. 

The Rex Products & Mfg. Co., Detroit, Mich., has marketed 
a vertical type machine for washing metal products of many 
kinds. “Penn-A-Chlor” is a special cleaning agent used in 
the machine and claimed to be a non-explosive non-inflam- 
mable, permanent, and acid-free both as liquid and as vapon 
The work is placed on a conveyor and passes downward into 
the machine between powerful streams of boiling solvent, 
striking from all directions at a pressure of 35-lbs./in.2 
Work and conveyor then pass upward, then thresh a rinse 
of distilled, hot solvent, and then upward anc i aves the 
machine clean and dry. The process is most siitable for 
cleaning Zn or Pb coated metals, Al die castings or soft 
metals affected by ordinary alkali cleaners. WHB (12k) 

The Bullard-Dunn Process of Cleaning. F. T. Taytor. Monthly 

view, American Electroplaters Society, Vol. 18, Aug. 1931, pages 

799 

Includes discussion. Paper before Philadelphia Branch of 
the American Electroplaters Society. Removal of scale or 

<ide film from iron and steel is effected by a cathodic treat- 

ent at 60-75 amp./ft.2, 150° F. for a few minutes in a solu- 
on of HeSO4, chlorides and a small amount of Pb. During 
his treatment, the scale is said to be pushed off by the H 
scenerated between the metal body and the scale and, at the 
same time, a thin, adherent layer of Pb is deposited on the 
lean metal. This process does not etch the metal and has 

») danger of over-treatment. Pb anodes are used. See also 
fetals & Alloys, Vol. 3, Jan. 1932, page MA 21. LCP (12k) 

Automatic Metal Washing Machine. R. Bett. Engineering 

gress, Vol. 13, Jan. 1932, pages 17-19. 

Metals may be rapidly and economically cleaned with an 

itomatic machine made by Hahn & Kolb, Stuttgart. Ma- 
erial to be cleaned is fed to a belt which travels through 
sprays of hot alkaline solutions. RHP (12k) 

Cleaning Silwer by Electricity. R. W. Kennepy. Electrical Re- 

w, Vol. 110, Jan. 29, 1932, page 164. 

To clean silverware rapidly and effectively at home, a 
china or enameled bowl] is filled with a hot 5% washing- 

da solution. The negative lead from a storage-battery is 
ttached to the article to be cleaned, which is then totally 
immersed in the solution. A lead from the positive terminal 
s next immersed in the solution within an inch or two of 
the article under treatment. The Ag becomes brilliantly 
polished. The article is rinsed in warm H20O and dried. No 
ss of Ag takes place by this method. MS (12k) 


Polishing & Grinding (12!) 


_ Curved Profiles Require Special Grinding Methods. Abrasive 
Industry, Vol. 13, Feb. 1932, page 20. 

For accurate grinding of complex curved or angular sur- 
faces it is necessary either that the wheel or the work be 
moved in such a path as to generate the required surface, 
or that the wheel be formed to cut its special shape into 
the work. The latter is known as form grinding. For form 
grinding, standard cylindrical or surface grinding machines 
may be used as contrasted to generating methods which re- 
quire special machines. Few grinding machines have power 
enough to drive a formed grinding wheel greater than 10 in. 
in width. Grinding wheels of greater width are expensive 
and difficult to handle. The heat generated increases as the 
width of the cutting surface contact increases. These fac- 
tors combine to limit the width of the surface cut with one 
wheel. In the generating method, a simple surface moved 
in the path required will generate a more complex surface. 
A straight grinding wheel can be caused to cut a concave 
or convex surface of revolution simply by swinging the axis 
of the grinding wheel about a point which is to be the 
radius of the surface to be cut if the periphery of the wheel 
is straight and has appreciable width. WAT (121) 

Modern Polishing Methods in Cleaning Ornamental Cast- 
ings. Abrasive Industry, Vol. 13, Feb. 1932, pages 32-33. 

Modern ornamental cast metal is superior to that formerly 
made. Some of the abrasive operations followed in cleaning 
and finishing Al and Monel metal castings are briefly de- 
scribed and illustrated. WAT (121) 

Correct Cutting Action in Surface Grinding. Abrasive Indus- 
try, Vol. 13, Jan. 1932, pages 15-16. 

_ Plane surface grinding differs from cylindrical grinding 
in the positioning of the work and the wheel. The area of 
contact is greater and the rate of movement of the work in 
respect to the wheel is different. The work speed of traverse 
or ordinary surface grinding machines cannot be increased 
to change the wheel-cutting action. Wheel speed is the only 
adjusting factor. WAT (121) 


Wheel Speed Governs Production. Abrasive Industry, Vol. 18, 
Feb. 1932, pages 25-26. 

The faster a wheel is operating the more cutting points 
per minute will be presented to the work. Since centrifugal 
force increases with the square of the velocity, a wheel at 
a peripheral travel of 6000 ft./min. is subjected to 4 times 
the strain of one running at a speed of 3000 ft./min. A wheel 
operated satisfactorily at 6000 ft./min. begins to act soft as 
it wears away. Correct operating speed on an electrically 
driven machine is maintained by adjustment of the work 
rest as the wheel wears. This automatically increases the 
speed. WAT (121) 

Grinding Magnesium Alloys. W. E. Warner. Machinery, Vol. 
38, Nov. 1931, page 170. 

Brief discussion. Wheels similar to those used for alumi- 
num may be used at a work speed of 80 ft./min. and a peri- 
pheral speed of 1000 ft./min. Silicon carbide wheels give the 
best results. Should be medium hard and of from 30 to 46 
grain. Clogging of the wheel can be prevented by the use 
of a coolant, either kerosene or a 4% solution of sodium 
fluoride. Emery must not be used for grinding Mg alloys. 

RHP (121) 

The Last Achievements of Finishing Technique; Lapping 
in the Manufacture of Measuring Instruments. (Die letzten 
Errungenschaften der Fertigungstechnik; der Lippvorgang 
bei der Herstellung von Messwerkzeugen.) C. Buettner. Werk- 
stattstechnik, Vol. 25, Mar. 1, 1931, pages 113-116. 

The conditions of the lapping process are investigated 
and the influence which grinding and lubricating agents 
exert on tool and piece to be lapped explained. Ha (121) 


Notes on Polishing Stainless Steel. W. E. Warner. Machinery, 
Vol. 38, Nov. 1931, page 181. 

Very brief discussion. For polishing, use a fine-count buf- 
fing wheel at surface speed of 10,000 to 15,000 ft./min. As 
an abrasive, use emery powder with tallow or lard oil. For 
final polishing, use Tripoli powder and finish off with a dry 
cotton buffing wheel with no abrasive or lubricant. 

RHP (121) 


How Polishing Abrasives Have Been Improved. Henry R 
ee eee Co.). Machinery, Vol. 38, Oct. 1931, pages 

Discussion of manufacture, testing, grading, cohesion and 
density. The use of aluminum oxide is mentioned. RHP (121) 

The Emery Wheel. F. A. W. Livermore. Brass World, Vol. 28, 
Feb. 1932, page 27. 

A high grade of skin glue is most satisfactory to use with 
the wheel. The glue should not be boiled and is applied with 
a brush. WHB (121) 


Cylindrical Grinding ws. Accuracy. Freo B. Jacons. Abrasive 
Industry, Vol. 13, Jan. 1932, pages 12-13. 

Accuracy is a relative term inasmuch as no part can be 
fabricated more accurately than the gages used to test it. 
To finish parts within close limits, substantial grinding ma- 
chines must be employed to insure maximum production. 

WAT (121) 

Complete Descaling before Grinding. Franx A. Depricx 
ne or Co.). American Machinist, Vol. 75, Nov. 26, 1931, pages 

14-815. 

Complete descaling is essential to rapid and accurate 
grinding. Several tables show the relative time of grinding 
necessary when the descaling has been done by the scratch 
brush method and when done by the Bullard-Dunn process. 
The latter process is more economical. Does not describe 
either method of descaling. RHP (121) 


Buffing Stainless Steels. L. R. Eastman. Brass World, Vol. 28, 
Feb. 1932, pages 33-34. 

An attempt is made to cover briefly some fundamental 
principles, to note the history and outline modern methods 
of manufacture, classify the raw materials and products in 
a general way and illustrate basic factors involved in pol- 
ishing, buffing and finishing of metals. WHB (121) 


Conservation of Grinding Wheels. £. H. Fisu. Abrasive Indus- 
try, Vol. 13, Jan. 1932, page 14. 

A grinding wheel may be sharpened by a dresser which 
loosens the bond so that the dull particles fall off. Abrasive 
wheel making is described. WAT (121) 


Coloring (12m) 


Coloring of Metals. (Coloration des Metaux.) J. MIcHeL. 
3rd edition, Desforges, Girardot et Cie., France, 1931. Paper, 
43%, x 7% inches, 272 pages. Price 25 Fr. 

A compilation of rule-of-thumb recipes for producing 
decorative coatings on metals. Protective coatings are not 
dealt with. The recipes are empirical and the reader has 
nothing to tell him whether the recipe is any good or not. 
Recipes for patinas on steel, copper, bronze, etc. are given. 
Niello is discussed. The book is apparently intended for the 
small jeweler. Worthless to the metallurgist. 

H. W. Gillett (12m) -B- 


Sand Blasting (12n) 


Cleaning of Castings with Steel Grit on the Rotating Table 
Blower. (Gussputzen mit Stahikies am Drehtischgebliise.) 
it. Gomnart. Die Giesserci, Vol. 19, Jan. 8, 1932, pages 3-5. 

The results are given of tests made to compare cléaning 
castings by steel blast instead of sand blast. After 6% 
months operation it could be stated that steel grit is very 
well suited to blast cleaning and that it can be done with 
the existing apparatus for sand without modification. The 
surface of the cleaned pieces is smooth and dark gray. 
The steel blasting process is cleaner and more hygienic 
than sand blasting. Steel lasts much longer than sand keep- 
ing sharper edges much better; it was found that 1 kg. 
steel grit corresponds to about 30 ke. quartz sand. A com- 
parison of costs gave a saving of 42% in favor of steel 
blasting, including material and wages, in spite of the con- 
siderably higher price of the steel grit (300 Mk. per ton 
against 15 Mk./ton in Germany.) Ha (12n) 
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FOUNDRY PRACTICE & APPLIANCES (22) 
Sandslinging Practice in the Foundry. A. J. S. SHewan & 


MOOR RAPID R. Atcuison. Foundry Trade Journal, Vol. 46, Feb. 18, 1932, pages 
|: , 111-112, 


Paper read before the Lancashire Branch of the Institute 
of British Foundrymen, and dealing with the operation of a 
traction type sandslinger in a foundry where the work han- 
dled is very general, varying from small, mass-production 
castings of a few pounds to medium-size castings varying 
from 500 to 2,000 lbs. OWE (22) 

Test Value of Soaking Cupola Charges. W. H. Spencer & 
M. M. Wotpinc (American Cast Iron Pipe Co.). Foundry, Vol. 59. 
Nov. 15, 1931, pages 26-27. 

Abstract of a paper read at the Chicago meeting of the 
American Foundrymen’s Association. Deals with a series of 
tests designed to find the effect of varying the soaking 
time. Results show that no especially beneficial results may 
9 be obtained from soaking the charges. It seemed as though 

more heat was lost through burning the bed during soaking 
time than was recovered in heating of the charge. Coke 
burned with natural draft over a long period did not give 


as much heat to the charge as coke which burned rapidly 
with the blast on the cupola. A number of tables are in- 
7 cluded. VSP (22) 


The Value of Low Total Carbon Cast Irons, \V. West. Me: 
lurgia. Vol. 4, Oct. 1931, pages 187-192. 
It is pointed out that, as the carbon content of gray iron 





Fe y Rapid and Economic VU elting decreases, the strength increases but the shrinkage als: 

~ sz : increases. The small shrinkage in high carbon iron is at- 
of Gra y and Vallea ble Tro ns tributed to an expansion resulting from the formation 

<i a . ae graphite. Experiments are described in which the effects of 

and Ca rhbon ana Allo y Steels Si and C on the shrinkage and strength of iron were studied. 


The shrinkage was judged by the appearance of an intri- 
cate casting. The shrinkage was pronounced in irons con- 
taining less than 3.25 percent C. Variations in Si content 
had little effect on the shrinkage, but increased Si decreased 
the tensile and transverse strength. JLG (22) 

The Electric Furnace in the Steel Foundry. (Le Four 
FHlectrique dans la Fonderie d’Acier.) H. VerRDINNE. Revue | 
versalle des Mines, Vol. 5, Mar. 1, 1931, Series 8, pages 135-138 

A general discussion of the use of the electric furnace in 
the steel foundry, its advantages with regard to economy 
and uniformity of product, and its growing use in the Be! 
gian steel plants. Ha (22) 

Handling of Graphite Crucibles in Melting Plants. (Be- 
handlung der Graphittiezgel im Schmelzbetriebe.) R. Tx: 
Die Metallbérse, Vol. 21, June 27, 1931, pages 1203-1224; July 4, 1 
page 1251 

Experiences gained on the use of graphite crucibles a1 
precautions to prevent premature failure. The exact cente: 
ing and proper mode of mounting of the crucible, the avoid- 
ance of draft, the use of soft-edged tools and the selectic 
of a suitable coke low in S and moisture, the detriment 
effect of gas and oil firing are taken up in the first part 
the paper. The second part furnishes instructions in regard 
to proper melting and casting operations while using graph- 
ite crucibles mainly stressing the avoidance of sudd: 
changes in temperature on heating and cooling and due t 
insertion of fresh material. The rough handling with to 
is again prohibited. The paper concludes with the utiliz: 
tion of graphite crucibles in tilting furnaces. EF (22) 

A Practical Method for Studying the Running Quality of « 
Metal Cast in Foundry Molds. C. M. Sarcer, Jr. & A. L. Kryni 
sky. Transactions & Bulletin, American Foundrymen’s Association, \ 

2, Dec. 1931, pages 513-540. 

A test method for determining the “running qualities” of 
metal was developed. Results indicated that aluminu: 
brass and cast iron, cast in dry-sand molds ran further thar 
the same metals cast in green-sand molds, and that with an 
increase in pouring temperature, the length of test speci 
mens increased in a direct proportion. Aluminum is affected 
by the maximum heating temperature. CHL (22) 

Electric Melting—Synthetie Cast Iron. Giteert S. ScHALi 
Western Machinery World, Vol. 22, Dec. 1931, pages 573-575. 

An article dealing with the application of the electric fur- 
nace to the modern foundry and the production of cast iron 
and steel by the acid and basic electric processes. WAT (22) 

Cover of an Evaporating Pan made of Silumin. (Herste!- 
lung eines Abdampfdeckels aus Silumin.) G. Scutiie. Zeitschri) 
fiir die gesamte Giessereipraxis, Vol. 53, Feb. 7, 1932, pages 64-65. 

Description of how the cover (diameter:1500 mm) was 
molded and cast. GN (22) 

Relation Between Shape of Grain and Strength of Sand. 
H. Ries & H. V. Ler. Transactions & Bulletin American Foundrymen 
Association, Vol. 3, Feb. 1932, pages 857-860. 

Tests on clean sand bonded with ball clay show that mix- 
tures with rounded sand grains have lower permeability and 
higher compressive strength, in both the green and baked 














A 3-Ton Per Hour ’Lectromelt Gray Iron Furnace 


’Lectromelt 3 Phase Direct Arc Furnaces condition, than those with angular grains. CHL (22) 
; : : ~ . Pipes and Progress, WILLIAM PxHititps. Foundry Trade Journe 
built in standard sizes to 50 tons capacity. Voi. 46. Feb. 4, 1932, page 90. 
. : i? j A brief discussion of methods which have been adopted 
Lectrosimplex Single Phase Direct A rc for the rapid production of rain-water and soil Fern « 
. , . ™ y uu 22) 
Furnaces built in standard sizes to 3000 Steel Foundry Molding Sands and Facings. A. S. Nicnots 
Transactions & Bulletin American Foundrymen’s Association, Vol. 
ihe * Jt tee Feb. 1932, pages 827-842. 
pounds capacity. The characteristics, the costs and the ingredients in 60 





facing and 60 molding sand mixtures representing materials 


used in a number of steel foundries were tabulated and 4 
critically analyzed. CHL (22) 
WRITE FOR PARTICULARS Laboratory in the Foundry. (Le Laboratoire de Fonderie. 


Installation du Laboratoire et Travail en série Role du Chim- 


PITTSBURGH 'LECTROMELT | Wivish tec tapi‘ Sites: Mien alters, Vt 


Installation and work standardization of a laboratory in 


FURNACE CORPORATION a Sees: GTM (22 


The Moore Hot-Blast Cupola. Jas. T. MacKenzie. Iron & Stee! 
te? Industry, Vol. 5, Oct. 1931, pages 17-18. 

PI SBURGH, PA. Paper read at the Chicago meeting of the American Foun- 

drymen’s Association. See Metals & Alloys, Vol. 3, Apr. 1932, 

page MA 108. CHL (22) 
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Electric Heat Solves a Foundry Problem. Ww. B. Fercuson. 
Maintenance Engineering, Vol. 90, Jan. 1932, pages 12-13. 

Electric heating coils are used to heat patterns in a mold- 
ing machine to prevent the molding sand from sticking to 
the patterns. WAT (22 

Place High Heads on Pressure Castings. Davin Evans. Foun- 
dry, Vol. 59, Nov. 1, 1931, page 53. 

The size and location of gates and risers affect the sound- 
ness and strength of castings. Risers should be used so high 
and so large that all visible cavities are in the upper 2/3; 
this applies particularly in making valves and fitting. 

VSP (22) 

Addition of Fluorspar to the Cupola. (Addition de spath 
fluor au cubilot.) D. Dreuvorst. Revue de Metailurgie, Vol. 28, May 
1931, pages 287-288. 
ee Metals & Alloys, Vol. 3, Apr. 1932, page MA 108. 

JDG (22) 

Oil-Sand Practice. B. Gare, Foundry Trade Journal, Vol. 46, Feb 
18, 1932, pages 118-120. 

Paper read before the Lincolnshire Section of the Insti- 
tute of British Foundrymen, in which the author discusses 
a few practical experiments on cores, using different grades 
of sand, which are referred to as fine, medium and coarse, 
and different kinds of binders. The article is accompanied 


~ 
‘ 


by 4 tables. OWE (22 
Some Practical Notes on Oil-Sand Practice. H. W. Kees_e. 

I iry Trade Journal, Vol. 46, Feb. 25, 1932, pages 130-133. 
iper presented before the London Junior Section of the 
Institute of British Foundrymen, in which the author dis- 
cusses the advantages to be gained by the use of oil-sand 
cores, raw materials employed in their production and ex- 
amples of oil-sand core practice. The article is accompanied 
by 1 table and 4 photographs. OWE (22) 


Electrolytic Process for Making Metal Patterns. CHARLES 
O. Hers. Machinery, Vol. 38, Dec. 1931, pages 241-243. 
The Electro-Chemical Pattern & Mfg. Co., Detroit, Mich., 


produces metal patterns by depositing Cu electrolytically in 
plaster molds until a shell of substantial thickness has been 
obtained. These shells are used for molding surfaces of pat- 
terns and cores. Cu shells range from 1/32” to 1/4” in thick- 
ness and are backed by white metal. Allowance is made for 
a igle shrink. RHP (22) 
Foundry Sand Control. A. A. Gruss. Transactions & Bulletin 
A) an Foundrymen’s Association, Vol. 2, Nov. 1931, pages 8-17; 
vi Industry, New York, Vol. 30, Feb. 1932, pages 62-63; Mar. 1932, 
100-101. 
An exchange paper to the Dutch Foundry Association. 
T steps in the introduction and maintenance of sand con- 
ti in a foundry are clearly described. The advantages 
al ig from same are of extreme importance. 


PRK+CHL (22) 
tileetric Process Iron for Cylinder and Cylinder-head Cast- 


ings. H. E. Bromer. Transactions & Bulletin American Foundrymen's 
A tation, Vol. 2, Dec. 1931, pages 585-608. 

hen demands are heavy a duplex process of melting is 
us melting in the cupola and refining and increasing the 
teroperatures in the electric furnace. See Metals & Alloys, Vol. 
2, Aug. 1931, page 150. CHL (22) 


tn Efficient Molding Plant for Cast-Iron Ingot Molds for 
Steel Ingots, Rozsert Jones. Foundry Trade Journal, Vol. 46, Feb. 
11, 1932, pages 105-106. 

An article illustrating in detail the methods employed in 


the molding of cast-iron ingot molds having the big end up. 
The article is accompanied by 8 figures embodying details 
of the method of production. OWE (22) 

Prevent Losses with Proper Gates and Risers. Pat Dwyer. 
Foundry, Vol. 59, Nov. 1, 1931, pages 47-49; Nov. 15, 1931, pages 


Dec. 1, 1931, pages 47-49; Dec. 15, 1931, pages 26-28. 
xX. Top gate has been blamed for conditions due either 
( ind in the mold or the manner of manipulating the sand. 
coarse grade sand properly dried will resist cutting action 
ff metal poured through the top of the mold. Cast iron 
ipes, constituting about 13% of all gray iron poured into 
( tings in the United States are made by the use of top. 
ydrants and other special pipe shapes are molded and cast 
orizontally and are gated according to a number of meth- 
is. A single sprue and a bull ladle suspended from a mono- 
rail take the place of multiple sprues. XXI. Incidents are 
quoted to show how vent passages correctly arranged cured 
a defect of long standing. The necessity of providing free 
egress for gas and steam from sand, especially sand sur- 
rounded by metal filling the mold is emphasized. Close ex- 
amination of the defect and knowledge of the factors in- 
volved in the production of the casting are required to de- 
termine whether the defect is a blow hole, shrink hole or a 
combination of both. Risers should be kept open until solidi- 
fication of the casting takes place. XXII. Large sink head, 
feeder or riser opening is placed on top of the mold to pro- 
vide a place for reception of dirt coming up on top of iron 
as it rises in the mold. In many instances, a riser is of no 
benefit. The use of the reservoir type of head presents many 
desirable features, including thorough mixing of metal, op- 
portunity for dross and occluded gases to escape instead of 
entering the sprue, and increasing the pressure exerted on 
the metal in the mold. Reversal of pattern in the mold will, 
in some instances, banish shrinkage defect. XXIII. In the 
manufacture of pulleys, trouble may be encountered in the 
cracking of spokes and rims, warped and distorted castings. 
These troubles may be caused by faulty design, faulty mold- 
ing practice or faulty metal, and often by a combination of 
two or more of these. Unequal cooling speed is the direct 
cause of practically all pulley troubles in the foundry. The 
views of H. N. Tuttle, who covered the subject very thor- 
oughly in the Sept. 1927 issue of Foundry, are included. 
VSP (22) 
Sand Condition is Important in the Steel Foundry. Jou» 
Howe. Foundry, Vol. 59, Sept. 1, 1931, pages 61-62. 
Discussion of the amount of old sand that may be used on 
castings of a given weight and the causes and remedies for 
8cabs on steel castings. Other topics taken up are the use 


of the proper facing and mixtures for making hard and soft 
cores, VSP (22 
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1 to 2 ton Detroit Electric Furnace 


NO MIRACLE 
NO ALCHEMY 


is performed in the 


DETROIT 


ROCKING ELECTRIC 


FURNACE 


...BUT IT DOES 


Melt steel or iron or alloys without 
change of analysis. No “carbon drop” 
nor “carbon pick-up.”—No loss of 
alloying ingredients.—And the re- 
sult is thoroughly uniform, homoge- 
neous metal economically produced 
as required. 


Ask the Man Who Uses One 


DETROIT ELECTRIC 
FURNACE CO. 


827 WEST ELIZABETH ST. DETROIT 

















METALS & ALLOYS 
September, 1932—Page MA 279 












FURNACES & FUELS (23) 


Principles of Rational Gas Use in Steel Plants. I. E. Acre. 
Domez (Achievements of Metallurgy in U.S.S.R. and Abroad), No. 9, 
1931, pages 76-88. (In Russian.) 

The mechanism of the combustion of the different gases 
available in steel plants is described. Except for melting 
furnaces a gas should be selected to fit the required tem- 
perature conditions in preference to the use of recuperators. 
High pressure burners offer many advantages. (23) 


Continuous Heating Furnace and Troubles with its Start- 
ing. B. E. Bretsxky. Domez (Achievements of Metallurgy in U.S.S.R. 
and Abroad), No. 10, 1931, pages 61-77. (In Russian). 

A description of billet-heating furnaces, the troubles en- 
countered in their starting and operation and some of the 
remedies applied. (23) 


Classification of Open Hearth Furnaces and Their Tonnage. 
L. M. Fortunato. Domez (Achievements of Metallurgy in U.S.S.R. and 
Abroad), No. 10, 1931, pages 1-23. (In Russian). 

Better conception of the performance of an open-hearth 
furnace can be obtained when one considers its metallic 


yield per unit of bottom area. (23) 
Electric Furnaces. Metallurgist, Sept. 1931, pages 130-131. 
The first cost and the cost of operation of electric fur- 


naces is still the first consideration in their use in spite of 
the superior quality of their product. VVK (23) 

One-Ton High Frequency Induction Furnace. Metal Industry, 
London, Vol. 40, Jan. 1, 1932, page 14. 

A general description is given of a 1 ton Metrovick 
(Metropolitan-Vickers Co.) furnace to be installed in the 
works of Messrs. Thos. Firth and John Brown Ltd. 

PRK (23) 

Pulverized Fuel for Metallurgical Furnaces. Crushing & 
Grinding, Vol. 1, Jan.-Feb. 1932, page 120. 

A general article listing metallurgical uses for pulverized 
fuel. AHE (23) 

Large Electric Furnace Installations. Part I. Annealing. 
Part II. Heat-treatment of Steel. A. Giynne Losey. Metallurgia, 
Vol. 5, Feb. 1932, pages 123-126; Mar. 1932, pages 151-154. 

Descriptions are given of furnaces installed in the United 
States. JILG (23) 

Pulverized Fuel and Its Various Fields of Application. 
G. E. K. Birytne. Transactions Tokyo Sectional Meeting, World Powe? 
Conference, 1929, Vol. 3, 1931, pages 735-746. 

General. AHE (23) 

Rotating Furnaces for Powdered Coal. (Les Fours Rota- 
tifs au Charbon pulvérisé.) L. J. Gouttier. Revue de Fonderie 
Moderne, Vol. 26, Jan. 10, 1932, pages 1-8. 

A detailed description is given of a rotating furnace for 
melting high-grade cast-Fe and malleable Fe. The furnace 
makes oscillations of about 45° permitting «a very rapid and 
uniform heating of the charge; during 1’ first period of 
heating a flow of high grade coal dust is usd, later replaced 
by low grade coal. Operating results are given; about 7.5 
kwhrs, were required per ton of material. Ha (23) 

The Cleaning of Blast Furnace Gas. Guy Barrett. Jron & Steel 
Industry & British Foundryman, Vol. 5, Dec. 1931, pages 129-139. 

A résumé of the knowledge of the wet washing, the elec- 
trostatic deposition, and the filtering methods for the clean- 
ing of blast furnace gases is given. CHL (23) 


A Comparison of the Use of Various Fuels in Copper- 
refining Furnaces. E. S. Barpwett (Anaconda Copper Mining Co.). 
American Institute Mining & Metallurgical Engineers, Technical Publi- 
cation No. 457, Feb. 1932, 18 pages. 

The Cu-refining furnaces at Great Falls and the successful 
methods of using lump coal, pulverized coal, oil and natural 
gas as fuel are described in detail. The lump coal was the 
least efficient. Powdered coal increased the amount of slag, 
and the ash dropping on the bath tended to prevent a high 
rate of heat transfer between flame and bath. The B.t.u./lb. of 
Cu used with the various fuels were 1627, 1441, and 1670 for 
pulverized coal, oil and gas, respectively. Natural gas was 
the ideal fuel from the operating point of view. 2 references. 

JILG (23) 

The Problem of Melting Furnaces for the Iron Foundry. 
(Le probleme du four de fusion dans ia fonderie de fer.) 
T. GEILENKIRCHEN. Revue de Metallurgie, Vol. 28, May 1931, pages 
269-271. 

See Metals & Alloys, Vol. 3, Apr. 1932, page MA 108. 

JDG (23) 

The Metallurgy of the High Frequency Induction Furnace. 
Part 4. (Zur Kenntnis des Hochfrequenz- Induktionsofens. 
4. Weitere Beitrage zur Metallurgie des eisenlosen Induk- 
tionsofens). W. Hessensrucn. Mitteilungen Kaiser Wilhelm Institut 
fiir Eisenforschung, Vol. 13, No. 13, Report 183, 1931, pages 169-181. 

Studies on a high-frequency induction furnace of 300 kg. 
capacity, fed by a 100 kw. high-frequency generator of 500 
periods are described, including the energy consumption and 
its distribution, the lining of the furnace, the metallurgical 
reactions, etc. The possibility of reactions between slag and 
metal are shown to compare favorably with those of an elec- 
tric-are furnace. The quality of steel produced in induction 
furnaces equals that of electric steel. GN (23) 

The Fundamentals of Brass Foundry Practice. Part 28. 
R. R. Crarxe. Metal Industry, N. Y., Vol. 30, Feb. 1932, pages 62-63. 

A description is given of types of furnaces used for melt- 
ing and alloying metals. PRK (23) 


Pulverized Fuel for the Small Unit-Shell Type Boiler, 
Metallurgical and Chemical Processes. H. W. Hortanns & E. C. 
Lownpes. Transactions Tokyo Sectional Meeting, World Power Con- 
ference, 1929, Vol. 3, 1931, pages 771-785. 

The design of a combustion chamber to convert pulverized 
coal into producer gas is briefly described. It is small, tem- 
peratures are low (result—low upkeep), and ash is not car- 
ried into the tubes. Combustion of the producer gas is effect- 
ed in the boiler tubes or on the working hearth (metallur- 
gical furnaces), giving the highest temperature at point of 
use. Advantages of pulverized coal in puddling furnaces, 
steel ingot heating furnaces, forge furnaces, etc., are de- 
scribed. AHE (23) 
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Combination Burning of Blast Furnace Gas and Pulverizeg 
Fuel. Otto pve Lorenzi (Combustion Engr. Corp.) Combustion, Vol, 3 
Mar. 1932, pages 36-40. . 

Test data on a steam generating unit fired by blast fur. 
nace gas and pulverized coal in combination are given. Ca}. 
culations are described for obtaining coal-gas weight ratios. 
Control systems and recent developments in furnace design 
and methods of firing are given for plants using these 2 
fuels in combination. DTR (23) 


Combination Forge Furnace and Steam Boiler Saves 22 
Per Cent. of Forge Shop Fuel. J. B. Neatey. Gas World, Vol. 95 
Dec. 19, 1931, Industrial Gas Supplement, pages 13-15. é 

The use of waste heat from the forge furnace in the steam 
boiler which supplies power to the hammer, is described, 
The way to obtain the closest heat balance possible between 
the furnace and the boiler and at the same time utilize a} 
the waste heat from the furnace is shown together with the 
results of a 2 days test run, including the efficiency of the 
forge in heating steel, the percentage of total heat supplied 
utilized in heating steel, the overall efficiency, the average 
horse power developed by the boiler, and the cost of heating 
steel to forging temperature. MAB (23) 


Nitriding Furnace and Equipment. W. J. Merten. Fuels & Fup. 
naces, Vol. 9, Aug. 1931, pages 895-900; Sept. 1931, pages 1031-1034 

The Bell type of nitriding furnace, its equipment, the pro- 
cess, the design of nitriding containers, the container ma- 
terial and the ammonia tanks are described. See Metals & 
Alloys, Vol. 2, Sept. 1931, page 189. Ha (23) 


Combustion Equipment Revamping in Modern Production 
Plant Proves Profitable. Franx S. O’Neriu (Link Belt Co.). Com. 
bustion, Vol. 3, Mar. 1932, pages 23-25. 

Modern foundry practice at the Link Belt Co. plant, In- 
dianapolis, Ind., where pulverized fuel is used for firing, melt- 
ing furnaces, annealing ovens and steam boilers is described. 
The installation has effected considerable savings and hag 
greatly improved operating results. Details of automatic 
control system are described. DTR (23) 


Calculation of Wall Losses of Industrial Furnaces. (Die 
Berechnung der Wandverluste industrieller Ofen.) E. Maasr. 
Feuerfest-Ofenbau, Vol. 7, Tuly 1931, pages 97-102; Oct. 1931, page 147, 

Diagrams are presented from which the losses due to ther- 
mal conductivity and gas permeability as well as the outside 
wall temperature can be taken directly. A graphical method 
of evaluating the temperature gradient of a wall consisting 
of 2 different materials is shown. The viewpoints essential] 
for the calculation of the thermal conductivity of refrac- 
tories are discussed. A table gives data on the thermal con- 
ductivity of various materials employed in furnace construc- 


tion. EF (23) 
The High-Frequency Furnace and its Use for the Manu fac- 
ture of Steel Castings. T. R. Mippieton. Foundry Trade Journal, 


Vol. 46, Jan. 28, 1932, pages 73-75. 
The development of the high-frequency furnace, the prog- 
ress which has been made during the last 4 years in the 


manufacture of larger furnaces, refractory materials suit:ble 
for lining such furnaces, the difficulties met in refining 
steel in these furnaces and the melting costs involve: in 
this work are briefly discussed. OWE (23) 


A Tilting Metal Melting Furnace Fired with Powds«red 
Coal. (Tiegelloser kippbarer Metallischmelzofen mit Kohlen- 
staubfeuerung.) O. BecKMANN. Metallwirtschaft, Vol. 11, Mar. 11, 
1932, pages 154-155. 

The powdered coal is carried by 25% of the air supply of 
a blower to the burner. The main part of the air is pre- 
heated to 250° to 300° C. and enters the burner at rizht 
angles to the stream of coal which enters vertically. This 
results in a long flame which follows a spiral path, with 
complete combustion of the coal and a higher flame tem- 
perature than can be obtained with oil. Combustion takes 
Place in the melting chamber. A typical example is given 
showing the comparative amounts and cost of oil and pow- 
dered coal required to melt a charge. A saving of 55% is 
obtained by using powdered coal. CEM (23) 


Industrial Furnaces for Gas. XII Accessory Equipment. 
L. E. BremiLier. American Gas Journal, Vol. 136, Jan. 1932, pages 
32-34. 

The principles and applications of temperature measure- 
ment and control are outlined. Pressure conditions in fas- 
tired furnaces are studied. The venting of furnaces in special 
cases is advocated. CBJ (23) 


Electric Heat for the Metal Industries. J. C. Woopson. //ec- 
trical World, Vol. 98, Dec. 5, 1931, pages 1004-1007. 

The present tendencies are: (1) for a rather rapid and 
extensive expansion of electric annealing (bright and semi- 
bright) to the wire, strip and sheet mills; (2) the use of 
artificial furnace atmospheres to secure special and better 
results; (3) a development of more of the large continuous 
electric furnaces for sheet annealing and normalizing and 
with artificial atmospheres; (4) a rather extensive develop- 
ment and application of the principle of inductive heating 
to numerous heat-treating processes now considered un- 
suitable. Several installations in various industries are illus- 
trated. WHB (23) 


The Design and Operation of Open-Hearth Furnaces. Part 
rv. C. W. Veacu (The Bettendorf Co.). Rolling Mill Journal, Vol. 5, 
Apr. 1931, pages 255-258. 

Maintenance costs in open-hearth operation may be re- 
duced materially (1) by the installation of mechanical con- 
trol equipment to insure complete combustion of fuel gases 
and maximum transfer of heat from the flame to the charge 
and (2) by changes in furnace design so that the lasting 
qualities of all vital parts may be more closely codrdinated. 
Present day tendencies in the control of furnace gases, such 
as the use of flue dampers in place of reversing valves, the 
mechanical introduction of air to the chéckers, the instal- 
lation of coils for preheating the air used in atomizing fuel 
oils, and the wider use of recording instruments and control 
equipment in furnace operation have reduced the average 
fuel consumption per ton of steel from between 6 and 8 mil- 
lion B.t.u. to about 4% million B.t.u. JIN(23) 
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GASES IN METALS (25) 


Some Metallurgical Characteristics of Induction Furnaces 
as Determined by the Absorption of Oxygen by Molten Nickel. 
F. R. Henser & J. A. Scorr (Westinghouse Research Labs. and Driver- 
Harris Co.). American Institute Mining & Metallurgical Engineers, Pre- 
print, Feb. 1932, 15 pages. . 


A rapid method for determining O in molten Ni was de- 
veloped. It is a modification of the one developed by Herty 
for the determination of O in molten steel in which Al is 
added to the metal and the AlgOg determined. Melts were 
made in a small induction furnace with NiO on top of the 
charge. The solubility of O in Ni increased with the tem- 
perature. The probable Ni-O diagram is given. Comparative 
tests on the rate of O absorption as affected by turbulence 
were made in a 60-cycle and a 5,000-cycle furnace (without 
the NiO cover). The O content increased with the turbu- 
lence, for the rate of absorption in the 60-cycle furnace was 
3 times a8 great as in the 5000-cycle furnace. In the 60-cycle 
furnace O absorption was near saturation. Oxidation could 
be prevented by melting under an O-free atmosphere by 
methods described. 5 references. JLG (25) 


The Solubility of Gases in Metals. V. H. Gorrscuatx & R. S. 
Dean. (U. S. Bureau of Mines). American Institute Mining & Metal- 
lurgical Engineers, Preprint, Feb. 1932, 16 pages. 

From theoretical considerations and from a survey of 
published work it is concluded that the simple solubility of 
gases in metals is extremely small, or for practical purposes 
negligible. Attention is called to the variable values of 
solubility obtained by various investigators using methods 
of great precision. It is suggested that the absorption of 
gases in metals may be explained by electronic phenomena. 
Before applying mass-law analyses to metal-gas systems 
it is necessary to know that the assumptions necessary for 
their application are justified. In applying these analyses 


to FeO-C equilibria in steel making processes it is usually 
assumed that the CO concentration is constant, which is by 
no means justifiable. 63 references. JLG (25) 


Siudying the Gases of Simple Steels. Henry D. Hiesarp. Iron 
Age. Vol. 219, Feb. 25, 1932, pages 493-494. 


Deals chiefly with steels made by the open-hearth process, 


and is limited to consideration of gases originating in or ac- 
companying the making of steel. The story of the gases of 
a siinple steel demands full knowledge, including source, 
co! sition quantity, means for control and effect of the 
following: (1) those in charge materials; (2) those evolved 
fro: metal in furnace during successive stages from melt- 
ing ‘o tapping; (3) those evolved from molten metal in the 


mo (4) those in pipe cavity and in each kind of gas hole 
in got; (5) those retained in solidified steel; (6) those 


evolved from solid steel when heated to degrees between 
rooin temperature and fusion; (7) those evolved from steel 
wh again melted; and (8) those liberated when metal is 


dissolved by various solvents. Steel scrap is not likely to 
contain gases of compositions and in quantities which affect 


tne processes of manufacture and properties of the product. 
VSP (25) 

De termination of Oxygen, Nitrogen and Hydrogen in Steel. 
| ruompson (U. S. Bureau of Standards). American Institute 
Miniva & Metallurgical Engineers, Technical Publication No. 466, Feb. 


1932, 22 pages. 
Bibliography of 64 references. A review of the various 


methods that have been used in determining O, N and H in 
SLt The interpretation of the results of the various meth- 
ods are also discussed. It is pointed out that the question of 
particle size must be considered in relationship to the appli- 
cubility of the various methods. H is rarely encountered in 
ferrous materials in excess of about 0.001%. N can be de- 
termined by the solution-distillation method or by vacuum 


fusion. No one method yields complete information with 
respect to the O in steel. JLG (25) 


liydrogen Absorption of Some Metals at Various Tempera- 
tures. (Die Wasserstoffaufnahme einiger Metalle bei ver- 
glare = yy iammaamaa cored Tuews. Die Metallbérse, Vol. 21, Apr. 
2, 1931, page ‘ 


_ Discusses and tabulates the Hz absorption of Al, Cu, Co, 
Ni, Pt, Ag, Sn at elevated temperatures. EF (25) 


Critical Studies of a Modified Ledebur Method for Deter- 
mination of Oxygen in Steel. B. M. Larson & T. E. Brower 
(United States Steel Corp.). American Institute Mining & Metallurgical 
Engineers, Preprint, Feb. 1932, 28 pages. 


The H-reduction method for the determination of O in 
steel determines the “diffusible O,” which portion is probably 
effective in modifying the properties of the steel. An im- 
proved apparatus by which the amount of diffusible O to 
within » or 10% can be determined is described. The water 
formed is collected in a weighing tube. The CO and COs 
formed are made to react with H to form CH, by a Ni-Th 
catalyst. This catalyst, when properly handled, is not 
poisoned and does not give a large blank. Thin millings 
are used, and the surface O is removed by a preliminary 
heating in H at _500-550° C. The sample is heated to 1100- 
1300° C. in the H. Boats made of pure MgO or ZrOs give a 
rather large blank. Samples can be wrapped in steel foil 
and suspended in the furnace, The fraction of O evolved as 
CO or COg varies from 15-25% in ingot iron to almost 100% 
in high-C steel. Comparative O contents as determined by 
the apparatus described and by the vacuum fusion method 
at the Bureau of Standards are given. In some of the low-O 
Steels the O determined by the modified Ledebur method is 
at pe Sreater than the “total O” determined by vacuum 
usion. A tool steel analyzed 0.018% O by the former method 
and 0.004% by the latter. When more O was present (0.025%) 

Owever, good checks were obtained. Comparative results 
ai, N determined on the same steels by the ordinary solution- 

istilletion method and by vacuum fusion at the Bureau of 


Standards are also given: the agreement is satisfactory. 17 
references. JLG (25) 





EFFECTS OF ELEMENTS ON METALS & ALLOYS (27) 


Influence of Small Amounts of Impurities on Properties of 
Refined Zinc. O. Baver. Metal Industry, London, Vol. 39, Dec. 25, 
1931, page 613. 

From paper read before Deutsche Gesellschaft fiir Metall- 
kunde, Berlin. The shrinkage of Zn is lowered by Cd, Sn, 
and Mg, whereas Cu, Fe, and Pb have no appreciable effect; 
Sb is intermediate between these two groups in its effect. 
The impact value is improved by large percentages of Sn 
is little affected by Cd and Pb, and is unfavorably affected 
by Fe, Mg, and Sb. The Brinell hardness is rapidly raised 
by Mg, but by Cu and Fe to a lesser degree; it is similarly 
affected by small additions only of Sb and Cd, whereas Pb 
and Sn have no effect. PRK (27) 


The Effect of Sulphur on the Molten Equilibrium Fe + 
NiSiO3; => Ni-+ FeSiO;. (Die Wirkung von Schwefel auf das 
schmeliziliissige Gleichgewicht Fe + NiSiOs => Ni + FeSiO3.) 
H. zur Strassen. Zeitschrift fiir anorganische und allgemeine Chemie, 
Vol. 200, Aug. 28, 1931, pages 46-56. 

The reaction of this composition shows that in the pres- 
ence of sulphur the equilibrium is changed a little in so far 
as the distance in the potential series between Fe and Ni 
becomes smaller and that the reaction follows the ideal mass 
law. Ha (27) 


Serap. Metallurgist, Dec. 1931, pages 179-180. 

The question whether scrap shall or shall not be used in 
the production of non-ferrous metals emphasizes once more 
the inadequacy of present testing methods and the monu- 
mental lack of knowledge we possess of the effect of im- 
purities or of other elements. VVK (27) 


Action of Oxides on Pt at High Temperatures. (Uber die 
Einwirkung von Oxyden auf Platin bei hohen Temperaturen). 
E. J. Kontmeyer & I. WesTERMANN. Siebert Festschrift, 1931, pages 
193-214. 

The effects of BizOzg, PbO, MgO, AleOz, as well as of silicates, 
like Marquardt mass, on Pt at various temperatures and of 
MgO on Rh are described and photographs and micrographs 
shown. Attack appears to begin when the dissociation pres- 
sure of PbO or BiegOg reaches 3 X 10-2 mm, Hg. Even with 
the refractory oxides, attack of Pt appears to coincide with 
an appreciable decomposition pressure of the oxide. It is 
not clear whether actual reduction of the oxide by Pt is 
involved. HWG (27) 


Micro-Structure and Tendency Towards UBrittleness of 
Lead. (Kristallgefiige und Disglomeration des Bleies.) O. 
HaEHNEL (Reichspostzentralamt). Elektrische Nachrichten Technik, 
Vol. 8, Feb. 1931, pages 77-88. 

Pb cable sheaths which failed in service precipitated the 
present investigation on 11 different analyses of Pb to throw 
light upon the effect of additions of Sn, Sb, Bi, Cu, Zn on 
the grain size of Pb after solidification. The following ob- 
servations were made: the largest crystals were noticed in 
the purest kind of Pb employed (99.997% Pb). However Pb 
containing 1-3% Sn did not exhibit a substantially smaller 
grain size after solidifying under analogous testing condi- 
tions. The grain size of “pure” Pb was réduced by the differ- 
ent metals studied as follows: 1% Bi = 2/3 reduction, 1% 
Sb = %, 1% Zn = % and 0.1% Cu = %. Every kind of Pb 
extruded from a cable press showed a smaller grain size 
than solidified Pb. However, the purest brand of Pb again 
exhibited the largest grain. The effect of the additions was 
approximately the same as in the solidification tests except 
in case of Sb which caused a more pronounced reduction in 
grain size after extruding. The grain size of Pb extruded in 
a cable press depends on undeterminable friction phenomena 
in the die, on the manner and speed of cooling down after 
extrusion and on the working temperature and pressure 
applied. Grain growth of extruded or cold worked Pb is 
extremely slow at ordinary temperatures. A distinct ac- 
celeration of recrystallization takes place at only 40° C. 
Shocks, for instance vibrations of traffic, result in recrystal- 
lization at room temperatures, the rate of grain growth in- 
creasing for 5-7 times after 20 years at 18° C. Exposure to 
the sun rays increased the size of the crystals 10-12 times 
after 1-1% years elapsed. Sn (1.3%) and Sb (1%) strongly 
counteract the formation of coarse grain of extruded Pb 
cables and 0.1% Cu also reduce the tendency towards re- 
crystallization. The tendency to become brittle, designated 
as “disglomeration” by the investigator, is not a direct cause 
of large grain size. This phenomenon is mainly due to 
vibrations although being more pronounced in coarse 
grained Pb than in finely crystalline one. The embrittlement 
is accelerated by rising temperatures. Cracking due to vi- 
brations takes place in Pb with 3% Sn although the grain 
size corresponds to that of freshly extruded Pb cable sheets. 
19 micro-photographs. EF (27) 


The Influence of Small Quantities of Aluminum on the 
Structure of Antifriction Alloys of Sn, Pb, Cu, Sb Rich in 
Tin. (Influence de petites quantités @aluminium sur la struc- 
ture des alliages antifrictions Sn, Fb, Cu, Sb riches en 
étain). M. Fournier. Revue de Métallurgie, Vol. 29, Feb. 1932, 
pages 108-111. 

Micrographic study of 3 alloys with 3% of Cu and Pb 
containing 5.6 and 8.6% Sb shows that in Sn base antifric- 
tion alloys the addition of small quantities of Al (around 
1%) produces a pronounced liquation, eliminates cubical 
crystals of the solid solution and causes a fine globular 
structure on rapid cooling. JDG (27) 


A Study on the Influence of Nickel on the Properties of 
Lead Bronzes. (Contribution 4 VEtude de ViInfluence du 
Nickel sur les Propriété des Bronzes au Plomb.) J. Dessent. 
Revue Universelle des Mines, de la Métallurgie, Series 8, Vol. 7, 
Feb. 1, 1932, pages 99-102. 

The ternary system Pb-Cu-Sn is investigated. Due to its 
difficult miscibility it often does not give satisfactory cast- 
ings. A thermal treatment at 700° C. is proposed which gives 
Cu-Sn surrounded by a pseudo-eutectic Pb-Cu. The addition 
of 1 to 2.5% Ni adduced considerable improvements in grain 
and uniformity of structure. Numerous micrographs illus- 
trate the difference due to the addition of nickel in various 
bronzes. A table of physical data is added. Ha (27) 
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INSTRUMENTS & CONTROLLERS (28) 


An Impreved Comparison Source for Measuring Furnace 
Temperatures. E. M. Watson & W. P. ZaspeL. General Electric Re- 
view, Vol. 35, Feb. 1932, pages 120-121. 

A small pyrometer lamp has been devised that differs from 
an optical pyrometer in that the objective lens and the tele- 
scope are not used. The optical system for the pyrometer 
lamp and the optical pyrometer are charted for comparison. 
The operation of the lamp is briefly outlined. WHB (28) 


Design Features of Potentiometers. I. Metvitte Stein. Engi- 
neering & Mining Journal, Vol. 132, Apr. 1932, pages 254-256. 

Low-resistance potentiometers are shown to have the fol- 
lowing advantages over high-resistance types: (1) inherent- 
ly a low-resistance potentiometer makes possible a higher 
sensitivity, (2) errors due to current leakage between the 
potentiometer parts are smaller, (3) low-resistance coils are 
more stable, (4) power galvanometer damp‘ng is easier to 
obtain, (5) at least 1/10 of the range can be covered with a 
slide wire resulting in simple and inexpensive construction, 
and (6) for the same sensitivity, and a low-resistance 
potentiometer permits using a higher resistance in the volt- 


box. WHB (28) 
A Continuous Gas Indicator. Jndustrial Chemist, Vol. 8, Feb. 
1932, pages 57-58. 
A new design of instrument (B.P. 330799) developed by the 
Admiralty Research Laboratories. Its action depends upon 


the comparison of the viscosity-density properties of the gas 
under test against air in a specially constructed bridge. 
Diagrammatic layout is shown. RAW (28) 


A New Spectral Line Photometer for the Visible Field for 
the Rapid Analysis of Alloys. (Uber ein neues Spektrallinien- 
photometer fiir das sichtbare Gebiet zur Schnellanalyse von 
Legierungen.) G. Scueise & G. Limmer. Metallwirtschaft, Vol. 11, 
Feb. 19, 1932, pages 107-110. 

Contains 6 references. A new apparatus made by R. Fuess 
in Berlin-Steglitz, which is a combination spectroscope and 
spectrophotometer. From an ordinary rigid spectroscope 
with adjustable slit diaphragm the light rays pass through 
a Wollaston plate, which divides them into 2 beams polarized 
vertically to one another. The 2 spectra can be observed 
through a Nikols prism and by turning the prism the in- 
tensity of the spectra can be compared. To determine alloy 
additions or impurities in steel the sample is used either as 
electrodes for sparks or as the positive electrode for an 
are, carbon being used as the negative electrode. By turn- 
ing the Wollaston plate, which also turns the Nikols prism, 
and by adjusting the spectroscope slit, a line corresponding 
to the element to be determined can be moved exactly above 
an Fe line and their intensity compared. The instrument 
must first be calibrated, using chemically analyzed samples 
and choosing suitable lines for each element. The accuracy 
for quantitative analysis is not as great as in chemical 
methods, except when very small percentages are de- 
termined. The main advantage is the speed of determination, 
about ™ hour for a complete quantitative analysis of all 
elements and only a few minutes for qualitative tests. 

CEM (28) 


Thermo Elements (including Rhenium alloys) and the Re- 
producibility of Their Data, Criteria for Their Utility for 
Temperature Measurements. (Uber Thermoelemente und die 
Reproduzierbarkeit threr Daten -Kriterien fiir thre Brauch- 
barkeit zur Temperaturmessung). W. Gorprecxe. Siebert Fest- 
schrift, 1931, pages 72-99. 

The thermal e.m.f. of alloys of Pt with Ru, Fe, Ta, Os, Re, 
W, Mo and V, against pure Pt are plotted for different per- 
centages of alloying element, and compared with the usual 
Pt-Rh or Pt-Ir alloys. Some properties of Pt-Re with up to 
10% Re are shown. Brinell hardness rises from 40 for Pt to 
180 for the 10% Re alloy. An 8% Re, Pt-Re alloy has an 
e.m.f. of 35 m.v. at 1300° C. against Pt, or over twice that 
of the usual thermocouple. One of 44%.% Re, 5% Rh, has 30 
m.v. at 1300°C. A couple of Rh vs Rh 8% Re, though giving 
but about 7 m.v. at 1800° C., is usable up to 1900° C. Loss of 
weignt on heating at 1300° C. is rather high in the 8% Re 
alloy, but not bad in the 44%.% Re, 5% Rh alloy. Cu-Ni, Cu- 
Ni-Fe, Cu-Ni-Mn-Fe, Ni-Cr, and Ni-Cr-Fe elements are dealt 
with. A couple of 12.5% Ni, 87.5% Cu vs 20% Ni, 80% Cu has 
nearly the same e.m.f. as the standard Pt — Pt-Rh couple. 
Segregation in Ni-Cr and Cu-Ni ingots is discussed. 

HWG (28) 


Some Studies in Pyrometry and on the Radiation Proper- 
ties of Heated Metals. R. Hase. Proceeding Physical Society, Lon- 
don, Vol. 43, Mar. 1, 1931, pages 212-216. 

In measuring the spectral energy radiated by solid and 
liquid metals at high temperature ideal black body condi- 
tions are seldom existent so that some sources of error in 
the methods of pyrometric measurements must always be 
expected. The conditions are discussed and some experiments 
described which were made to find the degree of agreement 
of measurement and values required by theory. Ni and Pt 
were among the metals used in the experiments. Ha (28) 





Pyrometers in Blast Furnace Practice. Cuartes E. Foster. 
Iron & Steel Industry & British Foundryman, Vol. 5, Dec. 1931, 
pages 141-147, 153. 

A rather complete discussion of the various types of in- 
struments available for the measuring of temperatures about 
a plant. The advantages and disadvantages of the instru- 
ments are set forth, together with a recommendation of the 
maximum temperature to which each type should be sub- 
jected. Expansion thermometers, electrical pyrometers, re- 
sistance pyrometers, thermo-electric pyrometers, and optical 
and radiation pyrometers are considered. CHL (26) 


Remote Control of Voltage Regulators of Plating Baths. 
(Fernsteuerung von Spannungsregliern galvanischer Bider.) 
Hvettrer. Oberflachentechnik, Vol. 9, Feb. 16, 1932, page 33. 

The voltage of the galvanizing generator can be regu- 
lated by a magnetic regulator on the machine which is 
operated by a push-button on each bath so that a change 
in voltage due to change in load can be compensated di- 
rectly. Ha (28) 
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EFFECT OF TEMPERATURE ON METALS & ALLOYS (29) 


The abstracts in this section are prepared in codperation with the 
Joint High Temperature Committee of the A.S.M.E. and the 
A.S.T.M. 


Effect of Temperature on the Properties of Nitrided Alloys, 
Oscar E, Harper (Battelle Memorial Institute). Symposium on Effec: of 
Temperature on Metals, A.S.T.M.A.S.M.E. Joint Research Committee 
1931, pages 631-657. : 

For abstract of paper see Metals & Alloys, Vol. 2, Oct. 1934 
page 231. In the discussion additional short-time test datg 
are tabulated on an alloy containing 0.30% C, 0.42 Mn, 0.99 
Si, 0.67 Ni, 1.21 Cr, 1.31 Al, and 0.18 Mo. The tests made up to 
temperatures of 1400° F., were on a specimen of 0.253” diam- 
eter. A total of 180 hours’ treatment produced a 1/16” cage 
comprising approximately % of the total cross sectional 
area. Nitrided bars show greater strength, yield point ang 
proportional limit at the high temperatures than is ob. 
tained on the heat treated unnitrided material. On the other 
hand, from 70° up to 800° or 900° F. the strength properties of 
the nitrided bars are shown to be decidedly inferior. A com- 
parison is made of the modulus of elasticity up to 1000° FP. 
on nitrided and unnitrided material. WAT (29) 


Nickel and Nicke! Alloys Other Than the Nickel-Chromium.- 
Iron Group. C. A. CrawFrorp & RoBerT WorTHINGTON (International 
Nickel Company). Symposium on Effect of Temperature on Metals 
A.S.T.M.-A.S.M.E. Joint Research Committee, 1931, pages 557-588, ~ 

For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 192. In the discussion additional short-time test data 
are tabulated and shown graphically on admiralty nicke] 
(70 Cu, 29 Ni, 1 Sn) and compared with Monel metal (70 Ni, 
36 Cu) between 70° and 1400° F. WAT (29) 


Thermal Conductivity of Tin at Low Temperatures. \V. J. 
De Haas, S. AvyoamMa & H. Bremmar. Proceedings Academy Science, 
Amsterdam, Vol. 34, Jan. 31, 1931, pages 75-77. 

Experiments were made on a rod of pure Sn, 9 cm. long 
and 1.8 mm. in diameter at 9 temperatures between 97° and 
12.5° K. The energy input was measured electrically and 
the temperatures were measured with a gas thermometer 
and a Pt resistance thermometer. Because of the indefinite 
form of the contacts at the extremities of the rod, the values 
of the coefficient of thermal conductivity in absolute units 
could not be calculated accurately. Results are given for 
the “thermal resistance” of the rod. This decreases steadily 


as the temperature is lowered and the value at 12.5° K is 
less than %4 that at 97° K. The curve has a point of in- 
flection at about 15° K and agrees essentially with the re- 


sults of Gruneisen and Goens. WHB+ WAT (29) 

On Crystal Deformations under Large Pressures and Ele- 
vated Temperatures. (Ueber Deformationen an Kristallen 
bei erhihtem Druck und erhiéhter Temperatur.) F. Heine 
(University of Jena) Zeitschrift fiir Kristallographie, Vol. 78, June 1931, 
pages 257-278. 

A testing equipment designed for the study of crystals ex- 
posed to large pressures (19,000 atmospheres max.) and to 
elevated temperatures (430° C. max.) is described. FE! (29) 


The Effect of Temperature on Some of the Physical !rop- 
erties of Metals. F. C. Lea & C. F. Parker. Engineering, Vol. 133, 
Jan. 1, 1932, pages 23-26: Jan. 8, 1932, pages 54-55; Envineer, 
Vol. 152, Oct. 2, 1931, page 255 (abstract). 

The object of the research is to consider the phenomenon 
and methods of measuring creep in relation to temperature 
and stress. The authors have used two methods for de- 
termining creep, (1) in which a specimen is subjected to 
either tension or compression, more generally the former, 
and (2) the specimen is subjected to a constant to! nal 


stress. Diagrams of the apparatus are included, as wel! asa 
detailed description of the test methods. The steel studied 
was one containing 0.45% C, 14% Cr, 9% Ni, and 3.5 W. 


The temperatures of test were room temperature, 475°, 500°, 
and 610° C. The results of short-time tension tests, creep 
tests, and a special torsional-creep test are presented in 
tabular as well as graphic form. Izod impact values and Vick- 
ers hardness values are also given between the temperatures 
of 20° and 700° C. for the alloy steel and three low carbon low 
alloy steels. At temperatures above 500° C. mild steels not 
only show a low “limiting creep stress” or a low stress for 
10-7 in./in./hr. creep, but they show a considerable tendency 
to intercrystalline corrosion and oxidation of the pearlitic 
areas, and consequently distinct changes in impact values at 
room temperature. With the special alloy steels that are 
now being made, the risk of scaling and intercrystalline cor- 
rosion at 500° C. is reduced to a minimum, but continuous 
creep may take place in shear at 500° C. at stresses of 2 
tons/in.2, corresponding to simple tensile stress of 4 tons/in.? 

LFM + WAT (29) 


Thermal Expansion of Metals. Norman L. Mocuer. (Westing- 
house Electric & Mfg. Co.). Symposium on Effect of Temperature 
on Metals, A.S.T.M.—A.S.M.E. Joint Research Committee, 1931, pages 
683-724. 

For abstract of paper see Metals & Alloys, Vol. 2, Oct. 1931, 
page 232. In discussion from the Detroit Edison Company 3s 
emphasized the fact that the engineer should not be called 
on to convert expansion coefficients or other constants from 
the metric into the English system. The physicists in com- 
piling the data should set forth the constants in terms the 
engineer could readily use. Expansion coefficients should 
be tabulated both in Centigrade and Fahrenheit tempera- 
tures. The National Fire Protection Association states that 
more attention should be given to the effect of fires and 
conflagrations upon structural steel and other metals em- 
ployed in the construction and found among the contents of 
buildings and other structures that may be exposed to ac- 
cidental fire. It is suggested that unequal expansion during 
a fire may cause more damage.than loss of strength. In 
considering some of the so-called heat-resistant alloys for 
building purposes, it appears well to point out that many 
such alloys have considerably higher rates of expansion 
than ordinary steel, and that although increased strength 
might be attained by their use the problem would be much 
aggravated by their increased rate of expansion. WAT (29) 














Effect of Elevated Temperatures on Certain Mechanical 
properties of Gray Cast Iron and Malleable Iron. J. W. Botton 
(Lunkenheimer Company) & Hyman Bornstein (Deere and 
Company). Symposium on Effect of Temperature on Metals, A.S.T.M.- 
A.S.M.E. Joint Research Committee, 1931, pages 436-465. 


For abstract of paper see Metals & Alloys, Vol. 2, Sept. 1931, 
page 192. In the discussion the Crane Company states that 
up to 750° F. there is no measurable growth in cast iron. 
The range between 750° and 900° F. is apparently where 
growth commences. The Worthington Pump and Machinery 
Corporation in the discussion presents data obtained at 
Battelle Memorial Institute on short-time tensile and long- 
duration creep tests on 3 cast irons, a gray iron, a high-test 
iron (2.5% Si) and a Ni iron (1.5% Ni). In the short-time 
tests, reported to 1500° F., the three irons hold their origi- 
nal strength well up to 790° F. At this temperature the high- 
test iron shows superiority, having about 50,000 Ilbs./in.2 
tensile strength. The Ni iron follows with a strength of 
about 45,000 lbs./in.2 and the gray iron next with about 
95,000 lbs./in.2 at 700° F. In the creep tests at 700° F. and 
under a load of 10,500 lbs./in.2 the deformation rate slowed 
down almost to zero well before 2000 hours had elapsed on 
the high test and Ni irons and the curves presented show 
that the gray iron had also slowed down almost to zero; the 
ereep rate on the latter iron being of the order 0.0000003 
in./in./hr. After 2015 hours under load at 700° F. the bars 
were removed from the creep test apparatus and subjected 
to tension tests at room temperature. There was practically) 
no change in the tensile properties. The Brinell hardness had 
been reduced from the original value about 6% for the high- 
test and Ni irons, and about 20% for the gray iron. Thermal 
expansion data on these irons are also presented. The co- 
efficient of expansion per ° F. between 100° and 1000° F. 
ror all three irons is the same, namely 0.0000076. (As far 
as the abstractor is aware this is the most complete collec- 
tion of data on the short-time tension and creep character- 
istics of cast irons at elevated temperatures available in the 
published literature). WAT (29) 

On the Influence of Temperature on the Elastic Behaviour 


ef Various Wrought Light Metal Alloys. Franz BoLlLenratn 
(Aerodynamisches Institut, Technische Hochschule, Aachen). 


Institute of Metals, Advance Copy No. 588, Apr. 1932, 14 pages. 
Strong Al and Mg alloys were tested at temperatures be- 
tween 190 and +180° C. All were wrought, and were tested 
in t sion. Extreme care was used in maintaining the speci- 
met it the desired temperature during testing. All speci- 
mens were held at the testing temperature for 110 hr. before 
testing in order that no further changes in the structure 


would take place during testing. Round specimens 10 mm. 
in diameter with a 100 mm. gage length were used. Elonga- 


tion as measured with a Martens optical extensometer. The 
mo¢ is of elasticity decreased regularly with increasing 
ten rature in some alloys, but maximum values were ob- 
served at room temperatures in Silumin and Lautal. It is 
suggested that the Si causes the maxima in these curves. 
The oduli for the various alloys at 20° C. were: 


Modulus of Elasticity 


lloy kg./mm.2 
Duralumin 681 B 7050 
Duralumin 681ZB 7180 
Scleron 6880 
Silumin 6650 
Constructal 2 6950 
Constructal 87 7100 
Klektron AZM 4270 
Elektron Vlw 4280 


Values of elastic limit were also Obtained. These values are 
pased on permanent elongations of 0.001, 0.01 and 0.03%. 7 
references. JLG (29) 


Creep of Steel Under Simple and Compound Stresses ana 
the Use of High Initial Temperature in Steam Power Plant. 
R. W. BatLey. Transactions Tokyo Sectional Meeting, World Power 
Conference, 1929, Vol. 3, 1931, pages 1089-1121. 

Design of plant for high temperature service should be 
based upon the permissible changes in dimensions and ma- 
terials. A creep rate of 10-8 tensile strain per hour should 
be considered as a working limit. Structural changes occur- 
ring in C steel at present common working temperatures, 
that is, spheroidization of cementite, are apparently the 
Same as is known to occur at higher temperatures but in less 
time Preliminary tests indicate that in a 0.9% C steel 
spheroidization of cementite reduces the stress for a given 
rate of creep about 25%. A smaller reduction in stress is to 
be expected in steels of lower C content. Further research on 
this is desirable. In order to retard structural changes in 
boiler parts subjected to strain hardening in manufacturing, 
annealing of these parts is essential. Oxidation must not be 
overlooked. Torsion creep tests may be taken to indicate 
that creep by shear at a plane is uninfluenced by the normal 
Stress acting upon that plane. By means of this hypothesis 
creep under different straining actions may be correlated. 
Thin cylindrical tubes under torsion are found to correspond 
with thin tubes under internal pressure. While there is 
evidence that creep by shear may be regarded as general, 
the alternate torsion and tension tests made by the author 
at 480° and 550° C. indicate that the behavior at these tem- 
peratures is different: Deductions made in accordance with 
the tests upon steel tubes and the hypothesis suggested 
above, receive confirmation from tests upon Pb pipes unde1 
internal pressures. Unless there is superimposed axial stress, 
pipes, tubes, ete.. may be expected to creep only in the 
direction of the diameter. Any loading upon a steam pipe 
due to thermal expansion whether giving rise to a direct 
load or a bending moment, will relieve itself under operating 
conditions by creep and the stresses corresponding with the 
full thermal expansion will occur when the system is cold. 
_ these conclusions are illustrated graphically. The tor- 
*cnal creep apparatus is described and illustrated. See also 

etals & Alloys, Vol. 1, Oct. 1930, page 795 WAT (29) 
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Unusually Rates Starting 
Comfortabl at 

"Wee . $2.50 Single 


In Cleveland Its The HOLLENDEN 


ELMER HOGREN, MANAGER 
1050 Rooms, all with Bath and 4-Station Radio Speaker 


In Columbus Its The NEIL HOUSE 


TOM A. SABREY, MANAGER 
655 Rooms, all with Bath—‘‘Across from the Capitol”’ 


In Akron Its The MAYFLOWER 


C.J. FITZPATRICK, MANAGER 
450 Rooms, all with Bath and 4-Station Radio Speaker 



































Measurements of the Electrical Resistance of Pure Indium, 
Thallium and Gallium at Low Temperatures of the Magnetic 
Disturbance of the Superconductivity of Thallium. W. J. 
De Haas & J. Voocn, Proceedings Academy of Sciences, Amsterdam, 
Vol. 34, Jan. 31, 1931, pages 51-55. 

Results are given for measurements on several samples 
of very pure In and Tl at temperatures in the neighborhood 
of the boiling point of He. Indium becomes supraconducting 
at 3.37° K and Tl at 2.35° K. For Ga the ratio R/R. is 0.2625 
at 90.55° K and 0.00031 at 4.25° K. It becomes supracon- 
ducting between 1.07 and 1.05° K. Data are given showing 
the effect on the supraconducting of Tl of longitudinal mag- 
netic fields ranging from 28.3 gausses to 128.4 gausses. The 
value of the magnetic field for which, in an increasing field, 
the resistance is restored to half of its normal value is 
plotted against temperature and compared with the results 
of De Haas, Sizoo and Onnes for Hg. While the graph for 
Hg is straight above 3° K and curved below that tempera- 
ture the graph for Tl is curved at all temperatures below 
the transition temperature WHB+WAT (29) 

Heat Resistance of Plain Carbon Steel. (Resistance a 
Chaud des Aciers Ordinaires.) L. Guitiet, J. Gatinourc & M. 
SAMSOEN. Aciers Speciaux, Metaux et Alliages, Vol. 6, July 1931, pages 
353-354; Genie Civil, Vol. 98, May 2, 1931, page 455. 

See Metals & Alloys, Vol. 2, Oct. 1931, page 232 

GTM-+ Ha (29) 

Hollow Forged Vessels for High Temperatures and Pres- 
sures, RonaLtp Benson. Metalluryia, Vol. 5, Feb. 1932, pages 131-132. 

Describes the large forged vessels produced by the English 
Steel Corp. and methods used in their production. Ingots 
weighing as much as 170 tons are required. The center is 
either machined out of the cold annealed ingot or punched 
from the hot ingot. In the latter case the material is not 
below a red heat until the forging is completed. Bottle neck 
ends may be produced by swaging. Either plain C or alloy 
steels are used. Steels containing Mo have been found to 
have high creep limits at temperatures between 400 and 
500° C. JLG (29) 

Heat Emission From Iron and Copper Pipe. F. C. Houcuten 
& Cart Gutsertet. Heating, Piping & Air Conditioning, Vol. 4, Jan. 
1932, pages 47-52. 

Data are presented on the heat emission from bare Fe 
and Cu pipe under service conditions at various temperatures 
resulting from a study made at the Research Laboratory of 
the American Society of Heating and Ventilating Engineers 
in coédperation with the Associated Copper Tubing Manufac- 
turers. A few data are included giving heat emission for 
galvanized Fe, brass and Al pipe, and the effect of paint on 
the surface of the pipe on the rate of heat emission, and 
the reduction in heat emission from standard iron pipe re- 
sulting from the application of commercial] insulation. The 
heat loss from bare Cu pipe is approximately 54% of the 
loss from bare black Fe pipe of the same nominal size, and 
203% of the loss from Fe pipe covered with 4-ply air cell 
insulation. The heat loss is approximately the same for 
horizontal and vertical pipe of the same size and material. 

WAT (29) 
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Effect of Low Temperatures on Metals and Alloys. H. W. 
Russett, (Battelle Memorial Institute). Symposium on Effect of 
Temperature on Metals, A.S.T.M.—A.S.M.E. Joint Research Committee, 
1931, pages 658-682. 

For abstract of paper see Metals & Alloys, Vol. 2, Nov. 1931, 
page 283. In the discussion several exceptions are taken to 
the conclusions and generalizations made in the paper. In 
certain metals and alloys (Cu, Al, and Ni and some of their 
alloys) it is quite reasonable to expect increased ductility 
or toughness or both to accompany the increased hardness 
produced by the lowered temperature, rather than a decrease 
as stated in the paper. Additional short-time test data are 
tabulated on cold rolled Cu, Ni, naval brass, nickel silver, 
annealed nickel silver, and forged aluminum bronze at 
boiling liquid air temperature and room temperature. A 
probable relation in carbon and low-alloy steels between 
microstructure and change in elongation and reduction of 
area upon lowering temperature is indicated. In boiling 
liquid air these changes with heat treatment are occasionally 
large. WAT (29) 


High Pressure Steam. F. H. Rosencrants. Transactions Tokyo 
Sectional Meeting, World Power Conference, 1929, Vol. 3, 1931, 
pages 873-897. 

Reviews the present stage of development of steam gen- 
eration and utilization, with particular reference to increased 
pressure and temperatures, and points out that although 
a number of noteworthy installations are operating at pres- 
sures and temperatures far in advance of normal practice, 
no uniformity of opinion yet prevails as to the economic ad- 
vantages that are being realized. It is pointed out that ad- 
vantages in temperature are limited by the physical char- 
acteristics of the materials of construction. Above a tem- 
perature of 750° F. a field is entered where preconceived 
ideas of stress, usually adopted by designers, are no longer 
valid, due to the phenomenon of creep taking place in all 
materials maintained at high temperatures. This condition 
lowers considerably the safe working stress. A lessening 
interest is predicted in high pressure and further progress 
in the direction of temperature. Limiting creep stresses and 
elastic moduli values are compared graphically for Armco 
Fe and various C steels for temperatures up to 1000° F. 

WAT (29) 


The Effect of Temperature on Some Properties of lIron- 
Chromium-Nickel Alloys. N. B. Pititinc & RoxgertT WorTHINGTON 
(International Nickel Company). Symposium on Effect of Tem- 
perature on Metals, A.S.T.M.—A.S.M.E. Joint Research Committee, 
1931, pages 495-556. 

For abstract of paper see Metals & Alloys, Vol. 2, Oct. 1931, 
page 231. In the discussion the statement is made that the 
terms “18-8 and “35-15” as applied to Ni-Cr alloys are 
meaningless so far as indicating the probable performance 
of a specific sample under given conditions. Elements such 
as C, Si, and Mn exert profound influence upon the character 
of the alloy and its performance in practical service. It is to 
C and Si that cast iron owes its superiority to mild steel in 
heat resistance and corrosion resistance. Mn also affects the 
strength and corrosion resistance. There is, however, an 
optimum quantity of these three elements in combination 
with Ni and Cr that produce the most satisfactory results. 
The wide variation in results reported by different investi- 
gators on supposedly the same material is probably due to 
some extent to the lack of control the less predominant 
elements in the melting furnace. In another discussion it 
is stated that the use of heat-resisting alloys would be 
increased tremendously if it were possible to use thinner 
sections in castings. The very large factor of safety neces- 
sary in some sections undoubtedly makes these parts too 
heavy. Much of the existing data on the properties of metals 
at elevated temperatures is of questionable utility, princi- 
pally because of incomplete information regarding the his- 
tory of the material prior to testing. It is strongly urged 
that sponsor societies set up through their various com- 
mittees standardization of test bar preparation, standardiza- 
tion of test methods and systems of checking reliable short- 
time proportional limit data against long-time creep data. 
Further tests should be developed to indicate the relative 
cleanliness of cast alloys. The general opinion of the ma- 
jority of the discussers seems to be that the paper indicates 
certain prominent gaps in the present knowledge of the 
high-temperature behavior of alloys. More information is 
needed on the properties of castings at higher temperatures, 
and on the effects of corroding media, other than oxygen, in 
these high temperature ranges. Short-time tension test data 
are tabulated for an alloy of 80% Ni, 183 Cr, 6 Fe, 0.12 C, 
1 Mn, 0.01 Cu and S and 0.1 Si between the temperatures 70° 
and 2200° F. WAT (29) 


Accidents to Water Tube Boilers in Service (Les accidents 
de tubes de chaudiéres aquatubululaires en service). Gaston 
Paris. Chaleur et Industrie, Vol. 138, Oct. 1931, pages 507-516. 

The question of materials for the construction of boilers 
has, in recent years, received considerable attention. Not only 
has there been a call for the study of the qualities of the 
resistances of these materials to temperatures and pressures, 
but metallurgical problems have been raised that have not 
met the satisfactory approval of every one. It is more par- 
ticular, above pressures of 88 lbs. that super-heat tempera- 
tures of 450° C. are theoretically used. But in actual service, 
it is not known how metals resist for very lonz times, and 
with absolute safety a temperature of super-heat of 500° 
to 550° C. Also for pressures of the order of 220 lbs. it is 
necessary to limit the temperature of super-heat to 440° C. 
It is also a matter of considerable importance that research 
produce metals having the necessary qualifications and not 
have a price that prohibits their use. For many years, binary 
and ternary alloys have been susceptible to oxidation when 
used for super-heater tubes, in the presence of gases at a 
temperature of 500° C. For this reason, many metals have 
been rendered unsatisfactory. The problem is not limited 
to boiler tubes. Piping and valves must also resist high 
temperatures. In different degrees, the same question is 
what metals should constitute boiler materials. The re- 
searches of Babcock and Wilcox are reviewed, and a number 
of typical examples of boiler corrosion and oxidation are 
presented in photographs and micrographs. WAT (29) 
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Chromium Steels for High Heat Resistance. (Ein Betrag 
zur Kenntnis Hoch Hitzebestiindiger Chrom Stiihle.) M,y 
Scumipt & Orto JunawirtH. Archiv fiir Eisenhiittenwesen, Vo} 5 
Feb. 1932, pages 419-426. — 

The applicability of high heat resistant steels, in range of 
700° to 1300° C. is shown by their resistance to ignition logs 
strength and tenacity under heat, mechanical stability dur. 
ing continuous wo k at elevated temperatures, and price 
17 different steels, Cr 18-32%,-C 0.12%-1.72%, and varying 
proportions of Mo, W, Co and V were studied. The behavior 
of these steels on continuous work at elevated temperatures 
is shown to be of especial importance and differences are to 
be noted between cast and forged materials. In the forgeg 
state, the steels with 22% Cr and approximately 0.3 to 0.55% 
O2 give best results up to 1000° C., while above this tem- 
perature the tenacity of all tested specimens is lost rather 
quickly; small additions of W, Mo, V and Co produce RO 
advantages in this respect. In the cast condition tempera- 
tures above 1000° C. do not cause unfavorable results, and 
at 1100° C., under repeated annealing the bend resistance 
actually increases. The structure of 22% Cr-steels was thor. 
oughly studied and practical behavior of these steels is ex- 
plained by the type of structure. In the application of heat 
resistant steels in forged state, temperature limits of con- 
tinuously worked material were determined, while with cast 
metal, resistance towards ignition loss is given. Steels con- 
taining 30% Cr are preferable for cast parts, while for forged 
pieces, steels with 22% Cr appear to be better. Numerous 
diagrams and data compiled to illustrate results. DTR (29) 


The Hardness of Metal Alloys at Different Temperatures, 
Die Hirte der Metallegierungen bei verschiedenen Tempera. 
turen.) W. Scuiscnoxin & W. Acrjewa. Zeitschrift fiir anorganische 
und allgemeine Chemie, Vol. 193, Oct. 21, 1930, pages 237-244. 

The relation of the temperature coefficient of the hardness 
of those binary systems which do not form intermetallic 
compounds was investigated; from the measurements on 
Bi-Sn, Bi-Cd, Po-Cd, Sn-Cd, Pb-Zn, Sn-Zn and Zn-Cd, the 
curve of the temperature coefficient at different tempera- 
tures of the hardness could be represented by the equation 


log He—log Hy, 





a 

te—t 
where He and H, are the values of hardness at temperatures 
te and t; respectively. In all systems, except Sn-Cd, the 
eutectic alloy has highest temperature coefficient. Ha (29) 

Copper Embrittlement. L. L. Wyman (General Electric Co.), 
American Institute Mining & Metallurgical Engineers, Preprint, 1931, 
ll pages. 

Embrittlement of various coppers resulting from heating 
in an oxidizing atmosphere followed by heating in a re- 
ducing atmosphere was studied. A number of temperatures 
for both atmospheres were used. The coppers investigated 
included: tough pitch, vacuum melted, and those deoxidized 
with calcium boride, Si, Si plus P, and Zn. Sheets 0.050 in. 
thick were used, and the embrittlement was followed by 
microscopic examination. The coppers were rated the 
following order with respect to their resistance to embrittle- 
ment: Zn deoxidized, Si deoxidized, calcium boride deoxidized, 
vacuum treated, Si and P deoxidized, and tough pitch. There 
were many variations in materials that had supposedly re- 
ceived same deoxidizing treatment. 9 references. JLG (29) 

The Selection and Testing of Materials for Highly Stressed 
Chemical Apparatus. (Die Werkstoffrage und Werksto/fprii- 
fung bei hochbeanspruchten Chemischen Apparaten.) [Rnst 
FRANKE. Die Chemische Fabrik, Vol. 4, Mar. 25, 1931, pages 133-135. 

Steel used for chemical apparatus must not become brittle 
after aging, must retain its strength at elevated tempera- 
tures, must not corrode easily and must be free from caustic 
embrittlement. Among steels which meet these requirements 
are Izett steel, low C-V or Mo cast steel and 3-5% Ni steels. 
When a stronger steel is*used for construction the sections 
ean be correspondingly reduced. Metals used for chemical 
apparatus should be thoroughly tested. In addit sn to the 
usual tests impact tests before and after artificial «ging 
should be made. The aging consists of a 10% cold reduction 
followed immediately by heating to 250° C. for % hour. 
The difference in impact due to aging should be slight. Long 
time tensile tests at elevated temperatures and creep limit 
determinations should also be made. High grade testing 
machines are required for making these tests. CEM (29) 

Magnetic Disturbance of the Superconductivity of Single- 
Crystal Wires of Tin. W. J. De Haas & J. Voocp. Proceedings 
Academy of Science, Amsterdam, Vol. 34, Jan. 31, 1931, pages 63-69. 

Single crystals of Sn approximately 15 mm. long and 
from 0.15 to 0.25 mm. in diameter were studied at low tem- 
peratures, in both transverse and longitudinal magnetic 
fields. The results in general resembled those previously 
observed in Hg. That is (a) there is a hysteresis effect in 
that the resistance reappears at a higher value of the mag- 
netic field than that for which it disappears as the field is 
reduced; and (b) there are discontinuities in the resistance- 
magnetic field curve. At 2.92° K when the field is applied 
longitudinally it is possible to observe a transition state 
between the normal resistivity and the supraconductivity 48 
the field is increased, but the resistance vanishes abruptly 
as the field is diminished. This vanishing does not always 
occur at the same field intensity, but the value is always 
less than the field for which the resistance appears. At 
2.89° K when the field is applied transversely, the effects 
are quite different. A gradual increase in field produces 4 
gradual increase in resistance, starting at H = 64 gausses, 
and becoming constant at about H = 102 gausses. Increasing 
H to 214 gausses produces no appreciable change in re 
sistance. As H is decreased, the resistance remains constant 
until H is approximately 95 gausses, when the resistance 
vanishes abruptly. The exact values in the transverse effect 
depend to some extent upon the current used in measuring 
the resistance, but the longitudinal effect seems to be inde- 
pendent of the current strength within considerable limits 
The character of the magnetic transition figure seems to 
independent of the orientation of the crystal axis with 
respect to the axis of the wire. A @raph is given showing 
the effect of temperature on the field intensity at which the 
resiatance is restored in the longitudinal effect. (29) 
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The Temperature Shift of the Transmission Band of Silver. 
J. V. PENNINGTON, Physical Review, Vol. 39, Mar. 1932, pages 953- 


A is shown that by Kronig’s quantum theory of dispersion 
in metals the shift of the frequency at which maximum 
transmission is found for Ag when the teniperature is varied 
from -269° to +254° C. can be explained. The calculated rate 
of shift is in agreement with experiment. WAT (29) 


Determinations of the Creep Characteristics of Metals on 
Heating (Sur la détermination des caractéristiques d’allon- 
gement visqueax des métaux a chaud). Grorces Rangue & 
Prerre Henry. Genie Civil, Vol. 99, Dec. 1931, pages 630-631; 
Comptes Rendus, Vol. 193, Nov. 1931, pages 1061-1063. 

An accelerated creep testing apparatus similar to that de- 
veloped by Rohn (See Metals & Alloys, Vol. 3, Jan. 1932, page 
MA 27) has been constructed and the creep characteristics 
of Armco iron have been determined according to the three 
following methods; (1) measuring as a function of time the 
decreasing load required to maintain constant elongation 
under constant temperature, (2) measuring as a function of 
time the elongation under constant load and temperature, 
and (3) measuring as a function of time the temperature at 
which no creep occurred under constant load. A diagram and 
description of the apparatus is presented. Elongations of 
1.58% at £50° C., 0.65% at 475° C. and 0.003% at 400° C., under 


a load of 6 Kg./mm.2, are reported for Armco iron based on 
a creep rate of 0.005% per 100 hours and extrapolated to 
10,000 hours. OWE+WAT (29) 


A Photographic Creep Testing Apparatus. D. A. Rozerts & 
L. Dowvett (Univ. of Minnesota). Metals & Alloys, Vol. 2, Dec. 
931, pages 349-351. 

The authors describe apparatus for creep testing in which 
the creep is recorded photographically. 2 Pt gage wires are 
attached to the specimen 2” apart. To one of the gage wires, 
a Pt strip 3/16” wide bent to conform to the contour of the 
test specimen is attached; the strip is 2” long and the gap 
between it and the other gage wire is periodically photo- 
graphed with suitably arranged camera. The Pt strip is 
embossed with lines a definite distance apart for determining 
the magnification of any particular photograph. Lantern 


slide negatives of the gap allow, by projection on a screen, 
any desired magnification of the creep. The claims for the 
app:ratus are that it takes a creep measurement directly 
on ‘he specimen without effect of deflection in other parts 
of e equipment and without effect of heat. The record is 
per;nanent and free from personal error and is capable of 


an lesired degree of accuracy. WLC (29) 


T- osile Properties of Rail Steels at Elevated Temperatures. 


G. \\i_Ltarp Quicx (U. S. Bureau of Standards). American Insti- 
tute lining & Metallurgical Engineers, Preprint, Feb. 1932, 25 pages: 
Bu . of Standards Journal of Research, Vol. 8, Feb. 1932, Research 


Pa 408, pages 173-189. 
T nsile tests at temperatures up to 700 or 750° C. were 


m on 28 specimens of new and used rails from 18 dif- 
fer ‘ heats. The materials represented differences in com- 
pos. ion and different rates of cooling on the hot beds. It 
wa’ found that the secondary brittleness at 400-700° C. was 
an herent property of rail steel. It is suggested that slow 
coo! ng through the secondary brittleness range improves 
the iuctility of rails. New and used rails containing shatter 
crac \S were examined, and there was some indication that 
sha‘ier cracks were nuclei for transverse fissure formation. 
The © was no appreciable difference in strength or ductility 
at evated temperatures between transverse-fissured rails 
an’ vails that had been subjected to the same service with- 
out tissuring. Sorbitic rails had marked secondary brittle- 
nes Medium Mn rails also had a pronounced secondary 
brit leness. 3 references. JLG+WAT (29) 

t:i:ch Temperature Resistor Uses Iron-Base Alloy. Corre- 
spondence from E. Oruman, Stockholm, Sweden. Metal Progress, 
Vo!. 20, Dee. 1931, page 78. 

Ti writer describes the heat resisting properties of an 
iron base alloy, which is marketed under the name of Kan- 
th containing Cr, Al and Co which has a melting point 
of 5)00° F. and regists scaling up to 2400° F. Resistance is 


5 higher than best Ni-Cr alloys. Furnace element run 
500 hrs. at 2375° F. and subjected to a maximum temperature 
of 2450° F. showed no deformation and only slight oxidation. 

WLC (29) 


The Resistance to Impact of Rail Steels at Elevated Tem- 
peratures, G. Wittarp Quick. Bureau of Standards Journal of Re- 
search, Vol. 8, Feb. 1932, Research Paper 409, pages 191-198; 
American Institute Mining & Metallurgical Engineers, Preprint, Feb. 
1932, 10 pages. 

Charpy impact tests were made in the temperature range 
20° to 700° C. on Y notch specimens cut transversely and lon- 
gitudinally from a medium Mn rail, and on longitudinal speci- 
mens cut from 2 standard rails, one cooled normally and the 
other slowly after leaving the hot saw, 2 heat-treated rails 
and | untreated comparison rail, and a commercial bar stock 
Steel containing 0.60 % C. The energy absorbed in breaking 
the specimens from all these materials increased as the 
temperature increased from 20° to about 400° C., then de- 
creased to a minimum at about 600° C., after which it in- 
creased rapidly to 700° C. Tensile tests on the rail steels, 
reported previously, had shown a marked decrease in elonga- 
tion and reduction of area for all of the rail steels between 
400° and 700° C., with the minimum values at 550° or 600° C., 
but not for the bar stock. The tensile test had also shown 
somewhat higher ductility in the secondary brittle range for 
the slowly cooled rail and the heat-treated rails than for the 
normally cooled and the untreated comparison rail, but the 
impact test did not distinguish between them. The path of 
the fractures in the impact specimens was transcrystalline 
at all temperatures. It is believed that the minimum values 
for Impact strength occurring at 550° or 600° C. may be 
ascribed to the same phenomenon as the low ductility dis- 
closed by the tensile tests at the same temperatures, namely, 


that of secondary brittleness rather than to the phenomenon 

of blue brittleness which some believe occurs at a higher 

temperature in dynamic tests than in tensile tests. 
WAT+ILG (29) 










Some Physical Properties of Wiping Solders. D. A. McLean, 
R. L. Peex & E. E. Scuumacuer. Bell Telephone System Technical Pub- 
lications, Monograph B-641, 1932, 25 pages. 

The plasticity of a number of solders at wiping tempera- 
tures has been determined by compression tests between 
parallel plates. The character of the flow is found to be that 
corresponding to a linear relation between shearing and a 
fractional power of the velocity gradient. This corresponds 
approximately to a relation between rate of compression 
(dh/dt) and sample height (h) given by the equation: 
dh/dt = kh», in which K and b are constants, of which b is 
independent of the test conditions. For viscous materials b — 
5.0; for most solders b is greater than 5.0, and increasing 
values of b are associated with the lower temperature gradi- 
ents of plasticity. It is shown that a solder must have a 
low temperature gradient of plasticity in order to be 
properly wiped, and that determination of the value b by 
means of a plasticity test can therefore be used to evaluate 
the working properties of a solder. A number of factors upon 
which the plasticity of wiping solders and the porosity of 
wiped joints may depend have been investigated. In particu- 
lar, it is shown that segregation is not responsible for poros- 
ity, but that the latter may be dependent upon the particle 
size of the solid phase at wiping temperatures. The relation 
of particle size to the wetting power of the liquid phase is 


discussed. WAT (29) 
: High-Chromium Steels for Extreme Service Conditions. 
C. E. MacQuice (Union Carbide and Carbon Research Labora- 


tories). Symposium on Effect of Temperature on Metals, A.S.T.M. 


A.S.M.E. Joint Research Committee, 1931, pages 589-609. 


For abstract of paper see Metals & Alloys, Vol. 2, Oct. 1931, 
page 231. In the discussion it is emphasized that steels con- 
taining 4-6% Cr have given satisfaction in oil still tubes 


where excellent resistance has been offered to the high- 
sulphur crude oils, notably in the Texas fields. Additional 
short-time test data are tabulated for a steel containing 
0.17% C and 5.44 Cr. These results indicate a yield point 
of approximately 65,000 lbs./in.2 at 1200° F. Steels in the 
group of 4-6% Cr show marked plastic yielding before fail- 
ure. This ability to “hang on” in s¢rvice gives ample warn- 
ing to avert accident. These steels also have air hardening 
properties. This characteristic, however, while sometimes of 
advantage presents difficulties in flanging, welding and simi- 
lar operations. The addition of W and Mo promises to benefit 
the creep resistance of such steels. WAT (29) 
Resistance of Steels to High Temperatures. (La Résistance 
des Aciers aux Températures Blevées). ANpri MICHEL. Aciers 
Spéciaux, Métaux et Alliages, Vol. 6, Nov. 1931, pages 536-546. 
A general review of present status of knowledge on the 
properties of steels in service at high temperatures. 


GTM (29) 
The X-Ray Examination of Aluminum at High Tempera- 
tures. A. J. AticHanow. Zhurnol Prikladnoi Fiziky, Vol. 6, 1931, 


pages 19-22. 

Al was investigated with X-rays in order to test whether 
it showed an allotropic transformation between the tempera- 
tures 575° and 600° C. It was found that its structure, being 
that of a face-centered cube, remained unchanged. Thus 
far the same line system was observed independently of the 
previous treatment, but no measurements had been made 
at the higher temperatures. See also Metals & Alloys, Vol. 1, 
Aug. 1929, page 75. WAT (29) 


Red Shortness of Steel in Contact with Other Metals. H. 
Scuottxy, K. Scuicuter & R. Srotie. Iron Age, Vol. 128, Dec. 24, 
1931, page 1607. 

An abstract translation of an article in Stah! und Eisen, Vol. 
51, June 18, 1931. A description is given of the development 
of red shortness in steels of 0.10-1% C. at temperatures of 
1500°-2260° F. as influenced by contact with other metals. 
Comparisons are made by hot-bend tests with the powdered 
contact metal distributed over the tension side of the speci- 
men. In general, metals causing red shortness are completely 
miscible with iron in the liquid state, but have limited solu- 
bility in solid iron. See Metals & Alloys, Vol. 2, Sept. 1931, 
page 193. VSP (29) 


Effect of Temperature upon the Charpy Impact Strength of 
Die-casting Alloys. Bert E. Sanpett (Stewart Die Casting Corp.). 
American Institute Mining & Metallurgical Engineers, Preprint, Feb. 
1932, 4 pages. 

Made Charpy impact tests on 2 Zn-base alloys and 2 Al- 
base alloys at temperatures from 0 to 500° F. Standard 
A.S.T.M. specimens were used. The Zn alloys contained 4% 
Al, 3% Cu and 0.1% Mg. One set represented present practice 
and the other set a prior practice. The Al alloys contained 
5 and 11.5% Si. The impact strength of the Zn alloys varied 
with the temperature. They were brittle at low temperatures 
and became less brittle as the temperature rose. The alloys 
representative of present practice had higher values at all 
temperatures. No appreciable variation in impact resistance 
was found in the Al alloys in the temperature range in- 
vestigated. JLG (29) 


Apparatus for Low-temperature Endurance Testing. H. W. 
Russet, & W. A. Weicker, Jr. Proceedings American Society for Test. 
ing Materials, Vol. 31, Pt. 1, 1931, pages 122-128. 

See abstract of preprint. Metals & Alloys, Vol. 2, Nov. 1931, 
page 283. HWG (29) 

Creep of Materials and Creep Stresses—Il. Js. CUNNINGHAM. 
Steam Engineer, Vol. 1, Mar. 1932, pages 269-270. 


General review. AHE (29) 


Note on Applications of Data on the Thermal Conductivity - 
of Metals. M. S. Van Dusen (Bureau of Standards). Symposium on 
Effect of Temperature on Metals, A.S.T.M.-A.S.M.E. Joint Research 
Committee, 1931, 725-733. 

For abstract of paper see Metals & Alloys, Vol. 2, Oct. 1931, page 203. 
In the discussion there is given from the Bureau of Stand- 
ards a graph showing the change in thermal conductivity 
with increase in temperature to 600° C. for chemically pure 
(99.95%) Zn, graphite, high-purity (99.94%) Ni, malleable 
(99+%) Ni, gray cast iron, eutectoid steel, 1% W steel, high- 
purity (99.9%) Pb, 15% Cr steel, 17% Cr steel, 1.5% Al steel 
and a 12% Mn—3% Ni steel. The conductivity of these ma- 
terials as compared with each other decreases in the order 
listed. WAT (29) 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


436 Deoxidizers for Steel—Bulletin SM-1 of the Electro 
Metallurgical Co., New York, N. Y., describes the deoxidation 
of steel with silicon-manganese alloys, its mechanism and 
practical applications. 

437 Instruments for Spectrographic Analysis—A 45-page 
booklet compiled by the Bausch & Lomb Optical Co., Roch- 
ester, N. Y., gives general information on quartz spectro- 
graphs, spectrography in the analytical laboratory, sector 
photometry and a description and prices of their instruments. 

438 Cadmium Plating—The July 1932 issue of Udylite 
News, published by the Udylite Process Co., Detroit, Mich.. 
contains a full description and illustrations of the new 
Udylite laboratories. A pamphlet published by the same com- 
pany describes their new plating barrel with hard rubber 
cylinder. 

139 Stainless Steel Motor—aA leaflet published by the Lin- 
coln Electric Company, Cleveland, Ohio, is devoted to thei: 
Stainless Steel, Type E Induction Motor. Construction fea- 
tures are given, 

440 Relays—Leaflet GEA-1583 issued by the General Elec- 
tric Co., Schenectady, N. Y., is given over to a discussion of 
their electric relays. A few types are listed and described. 

441 Grinding—The June issue of Grits & Grinds, pub- 
lished by the Norton Co., Worcester, Mass., features an 
article entitled “Cylindrical Grinding of Hollow Work 
Tubes, Pipes.” 

442 Enamels—A leaflet discussing their acid-resisting 
enamel for sheet metal as well as cast iron has been issued 
by the Ferro Enamel Corporation, Cleveland, O. 

143 Electric Furnaces—The Pittsburgh Electric Furnace 
Corp., Pittsburgh, Pa., has sent out reprints of an article 
entitled “The Manufacture of Acid Electric Steel and Cast 
Iron.” Two interesting bulletins issued by the same company 
ire, Gi—The 'Lectromelt Process for Gray Iron Castings and 
SC—The ‘Lectromelt Process for making Steel Castings. 

144 Hot Strip Reels—Bulletin N-301 of the United Engi- 
neering & Foundry Co., Pittsburgh, Pa., presents a survey 
of the best available machines for the reeling, coiling, wind 
ing, re-winding, re-coiling and coil-opening of hot-rolled 
metal strips. 

145 Dowmetal—The Dow Chemical Co., Midland, Mich., 
has prepared a number of data sheets giving the composi- 
tion and uses of their magnesium alloys, their mechanical 
properties and the sizes in which bars, angles, channels and 
tees of these alloys can be furnished. The sheets are punched 
for binding. 

446 Wire Cloth—Catalog No. 32 of the Newark Wir 
Cloth Co., Newark, N. J., is practically a handbook on wire 
cloth containing 100 pages of information on the subject. 
Wire cloth of stainless steel, Monel metal, nickel, copper, 
bronze, manganese steel, silver, gold, platinum, etc., are 
listed. A novel feature is a glossary of wire cloth terms. 

147 Steel—A new issue of the Ryerson Journal and Stock 
List has just been published by Joseph T. Ryerson & Son, 
Chicago, Ili. This handy reference book on steel, in addition 
to complete general descriptions, specifications, sizes, etc., 
contains the new extras on bands, the new cold finished 
steel extras, the new hot rolled cutting extras, and other 
information of value to the steel user. 

148 Forge Furnaces—A recent circular sent out by the 
Surface Combustion Co., Toledo, Ohio, discusses the appli- 
eation of diffusion combustion to forging operations. De- 
scriptions and operating data are given. 

449 Berylium—The Brush Laboratories Co., 3715 Euclid 
Ave., Cleveland, Ohio, has recently issued a price list cover- 
ing beryllium compounds furnished by them. 

i150 Everdur—A pamphlet prepared by the American 
Brass Co., Waterbury, Conn., is devoted to their Everdur 
metal, a high strength weldable material, as applied to rust- 
proof tanks. It gives the properties and characteristics of 
Everdur and the capacities of Everdur tanks of various 
dimensions. 

451 Seamless Pipe—The National Tube Co., Pittsburgh, 
Pa., has sent out a price list of their 4%-6% chrome seam- 
less pipe and still tubes. 
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152 Cold Strip Reels—Bulletin P 203 issued by the United 
Engineering & Foundry Co., Pittsburgh, Pa., is devoted to 
their cold strip reels for the reeling, coiling, winding, block- 
ing, rewinding and uncoiling of cold-rolled metal strips in 
rolling mill work, from flat wires and narrow ribbons up to 
the widest sizes, tension from 100 lbs. to over 100,000 lbs. 

153 Are Welding—The Hobart Brothers, Troy, Ohio, have 
issued a leaflet describing their portable welder and power 
plant combined. 

154 Better Castings—The August issue of this bullet of 
the Niagara Falls Smelting & Refining Corp., Buffalo, N. Y., 
contains paragraphs discussing their special pattern alumi- 


num alloy, their nickel shot for grey iron, and several alloys 
of nickel and chromium with grey iron. 

155 Electric Immersion Units—Leaflet TB-30 issued by 
the Harold E. Trent Co., Philadelphia, Pa., gives the prices 
of the various types of electric immersion units for heating 
liquids, waxes, etc. 

456 Furnaces—The Ajax Electrothermic Corp., T: ton, 
N. J., is distributing two reprints of articles which ap red 


recently. One is entitled “Four Ton Coreless Induction fur- 
nace Installed” and gives a description of the instalistion 
and operation of a 4-ton Ajax-Northrup coreless induction 
furnace. The other, “Vacuum Casting,” describes a spvcial 
adaptation of the use of the high frequency induction fur- 
nace for melting and pouring metals under vacuum. 

457 Bearing Metal—A recent number of the Dutch Boy 
Quarterly, published by the National Lead Co., New rk, 
N. Y., features an article on “Satco,” a new and improved 
bearing metal. Results of tests on this alloy are given, but 
not its analysis. 

458 Grinding Wheels—The July-August issue of G & 
Grinds, published by the Norton Co., Worcester, Mass., fea- 
tures an article entitled “Judging Relative Merits of Dif- 
ferent Wheels for Grinding.’ Another interesting article in 
the same issue is “End Surfaces and Flanges Ground ith 
Angular Wheel Slide Grinding Machine.” 

459 Are Welder—A recent bulletin of. the Harnischf«ger 
Corp., Milwaukee, Wis., describes in detail the construction 
and operating advantages of the P & H-Hansen arc welder 
manufactured by them. Of particular interest is the descrip- 
tion of the “Internal Stabilizer’ which eliminates weight and 
extra equipment and gives an assurance of a more uniform 
flow of current. 

460 Copper—Some unusual and interesting applications 
of copper and brass are described in the July 15th issue of 
the Bulletin published by the Copper & Brass Research 
Association, New York, N. Y. 

461 Furnaces—Bulletin F of the Pittsburgh Electric lur- 
nace Corp., Pittsburgh, Pa., discusses a few of the outstand- 
ing features of the Moore Rapid 'Lectromelt furnace. Bul- 
letin GK of the same company gives a description of the 
operation of a 1% ton per hour "Lectromelt furnace. 

162 Eleetric Belt Conveyor Furnace—aAn illustrated 
4-page leaflet has been published by the Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., which describes 
the applications and uses of this type of equipment. 

463 Stainless Steel Sheets—An unusually attractive 23- 
page pamphlet has just been issued by the American Sheet 
& Tin Plate Company, Pittsburgh, Pa. It discusses the types 
of stainless and heat resisting steel sheets and light plates 
manufactured by the company, giving the chemical analysis, 
physical properties and fabrication of each type. Suggestions 
for welding stainless steel sheets are given. 

464 Cireuit Breakers—Oil-blast circuit breakers for use 
on circuits up to 15,000 volts and 2,000 amperes are now 
available. They are described in leaflets GEA-959D and 
GEA-1601 sent out by the General Electric Company, Schen- 
ectady, N. Y. 

465 Lead—The September issue of this publication of the 
Lead Industries Association, New York, N. Y., illustrates 4 
number of interesting applications of lead, among them be- 
ing a new type of hand wrought lead grilles, lead anti- 
vibration pads and lead lining for garden pools. 
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GENERAL (0) 


practical Imporiance of Specifications for Materials. H. H. 
Morcan (Robert W. Hunt Co.). Metal Progress, Vol. 21, Jan. 
1932, pages 38-42. 

The writer stresses the importance of purchasing material 
py specifications and urges wider use of standard specifica- 
tion. WLC (0) 

Selecting Steel Intelligently. H. E. Macx. Machine Design, Vol. 
4, Feb. 1932, pages 32-34. 

General viewpoints for the selection of steels for various 
purposes; even high first cost may make economies possible. 
10 typical S. A. E. steels with pieces and characteristic prop- 
erties are tabulated. Ha (0) 

Logical Organization can cut Waste Losses. A. D. MAxwe cu. 
Canadian Foundryman, Vol. 23, Feb. 1932, pages 9-10. 

A brief description of methods that can be adopted for 
the speeding-up of production and for its control. OWE (0) 

iron and Steel Mefgallurgy in 1931. Ciype E. Witiiams & James 
L. Grecc_ (Battelle Memorial Institute). Mining & Metallurgy, 
Vol. 13, Jan. 1932, pages 27-29. 

In field of ore concentration attention was given to the 
more difficultly separated wash ores; some progress made in 
tabling. Advances made on application of froth flotation to 
iron ores. Improvements made in automatic control of com- 
pustion in open-hearth furnaces. Work of C. H. Herty, Jr. on 
killed steel was devoted to plant studies of the Bureau of 
Mines recommended method for deoxidation. The electrolytic 
method for determining inclusions in steel was developed. 
Progress made in development and commercial application 
of high test cast Fe. Most interesting investigations of Fe 
alloys dealt with alloys that undergo no allotromorphic 
transformation. Extensive studies made of Fe-Mg alloys of 
high purity. Embrittlement of structural steels resulted in 
development of reliable methods for detecting embrittle- 
ment. VSP (0) 

The Chemical Elements and Atomic Varieties according to 
the Status of the Isotope Investigations. Report of Investi- 
gations from the End of 1930 to the End of 1931. (Die chemi- 
schen Elemente und Atomarten nach dem Stande der Isoto- 
pen-lorschung. Bericht tiber die Arbeiten vom Ende 1930 bis 
Ende 1931.) O. Haun. Berichte der Deutschen Chemischen Gesell- 
sch Vol. 65, Jan. 6, 1932, pages 1-11. 

A review, including 42 references, of the mass spectro- 
scopic results on Li, B, Zn, Ge, Se, Br, Sr, Ru, Sn, Sb, Te, 


Cs, Ba, W, Re, Os, Tl and U, and the band spectroscopic re- 
sults on Li, Be, B, O, N, Cl and Tl. A table is included giving 
the number and atomic weights of isotopes. CEM (0) 

Mitteilungen der deutschen Materialpriifungsanstalten. 
Sonderheft 18. Julius Springer, Berlin, 1931. Paper, 8%4x11% 
inches, 83 pages. Price 16 RM. 


Contains 10 articles, by Bauer, Sachs, Schmid, Boas, Was- 
sermian and co-workers on plasticity of crystals, X-ray and 
electron diffraction measurements, Ag-Cu alloys, testing of 
east iron, growth of cast iron, properties of As and Sb 
crystals, ete. The individual articles are abstracted in Metals 
& Alloys. H. W. Gillett (0) -B- 

General View Points on the Patentability of Alloys. (Allge- 
meine Gesichtpunkte fiir die Patentfihigkeit von Legier- 
ungen.) F. Herzreto-Wvuestuorr. Zeitschrift fiir Elektrochemie, Vol. 
37, Aug.-Sept. 1931, pages 517-520; Die Metallbérse, Vol. 21, 
June 13, 1931, page 1111. 

A discussion of the definitions and regulations of the Ger- 
man Patent Office influencing the patentability of alloys ac- 
cording to whether they are chemical compounds or simply 


mixtures. Ha + EF (0) 

Because It’s Tested, Millions Travel Safely. H. F. Moore 
(Uy of Illinois). Steel, Vol. 88, Jan. 22, 1931, pages 38, 40. 

A popular article on the role of the testing engineer in 
ad\ cing civilization and the value of his chemical and 
physical tests in contributing to the comfort, safety, leisure, 
convenience and prosperity of mankind. JIN (0) 


The New International Society of Testing Materials. (Nya 
Intcernationella Materialprovningsfireningens kongress den 
6-12 Sept. 1931.) Gunnar Matmserc ernkontorets Annaler, Vol. 
115. Dee. 1931, pages 607-625. 

General review. HCD (0) 

Metallurgical Fundamentals, Present and Future. CuHuartrs 
C. 1eER. Metal Industry, London, Vol. 29, Aug. 21, 1931, pages 
1/5-174, 176; Aug. 28, 1931, page 200. 

per presented before the A. I. M. M. E., Sept. 1931. See 
Metals & Alloys, Vol. 3, Mar. 1932, page MA 55. PRK (0) 


Metal Research. (Metallforschung.) Oswatp Baver. Aluminium, 


Vol. 14, Jan. 31, 1932, pages 1-2. 
The development and purposes of metallographic research 
are briefly discussed. Ha (0) 


Magnetic Materials in the Year 1931. T. D. Yensen. Engineer- 
ing, Vol. 133, Feb. 19, 1932, page 235. 

See Metals & Alloys, Vol. 3, May 1932, page 115. LFM (0) 

Science tn Action, E. R. Werpie1n. Journal Society of Western 
Engineers, Vol. 37, Feb. 1932, pages 1-7. 

_A condensed report of the first lecture of a series before 
the Society for 1931-32 pictures developments of interest 
principally to engineers. The work of the Institute at Pitts- 
burgh, Pa. is described in prefacing a discussion of improve- 
ments effected in petroleum and rubber products, new uses 
for by-products, fuel saving, smoke elimination, food sup- 
plies, ete. See also Metals & Alloys, Vol. 3, May 1932, page 
MA 115. WHEB (0) 


A Textbook of Metallurgical Problems. Atiison Butts. Mc- 
Graw-Hill Book Company, Inc., New York, 1932. Cloth, 6 x 9 inches, 
425 pages. Price $4.00. 

This book fills a very definite need, which no doubt has 
been recognized by every metallurgical instructor, who used 
Richard's “Metallurjical Calculations” as a text. In spite of 
the excellence of Richard's book, metallurgical progress in 
ad ensuing years since the publication of the first edition 

ave disclosed a number of errors and rendered portions of 
~ > book obsolete. Butts’ book presents a large number 
Tt Problems designed to accompany courses in metallurgy. 
: ,Zives examples of methods used in calculation and con- 
ains tables supplying the necessary data. 

Richard Rimbach (0) -B- 


PROPERTIES OF METALS (1) 

Changes in Electrical Resistance Due to Magnetism and 
Hardness. S. R. Wiititiams & R. A. SAnpERSON. Physical Review, Vol. 
37, Feb. 1931, pages 309-314. 

A series of 22 rods or strips of Ni, to which had been im- 
parted different degrees of hardness by cold rolling, had 
their resistance measured when subjected to a longitudinal 
magnetic field. There were 11 degrees of hardness, 2 samples 
for each degree. The longitudinal magnetic field increased 
the resistance in all cases. The different degrees of hardness 
did not vary the specific resistance of the Ni, but it did 
cause a large variation in the change of resistance due to 
a magnetic field. The measurements were carried out at a 
constant temperature of 35° C, WAT (1) 

The Permeability of Lron, Nickel and Cobalt between 106 
and 107 Cycles. (Die Permeabilitit von Eisen, Nickel und Ko- 
balt zwischen 106 und 107 Hertz.) M. J. O. Strutt. Zeitschrift fir 
Physik, Vol. 69, April 13, 1931, pages 632-658. 

The tests were made at these frequencies between a few 
tenths and a few Gauss. In this range, the permeability of 
the 3 metals decreases slowly with increasing frequency; 
anomalies as previously assumed to exist at 100 m. wave 
length could not be confirmed. Heat treatment of the Fe 
does not show any influence. Ha (1) 

On the Conductivity of Thin Metal Foils. (Ueber die Leit- 
fihigkeit von diinnen Metallfolien.) Lapistaus Tisza. Naturwis- 
senschaften, Vol. 19, Jan. 23, 1931, pages 86-87. 

It is suggested that tests already made on the conduc- 
tivity of foil should be augmented by others made at very 
low temperatures, as the critical thickness below which the 
conductivity decreases very rapidly is much greater at low 
temperatures than at room temperature. WHB (1) 

The Magneton Numbers of Ferromagnetic Materials. 
(Ueber die Magnetonenzahien ferromagnetischer Stoffe.) A. 
Wor. Zeitschrift fiir Physik, Vol. 70, July 14, 1931, pages 519-538. 

An attempted explanation of the magneton numbers of 
ferromagnetic elements permits a calculation of the mag- 
neton number which agrees well with the observed facts 
above the Curie point. Ha (1) 

Electrical Resistance of Nickel and Iron Wires as Affected 
by Longitudinal Magnetic Fields. ©. Stierstavt. Physical Review, 
Vol. 37, 1931, pages 1356-1366. 

The previous work of McKeehan (Physical Review, Vol. 36, 
page 948) and Vilbig (Archiv fiir Electrotechnik, Vol. 22, 1929, 
page 194) is discussed, and new experiments on the change 
of resistance of Ni and very pure Fe in longitudinal mag- 
netic fields of low magnitude are described. In the absence 
of secondary effects, the magnetic field always increases the 
resistance. The anomalous results of previous workers are 
due chiefly to incomplete demagnetization of the specimens 
before each measurement; even the effect of the earth’s 
field may cause errors, and another factor is the presence 
of soldered joints within the magnetic field. The change of 
resistance over the whole cycle of magnetization need not 
show a loop unless the magnetization curve shows hyste- 
resis, and with pure Fe the loop diminishes at high tem- 
peratures. The saturation of the change of electrical re- 
sistance in magnetic fields occurs at much lower field 
strengths in ferromagnetic than in normal metals, and it is 
shown that this can be explained in a general way by the 
Frank-Sommerfeld theory (Zeitschrift fiir Physik, Vol. 60, 1930, 
page 682; Physical Review, Vol. 43, 1930, page 438; Vol. 44, page 
473). WAT (1) 

Optical Investigations of Thin Metallic Layers, Particu- 
larly of Silver. (Optische Untersuchungen von diinnen Met- 
allischichten, insbesondere bei Silber.) W. Retxvers & L. Ham- 
puRGER. Recueil Travaux Chimiques Pays-Bas, Vol. 50, Mar. 15, 1931, 
pages 351-376. 

Previous experiments on the light-absorption powers and 
ultra-microscopic photography of thin metallic films par- 
ticularly of Ag deposited in high vacuum were continued. 
The Ag layers were obtained from Ag wire electrically heat- 
ed under vacuum of about 10-6 mm. Thuringian glass was 
used as the base material for the deposit. The structure of 
the films depends on the thickness of the layer, the tem- 
perature at which the layer is deposited and the base ma- 
terial. Thicknesses of about 2 atoms of Ag are the limit for 
layers detectable with the naked eye. An investigation was 
also made of layers of Cd, W and Hg deposited in a vacuum, 
The mean grain size was smaller with decreasing mobility 
of the atoms. Ha (1) 

On the Energy Content of Lead near the Supra-Conductiv- 
ity Break Point. (Uber den Energienhalt des Bleies in der 
Nithe des Sprungpunktes der Supraleitfihigkeit.) K. Men- 
DELSSOHN & F. Simon. Zeitschrift fiir physikalische Chemie, Section 

B, Vol. 16, Feb. 1932, pages 72-76. 

An apparatus based on the Linde principle is described 
which is suited for calorimetric measurements down to 2° 
abs. with a sensitivity of 0.005°. The equipment was used 
for plotting heating curves of Pb. Around the break point of 
supra-conductivity, no abnormal change of the energy con- 
tent was observed. EF (1) 

Certain Photoelectric Properties of Gold. Lioyp W. Morris. 
Physical Review, Vol. 37, 1931, pages 1263-1268. 

The photoelectric behavior of a Au filament was studied 
both during an extended outgassing and later on reaching 
a stable condition. Full are sensitivity rose quickly in the 

initial outgassing period, then decreased slowly to a stable 
value. Fatigue curves show a systematic change from nega- 
tive fatigue at the beginning to a gradually increasing posi- 
tive fatigue which slowly decreased to 0. A shift in long- 
wave limit consistent with the change in full arc sensitivity 
was observed. Changes in the photoelectric properties were 
produced by increasing temperature. Full arc sensitivity 
decreased slightly. Individual line sensitivity was studied by 
use of a quartz monochromator. Lines close to the long- 
wave limit increased enormously in sensitivity with tem- 
perature: for those more removed this was less marked; 
below 2350 A.U. there was a slight decrease. A shift in the 
long-wave limit toward the red was observed during the 
outgassing period, and the final fatigueless state. During 
this latter period curves of photoelectric current per unit 
light intensity established a shift in long-wave limit from 
2560-2610 A.U. between temperatures of 20° and 740° C. 
WAT (1) 
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Beryllium, Its Production and Application. Issued by the 
Zentralstelle fiir Wissenschaftlich-Technische Forschungsarbeiten des 
Siemens-Konzerns. Translated by R. Rimpacnu and A. J. MICHEL. 
Chemical Catalog Co., New York, 1932. Cloth,6% X 9% inches, 331 
pages. Price $10.00. 

This is a translation of some two dozen separate articles 
by a score of authors, which appeared in Wéissenschaftliche 
Veriffentlichungen a. d. Siemens Konzern, Vol. 8, No. 1, 1928, re- 
porting the intensive work of the Siemens Company in the 
preceding five years. An extended correlated abstract of the 
German publication was given in the August 1929 vol. 1, 
pages 71, 72, issue of Metals & Alloys. It is the main source of 
information on the preparation of beryllium and its alloys 
with Cu, Fe and Ni, the bulk of the book relating. to the Cu- 
Be alloys. 

The precipitation-hardening phenomena met in these alloys 
are of great metallurgical interest in relation to the theories 
involved so that the book might almost as well be entitled 
“Principles of Precipitation-Hardening.” The alloys them- 
selves, by suitable heat-treatment, may be given over 200,000 
lbs./in.2 tensile strength in wrought material and 125,000 in 
cast material, remarkable values for a corrosion-resisting 
non-ferrous alloy. 

To make such important information as is contained in this 
volume available in English by translation, is a distinct serv- 
ice. Whether the interest lies in the scientific facts relating 
to precipitation hardening, the production and analyses of 
the alloys, or in the possibilities of commercial application 
of the alloys described, the book will be of value to the 
metallurgical engineer, chemist, and executive. 

The library of the reviewer's organization paid $9.20 for an 
unbound copy of the German text, so that the price of the 
bound English edition is less than that for a bound copy of 
the German one. H. W. Gillett (1) -B- 

Commercial Gallium. Chemical Trade Journal & Chemical Engr 
neer, Vol. 90, Mar. 4, 1932, page 242; Technische Blatter der deutschen 
Bergwerkszeitung, Vol. 22, Feb. 7, 1932, page 76. 

Quotes Chemiker-Zeitung and Nature to the effect that the 
Vereinigte Chemische Fabriken at Leopoldshall, Stassfurt, 
are producing metallic gallium at 1/20 of its former price of 
175 gold marks/gram. The pure metal melts at 20° C. but 
boils above 2000° C. Some proposed uses are in quartz 
thermometers for temperatures from 500°-1000° C., in dental 
amalgams, and in optical mirrors, signalling devices, electric 
fuses and vapor arc-lamps. JIN + GN (1) 


Experiments with Silicon (Untersuchungen an Silizium). 
A. Scunuwze. Zeitschrift fiir technische Physik, Vol. 11, No. 11, 1930, 
pages 443-452. 

The electric resistance of several kinds of Si up to close 
to the melting point is determined. Polycrystalline Si shows 
the normal behavior of semi-conductors; while single crystals 
are entirely non-metallic, they have a positive temperature 
coefficient. The latter depends on the layers between the 
erystallites and their number. The resistance curves up to 
1000° C. show clearly that no transformation points exist. A 
further corroboration is seen in the fact that Si possesses a 
cubic face-centered lattice both at 18° and at 950° C. Ha (1) 

Volatile Thallium and Lead Hydride. (Flichtiges Thallium 
und Bleihydrid.) E. Pietscn & F. Seurertinc. Die Naturwissen- 


schaften, Vol. 19, July 26, 1931, page 574. 
TIC] andPbCl, films were treated with atomic H and the 
occurrence of the metal hydrides was proved. EF (1) 


Chromium. General Information. Lewis A. Smitn. United 
States Bureau of Mines Information Circular 6566, Apr. 1932, 31 pages. 

A review is given of properties, occurrence, uses, market- 
ing, tariffs, world trade, world production, world resources 
and political and commercial control. AHE (1) 

The Properties of Copper in Relation to Low Stresses. 
The Effects of Cold-Work, Heat-Treatment, and Composi- 
tion. Part I.—Tensile and Compression Tests Under Short- 
Time Loading. O. F. Huvson & J. McKeown. Institute of Metals, 
Advance Copy No. 594, Apr. 1932, 20 pages. 

Hot-rolled Cu rods were cold drawn to a reduction of 5 or 
10%, and annealed or aged at temperatures between 100° and 
400° C. Careful tensile tests proved that such treatment 
raised the proportional limit of the Cu without appreciably 
affecting other properties. Coppers containing As, Ag, As 
plus Ag, and Sn plus Si were also tested. The addition of 
these elements increased the proportional limit, and in ma- 
terial containing As plus Ag or Sn plus Si the proportional 
limit was not lowered by heating to 300 or 350° C. Tensile 
and compression tests at 300 and 350° C. proved that these 
materials were more resistant to deformation at these tem- 
peratures than pure Cu. Cu containing 0.3-0.5% As and 0.1% 
Ag had a proportional limit of 6.6 tons/in.2 after having been 
held at 200° C. for 100 hr. It is concluded that “the marked 
superiority of the properties which have been shown to be 
readily achieved by pre-treatment should warrant the atten- 
tion of engineers and other users of Cu where resistance to 
deformation under low stresses is of importance, as it is in 
so many applications.” 6 references. JLG (1) 

Vanadium. Franx L. Hess. United States B. eau of Mines, In- 
formation Circular 6572, Apr. 1932, 8 pages. 

A general discussion is given of the occurrence, resources 
and uses of V. AHE (1) 

Electrical Conductivity and Optical Absorption in Metals, 
once more. Epwin H. HALL. Proceedings, National Academy of Science, 
Vol. 17, June 1931, pages 392-401. 

Drude’s equation of motion of an electron within a metal 
is discussed with particular reference to “free’’ and “asso- 
ciated” electrons. The conduction electrons mentioned by 
Meier may reasonably be taken to be associated electrons. J. 
J. Thomson's formula (k sin? nT)/n2T2 applied to transit 
conductivity gives the same results as those obtained by the 
author in a different way. The work of Meier and of Hager 
and Rubens on absorption conductivity is reviewed and dis- 
cussed. 6 references. Ha (1) 

Materials and Load. (Werkstoff und Anstrengung.) Franz 
Laszio. Stahl und Eisen, Vol. 52, Feb. 25, 1932, pages 189-192. 

Theoretical discussion of notch sensitivity with respect to 
form of materials. The method for calculating measurement 
theory against change in form is described and research 
work necessary to obtain these results is given. DTR (1) 
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PROPERTIES OF NON-FERROUS ALLOYS (2) 


The Role of Platinum Metals in Dental Alloys. E. M. Wis, 
Watter S. Crowett & J. T, Easu (International Nickel Co. and §, s’ 
White Dental Mfg. Co.), American Institute Mining & Metallurgicai 
Engineers, Preprint, Feb. 1932, 44 pages. 

38 references. The binary alloys Ag-Cu, Au-Ag, Au-Cy 
Pd-Au, Pd-Ag, Pd-Cu, Pt-Au, Pt-Ag, Pt-Cu, and the ternary 
systems Au-Ag-Cu and Pd-Ag-Cu are discussed. The dia- 
grams are given, and the properties of the alloys, including 
their mechanical properties, color, tarnish resistance ang 
ease of melting and working are described. Particular atten. 
tion is called to the age-hardening properties of some of 
these alloys. In the second part of the paper the properties 
of some Pt- and Pd- containing alloys suitable for denta] 
applications are discussed. Results of tests on some of thege 
alloys are also included. Some of these alloys possess ag 
broad age-hardening range. Considerable saving can result 
by using Pt or Pd in some Au-base dental alloys. JLG (2) 


Progress Report on Research on Dental Material (1931). 
N. O. Taytor & G. C. Parrensarcer. Journal American Dental Asso. 
ciation, Vol. 19, Mar. 1932, pages 404-409. 

A progress report of the codperative research inaugurated 
in 1928 by the National Bureau of Standards and the Re. 
search Commission of the American Dental Association, 
The work during 1930-1931 has included studies of amalgams 
for dental use, inlay golds, and wrought golds. A list of 33 
publications giving data on dental research conducted at the 
National Bureau of Standards is quoted from Bureau of 
Standards Letter Circular 239. Specifications for the follow- 
ing dental materials have been prepared: (1) Amalgam 
alloys; (2) inlay casting investments; (3) impression com- 
pounds; (4) inlay wax; (5) three types of inlay casting 
golds; and (6) dental mercury which is included in this re- 
port. A plan has been inaugurated, whereby manufacturers 
of dental material may have their products certified. A list 
of 28 amalgam alloys from 19 manufacturers, 5 inlay casting 
investments, 4 impression compounds, and 2 inlay waxeg 
which have been certified is given. The future research pro- 
gram includes wrought golds, clasp and one-piece casting 
golds, and dental cements. OEH (2) 


Alloys of Pd with Pt and with Rh (Ueber die Legierungen 
des Palladiums mit Platin und mit Rhodium). G. TamMann & 
H. J. Rocua. Siebert Festschrift, 1931, pages 309-320. 

Sketchy data on hardness of the Pt-Pd alloys when 
quenched and after reheating, together with some com- 
ments on structure and on the absorption of cathodic hydro- 
gen. The hardness was maximum at 50 atomic % and at 
that composition was not affected by the heat treatment. 
With less than 50 atomic % Pd the alloys quenched from 
1400° and 1200° C, were harder than those reheated to 600°, 
and those quenched from 1400° C. were notably harder than 
those quenched from 1200° C. The hardness of Pt-Rh alloys 


after a 1200° C. anneal is given, showing a maximum at 50 
atomic %. Hwe (2) 

Tin Base Bearing Metals. (Zinnlagermetalle.) Tuew Die 
Metallbérse, Vol. 21, Nov. 7, 1931, pages 1961-1962; Nov. 14, 1931, 


pages 1993-1994; Nov. 21, 1931, page 2026. 

Requirements to be met with by bearing metals. 12 advan- 
tages of bearing metals on Sn base as compared with bear- 
ing metals rich in Pb. Two tables of the A.S.T.M. collecting 
various physical properties of Sn and Pb alloys at room and 
elevated temperatures respectively are included, and the 
effect of Cu, Ni, Fe and Zn is considered. Four sources of 
trouble responsible for the failure of bearing metals are 


stated in conclusion. EF (2) 

A Study of Wrought Gold Alloys: Preliminary Report. \\. 0. 
Taytor, G. C. PAFFENBARGER & W. T. Sweeney. Journal American /)en- 
tal Association, Vol. 19, Mar. 1932, pages 410-414; Discussion pages 414- 
415. 


This report relates largely to test methods which are to 
be used in research. The alloys which were used in the pre- 
liminary work had the following compositions: 


Alloy A B Cc 
Gold 63.2 57.6 54.6 
Copper 11.3 11.7 12.3 
Pt metals 10.6 26.5 24.5 
Silver 14.9 4.3 7.1 


The alloys were softened by heating 10 minutes at 700° C. 
and quenching. They were then hardened by reheating to 
450° C. and cooling to 250° C. in 30 minutes. Specimens 0.04 
in. in diameter and having a 2 in. gage length have been 
adopted. The deformation is read by a double dial exten- 
someter reading to 0.0001 in. Hardening increased the 
strength of all of the alloys and was most pronounced in 
alloy C. The results of tensile tests are given. OEH (2) 


The Alloys of Silver and Copper (Sur les alliages argent- 
cuivre). W. Broniewsxt & S. Kostacz. Comptes Rendus, Vol. 1%, 
Mar. 14, 1932, pages 973-975. 

The authors have investigated the relationship between 
the constitution of this system and 15 different physical 
constants and have represented the results of their work 
upon a series of curves which accompany their paper. They 
find the eutectic of the system to contain 71% Ag and to 
freeze at 779° C. The maximum solid solubility of Cu in Ag 
they find to be 7%; that of Ag in Cu, 6%. These solubilities 
ai<« somewhat less than those noted by Stockdale in his 1931 
work. Physical and mechanical properties were studied on 
alloys cast in graphite crucibles in a cryptol furnace and 
fabricated into wires 5 mm. in diameter. These were 4n- 
nealed for 12 hours at 650° C. in COg. The measures adopted 
in measuring the various properties have been described by 
the authors on previous occasions. The authors discuss their 
work in the light of the work of other investigators. The 
fact that some precipitation hardening can occur in solid 
solutions containing less than the maximum percentages of 
solute metal is referred to. Mention is also made of the 
fact that the alloys, when prepared in a reducing tempera- 
ture, are malleable and very ductile, whereas those prepare 
in oxidizing temperatures (such as cause the formation of 
cuprous oxide) are markedly affected by the presence of this 
material. OWE (2) 
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Magnesium and Its Alloys. (Il magnesio e le sue leghe). 
G. Guzzon1. Alluminio, Vol. 1, Jan.-Feb. 1932, pages 50-51. 

Condensed from Rendic. 13* Riun. Assoc. Ital. studi mat. 
costruzione, Rome, 1931. Summary of tensile properties of 
chill cast, sand cast and wrought Mg alloys with up to 12% 
Al, with some comments on Mg Zn and Mg Cu alloys. 

ihe HWG (2) 

Nickel and its Non-Ferrous Alloys, with Special Reference 
to Welding. J. McNett, Welding Journal, Vol. 29, Mar. 1932, pages 
70-76; discussion, Apr. 1932, pages 106-108. 

Paper read before the Institution of Welding Engineers, 
Jan. 1932. Deals with the physical and chemical properties 
of Ni and some of its representative non-ferrous alloys, 
methods of welding Ni and these alloys and some typical 
applications where welded construction has been employed. 
Includes general details of oxy-acetylene and metallic arc 
welding, such as proper flame adjustment and manipulation 
of the oxy-acetylene torch, composition and use of welding 
flux and use of coated electrodes. Physical properties of 
welded joints are given. TEJ (2) 


Different Applications of Aluminum Bronze with a Particu- 
lar Reference to Its Wear Resistance. (Applications diverses 
du bronze @aluminium et notes particuliéres sur sa resis- 
tance a Pusure). G. H. Meicu. Revue de Métallurgie, Vol. 29, Apr. 
1932, pages 208-214. 

Al bronze is being substituted for bronze and brass in the 
French navy. Considerable difficulties due to segregation can 
be prevented by proper design of the molds and care in 
metallurgical treatment. Excellent physical properties and 


resistance to wear can be obtained. JDG (2) 
Cast Alloy A. P. 33. (Alliage de Fonderie A. P. 33.) J. Sunr. 
Revue de l’ Aluminium, Vol. 9, Mar.-Apr. 1932, pages 1669-1680. 


This alloy is an Al with the addition of 4.5% Cu, 0.45% Ti 
and a minimum of Fe and Si. After heat treatment the me- 
chanical properties are: elastic limit 22-25 kg./mm.2, ulti- 
mate strength 30-35 kg./mm.2, elongation 5-8%. The addi- 
tion of Ti refines the grain but only up to 0.4%. Fe in small 
proportions does not influence strength and hardness greatly 
but it should not exceed 0.4% as it has a harmful influence 
on the properties named. The metallographic study is de- 


scribed in detail. Ha (2) 
silver Alloys. (Etude sur les alliages d@’argent.) Leon Guit- 
tet, ALFRED Petit & Jean Cournot. Revue de Metallurgie, Vol. 29, 


Mar. 1932, pages 113-132; Apr. 1932, pages 183-207. 

Contemporary coinage Ag alloys besides requiring a high 
Age content have a tendency to tarnish easily and sometimes 
involve mechanical difficulties in the manufacture. The pur- 
po of the investigation was the development of an alloy 
which would be satisfactory from the following standpoints: 
rolling and stamping properties, color, density, stability in 
co: tact With substances to which coins are subjected in use, 
weor resistance and possibility of Ag recovery from the 
alloy. The survey of equilibrium diagrams and the published 
dat: indicated the possibilities for 8 groups of alloys: Ag-Zn, 
Av-Cd, Ag-Sn, Ag-Zn-Cu, Ag-Cu-Ni, Ag-Cu-Zn-Cd and Ag- 
Cu-Ni-Zn. Alloys of Ag with Zn and Cd seem to be quite 
promising. The advantages of Zn over Cd are: whiter color 
with larger additions, somewhat better corrosion resistance, 
homogeneity of ingots, and ease of preparation. Cd makes 
the metal more malleable. Ag-Zn alloys can be rolled with 
zu% Zn but with higher amounts break in the rolls. Cd 
content can be raised to 40% without interfering with roll- 
ing. The microscopic study of Ag-Cd: system strongly dis- 
agrees with the equilibrium diagram proposed by Guertler. 
Ag-Sn alloys can be made quite uniform, but the brittle- 
ness in rolling prevents their use. Cd and Zn are inter- 
chxngable in the alloys so that with 10% each the alloys 
can be rolled but with 20% break between the rolls. A series 
of alloys containing 80, 60, 40% Ag, 10, 20, 45% Cu and 10, 
20, 15% Ni showed that the alloys are not miscible and 
show pronounced segregation. Using 50% Ag, 30-25% Cu, 10- 
1: Zn and 10% Cd quite good physical results could be ob- 
tained but the alloy was not sufficiently corrosion resistant. 
Ae-Cu-Ni-Zn alloys can be made satisfactory both from 
mechanical and corrosion resistance standpoints provided 
that for 40-50% Ag at least 8-12% Ni is available together 
with at least 30% Cu which however must not exceed 40%. 
Sufficient Zn is added to make 100%. With higher Ag con- 
tents better properties will be obtained in Ag-Cu-Ni-Zn 
alloys having the following composition: 50-30-10-10, 68-18- 
6-8, 75-13-5-7. An alloy containing 39% Ag, 36% Cu, 12% Ni 
and 13% Zn though having a wide solidification range re- 
quiring proper means for prevention of segregations is 
equal or better in physical properties and corrosion resist- 
ance than the usual monetary alloy 835 Ag-165 Cu. A com- 
prehensive study of the former is given. Best whitening is 
obtained with it using a 10% solution of H2S0O,4 to which 
either 2.5 or 5% KeCreO7 is added. 10 minutes boiling is 
sufficient in the former and 5 in the latter. A comparison 
between 68% Ag-32% Cu alloy and a quarternary alloy 68% 
Ag-18% Cu-6% Ni-8% Zn basing on physical, metallographic 
and corrosion resistance study showed that the latter has a 
much better color and better resistance to corrosion to- 
gether with the improved physical properties. Many pickling 
baths were studied for it. Oxidizing heating followed by 
HNOs pickling, another oxidizing heating after which H2SO,4 
pickle is used seem to be the best. The paper has 28 figures 
and 25 tables. JIDG (2) 


Lead-Nickel-Cadmium Alloys capable of being Hardened. 
(Aushirtbare Blei-Nickel-Cadmiumlegierungen.) B. Garre & 
A. Muetter. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 
205, Apr. 8, 1932, page 42. 

By adding up to 6% NiCd, to Pb the alloy can be hard- 
ened after annealing for a certain time. The results are 
shown in diagrams. Pure Pb will withstand strong HeSO, 
better, but the alloyed Pb will behave better with dilute 
10% HeSOx. Ha (2) 


Production and Use of Light Metals and Their Alloys in 
Italy. (Production et application des metaux legers et de 
leurs alliages en Italie.) A. W. Bonaretti. Revue de Metallurgie, 
Vol. 28 ~~! 1931, page 269. 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 2. JDG (2) 






The Change of Electrical Resistance and Hardness of a few 
Alloys of Lead and Thallium with Time. (Die zeitliche 
Aenderung des elektrischen Widerstands und der Hiirte von 
einigen Legiecrungen des Bleis und des Thalliums.) G. Tam- 
MANN & H. RueEpicer. Zeitschrift fiir anorganische und allgemeine 
Chemie, Vol. 192, Sept. 1930, pages 1-44. 

A number of binary alloys of Pb with Cd, Bi, Sn, Na, K 
and Hg, and of Th with Pb, Hg and Sn were investigated 
with respect to the change by aging of the electric resist- 
ance and hardness. The results are given in numerous curves 
and numerical tables and show these properties as a func- 
tion of composition, heat treatment and time. The behavior 
is explained by phenomena occurring in the saturated or 
unsaturated solid solutions according to heat treatment and 
composition. Ha (2) 


The Effects of Cold-Relling and of Heat-Treatment on 
Some Lead Alloys. H. Waternouse & R. WiLLows. Engineering, 
Vol. 132, Sept. 18, 1932, pages 381-382, 387-388. 

Includes discussion. See Metals & Alloys, Vol. 3, Jan. 1932, 
page MA 2. LFM (2) 

Corrosion-Resisting Aluminum Alloy. (Korrosionsbe- 
stindige Aluminiumlegierung.) E. Wo rr. Chemische Fabrik, Vol. 
4, Dec. 1931, page 453; Autogene Metallbearbeitung, Vol. 25, May 15, 
1932, pages 157-158. 

A new Al alloy “AW 15” of the Aluminum Works Singen 
is described which consists of 98% Al and 2% Mn; impurities 
of Fe and Si are of the same order as in pure Al. The tensile 
strength exceeds that of Al; it is very well suited to deep- 
drawing, spinning, stamping, etc. It can be soldered and 
welded without special fluxes, It has a great corrosion re- 
sistance and can be used for kitchen ware and in the 
chemical industry. Ha (2) 


Rolled Rods of Aluminum, (Walzstiibe aus Aluminium.) 
Aluminium, Vol. 14, Jan. 31, 1932, pages 3-4. 
Discussion of alleged American practice. Ha (2) 


Aluminum and Its Alloys. L. W. Kemper. Conference on Metals 
and Alloys, Case School of Applied Science, Cleveland, Ohio, Nov. 
1931, paper No. 10, 7 pages. Mimeographed. 

General discussion, with special attention to heat-treat- 
ment of cast and wrought alloys. The use of Mg as alloying 
element in a binary Al-Mg alloy has so far met with lit- 
tle success but the difficulties of difficult workability in 
wrought alloys and of reaction with green sand in cast alloys 
are being overcome, so that wider use is expected. HWG (2) 


Hardenable Gold Alloys. (Hiirtbare Goldlegierungen). 
Technische Blatter der deutschen Bergwerkszeitung, Vol. 22, Apr. 24, 
1932, page 228. 

The application of hardenable Au alloys to spinning dies 
for the fabrication of artificial silk products is briefly men- 
tioned. Whereas there were previously used for this purpose 
dies of pure Pt and alloys of Pt and Ir, there were later 
applied cheaper alloys of either 90% Au/10% Pt and 90% 
Au/10% Ir. These and similar alloys can furthermore be im- 
proved by age-hardening and then are much more resistive 
against mechanical strain. They are superior to other ma- 


terial. GN (2) 
Super-Conductivity of Gold-Bismuth, (Die Supraleitfihig- 

keit des Goltd-Wismuts.) W. J. ve Haas & F. Jurrtaanse. Die 

Naturwissenschaften, Vol. 19, Aug. 14, 1931, page 706. 


Au-Bi alloys became supra-conductant, although the sin- 
gle metals do not display this property. The binary diagram 
of Vogel was corrected, Solution tests on the eutectic yielded 
crystals of AueBi, which is responsible for the supra-con- 
ductivity phenomenon. The space lattice of this intermetal- 
lic compound is supposed to be tetragonal, at least different 
from that of Au and Bi respectively. EF (2) 


The Thermal Conductivity of Some Non-Ferrous Alloys. 
D. Hanson & C. E. Ropcers. Institute of Metals, Advance Copy No. 
593, Apr. 1932, 6 pages. 

Thermal conductivity measurements were made by the 
“ruard-tube” method. Results are given for a series of Cu-Al 
alloys, both Cu-rich and Al-rich. The effects of small 
amounts of Fe, Ni, As and P on the thermal conductivity 
of Cu are also shown. JLG (2) 

Non-Ferrous Metals. I. Light Metals. (Nichteisenmetalle. 
I. Leichtmetalle.) H. Curisten. Schweizerische Technische Zeit- 
schrift, Vol.. 29, Mar. 17, 1932, pages 153-159. 

The article gives a detailed survey of composition and 
properties of light metal alloys with special reference to 
those of the Al-Mg type. These metals are considered in 2 
groups, cast alloys-and malleable alloys. Among the first 
group there are dealt with (1) Alufont, produced by the 
Aluminium Irdustrie A.G., Neuhausen, Switzerland, (2), the 
American alloy No. 12, (3) Silumin, (4) K.S. Seawater, (5) 
Anticorodal, an alloy made by the Aluminium Industrie 
A.G., with a particularly high resistance to corrosion. Among 
the malleable alloys discussed are: (1) Duralumin, (2) 
Avional, made by the A.I.A.G., the composition of which 
corresponds about to that of Duralumin, (3) Anticorodal, 
(4) Aldrey which is successfully used for transmission of 
electric current, (5) Electron with about 90% Mg contains 
Zn, Mn, Al, Si, Cu and Cd. The paper is supplemented by a 
review of the literature and contains 7 references. GN (2) 

The Compressive Strength of Duralumin Columns of Equal 
Angle Section. E. E. Lunpgutst. Technical Notes, National Advisory 
Committee for Aeronautics, No. 413, Mar. 1932, 12 pages. Mimeographed. 

Duralumin angles of equal leg widths, in different widths 
(1%” to %”) and thicknesses (0.4” to 0.125”) and in different 
lengths were tested in compression, noting whether failure 
was by twisting, bending, wrinkling, etc. The data are col- 
lected into column charts showing stress for failure vs. 
different 1/r ratios, for coefficients of end fixity equalling 
1 and 2. HwWG (2) 

Nickel-Copper Alloys of High Elastic Limit. D. G. Jones, 
L. B. Prem & W. T. Grirritus. Engineering, Vol. 132, Sept. 18, 1931, 


page 382. 
See Metals & Alloys, Vol. 2, Dec. 1931, page 297. LFM (2) 
Cemented Tantalum Carbide Tools. Froyp C. Ketiry. Trans- 


sactions American Society for Steel Treating, Vol. 19, Jan. 1932, pages 
233-246. 

Includes discussion. See Metals & Alloys, Vol. 3, June 1932, 
page MA 159. WLE (2) 
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Effect of Machining on Transverse Test Results of Cast 
Iron. (Einfluss der Bearbeitung auf die Ergebnisse des 
Biegeversuchs bei Gusseisen.) Gustav MEYERSBERG. Archiv fiir 
das Eisenhiittenwesen, Vol. 5, Apr. 1932, pages 511-512. 

Deflection, modulus of rupture, and strain number were 
determined on 592 test rods of various brands of cast Fe. 
For the transverse tests, bars 650 mm, long, width between 
supports 600 mm., were divided into 3 groups: Group I— 
ordinary rough rods, 30 mm. diam.; Group II—half machined 
rods, cast 34 mm. diam. and machined to 30 mm. diam. over 
200 mm. length equidistant from ends of rods. Group III— 
completely machined rods; cast 34 mm. diam. and turned to 
30 mm. diam. over entire length of rod. Comparison of 
average values shows that a slight increase of deflection 
(f) and modulus of rupture (gs) for Group II rods as 
against Group I. The strain number (Zr) remains practically 
constant. Group III rods show further increases only for (f) 
and Zr scarcely any increase for gz. The deviations in test 
results, computed graphically, showed somewhat less values 
for completely turned rods than for rough cast samples, an 
indication that the release of casting stresses is the char- 
acteristic difference which chiefly distinguishes machined 
rods from unworked material. 

Strain 
Number, Zr 





Modulus of mm.% 
Cast Iron f-Defiection Rupture or - x 100 
grand mm. Ke2e./mm.2 Keg. 
I I] III I II Ill I II Ill 
1 12.33 12.32 13.35 42.75 43.26 43.49 28.98 28.50 30.73 
2 B66 LOsBO .cccscice eR fh) ee SREB: BANG: | tcacocce 
3 AR Bb) 5 pee OOak Ma, . escovten 7 > ee OF Ee 
H aE ie ie PR Re kee i hi area. aseburse 
5 EEBO RR assesses ey ae > ewes 2h  -. ee 
6 11.48 12.23 13.38 50.61 54.66 55.63 22.83 22.49 23.88 
DTR (3) 


Physical Properties of Steel After Plastic and YVield-Point 
Extension, J. Muir. Journal Royal Technical College (Glasgow), Vol. 
, Jan. 1932, pages 571-586. 

The great difference between the elastic properties of 
steel stretched by successive yield-points or by single load- 
ing to the same amount is dealt with. By “yield-points” the 
author apparently refers to a definite elongation (2%). Ex- 
periments on wires and rods are described, and a brief re- 
view of the single crystal experiments of Joffé and of the 
elastic hystersis theory of Prandtl is given. Yield-point ex- 
tension is likened to a shift such as twinning in a single 
crystal, and plastic extension to gliding. The outstanding 
differences in elastic properties suggested a search for other 
manifestations of change of state, and experimental work 
undertaken at different times on slip-bands, density, electric 
resistance, magnetic and thermoelectric properties are 
brought together and briefly described. It is shown that 
whereas steel stretched (1) by yield-points (2) to the same 
extent by a single loading, possesses very different elastic 
properties, it does not appear to differ appreciably in any 
other property. WAT (3) 

Austenitic Cast Iron. J. E. Hurst. Machinery, London, Vol. 39, 
Feb. 4, 1932, pages 586-587. 

See Metals & Alloys, Vol. 3, July 1932, page MA 197. (3) 


Aging Notch Toughness and Force Influence Figure Etch- 
ing. (Alterungskerbzihigkeit und Kraftwirkungsfiguren- 
Aetzung). F. Neu. Archiv fiir Eisenhiittenwesen, Vol. 5, Apr. 1932, 
pages 535-536. 

Includes discussion. After review of literature on aging of 
boiler tubes, the author found that notch strength after 
aging for Izett steel tubes and ordinary open hearth 
steel tubes were alike. A special notch impact test-piece 
was designed for examining boiler tubes, in addition to the 
usual test size of 15 * 30 x 160 mm., with impact cross-sec- 
tion 15 * 15mm. In normalized condition the test pieces 
showed an average notch strength of 18.3 mkg./cm.2, while 
in artificially aged state 2.5 mkg./cm.2, a pronounced dif- 
ference. Total of 1,000 hydrogen-welded high safety factor 
boiler drums produced from 1924 to 1931 showed no defects 
due to aging or fatigue causes either in drums or in boiler 
tube systems. In discussion H. Jungbluth started with sheets 
20 mm. thick and drawn to 5 or 7 mm. 

Composition 


Material Thickness GC %Si %Mn %P %S8 
A 5 0.09 0.01 0.47 0.016 0.019 
J 7 0.12 0.05 0.46 0.016 0.024 


Notch strength—temperature curves in annealed and aged 
materials are given. Difference between aging resistant and 
non-resistant material lies in amount of cold roll reduc- 
tion. DTR(3) 

Izett Steel. G. G. Nevenporrr. Metals & Alloys, Vol. 3, Mar. 1932, 
pages 61 68 

14 references. The author describes the superior tough- 
ness of “Izett"’ steel to common boiler plate. It is not mark- 
edly affected by aging after cold work with resultant em- 
brittlement. A large amount of data is given on notched 
bar tests of both steels. This new German steel seems to 
owe its properties to special methods of melting and work- 
ing and to the skill of the metallurgical supervision of these 
operations. Information is given and applications discussed 
where Izett is welded and riveted into various types of boil- 
er or pressure containers. WLC (3) 

The Wear and Surface Condition of Cast Iron. Metallurgist, 
Sept. 1931, pages 132-134. 

An extended abstract of papers by Th. Klingenstein and 
by W. Schilken in the Apr. 1931 issue of Mitteilungen For- 
schungsanstalten G. H. H. Konzern. See Metals & Alloys, Vol. 2, Aug. 
1931, page 154. VVK (3) 

The Phenomenon of Tensile Yield in Mild Steel and Iron. 
J. G. Docurrry & F. W. Tuorne. Engineering, Vol. 132, Sept. 4, 1931, 
pages 295-297. 

Contribution to the Report of the Committee on Stresses 
in Overstrained Materials presented to Section G. of the 
British Association for the Advancement of Science, Sept. 30, 
1931. LFM (3) 
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“Migra-lIron,” a New Special Pig Iron for High Quality 
Casting. (Ueber “Migra-Eisen,” ein neues Specialroheise, 
fiir hochwertigen Guss.) E. Piwowarsky. Mitteilungen aus dem 
Giesserei-Institut der technischen Hochschule Aachen, Vol. 2, Oct. 193) 
2 pages. ? 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 3. (3) 


The Growth of Cast Iron Under Tension Stress. (Das Wach- 
sen von Gusseisen unter Zugbeanspruchung.) E. Prwowarsxy 
& BornuHoren. Mitteilungen aus dem Giesserei-Institut der technischen 
Hochschule Aachen, Vol. 2, Oct. 1931, 4 pages. 

See Metals & Alloys, Vol. 3, Feb. 1932, page MA 31. (3) 

Brinell Hardness and Tensile Strength of Cast Iron. J. (. 
Pearce, Bulletin British Cast Iron Research Association, Vol. 3, Apr. 
1932, page 85. 

A series of tests was made to find a possible way to ex- 
press tensile strength in terms of Brinell hardness. The 

Brinell Hardness 
formula: Tensile Strength — —— 





— a where a 
8 

is a constant found in the tests as varying between 11.5 

and 17.5, gave however too unreliable results to be of any 

practical value for the adoption for specifications. No rela- 

tion was found between hardness and machinability or hard- 

ness and abrasive wear. Ha (3) 

The Effect of Superheating and Casting Temperature on 
Common Commercial and Machinery Cast Iron. (Der Einfluss 
der Ueberhitzung und der Vergiesstemperatur auf gewihn- 
lichen Handels- und Maschinenguss.) H. PINSL. Zeitschrift fi 
jesamte Giessereipraxis, Vol. 53, Apr. 17, 1932, pages 153-156. 

The paper first refers to the German investigations on 
the effect of superheating on the properties of cast iron and 
then deals with the experiences of a German cast iron 
foundry in superheating. The results of superheating on the 
mechanical properties of cast iron to be used for tubes and 
made in a reverberatory furnace as well as the effect of 
the casting temperature on hardness and impact hardness 
of cast iron to be used for brakes are shown in diagrams. 

GN (3) 

The Curie Point in Ferro-Cerium (Point de Curie du ferro- 
cérium). G. Rassat. Comptes Rendus, Vol. 194, Apr. 4, 1932, page 
1153. 

The author has observed that samples of ferro-cerium 
containing approximately 27.5% Fe lose their magnetism in 
the neighborhood of 40° C. In the case of ferro-cerium con- 
taining 32% Fe, the phenomenon is less distinct. At 40° C. 
there is a definite diminution in attraction, but magnetism 
does not disappear completely, persisting up to the tempera- 


ture of combustion of ferro-cerium. The author suggests 
that the loss of magnetism of these alloys might be put to 
use in connection with apparatus for the control of tem- 


perature, etc. OWE (33) 
The Relation between the Effective Flowing Stress and 
Hardness. (Ueber die Beziehung zwischen effektiver Flicss- 
spannung und Hiirte.) F. SAveRWALp & F. Raxosk1. Zeitschrifi fit 
Metallkunde, Vol. 24, Apr. 1932, pages 95-96. 
Tensile bars of mild steel were stressed to values be- 


tween the yield point and the tensile strength, and n 
removed and their hardness measured (‘“‘fall-hardness'’ It 
was found that a simple proportionality existed between de- 
gree of stressing and the hardness, RFM (3) 

Magnetic and Mechanical Hardness of Dispersion Hardeied 
Iron Alloys. K. S. Se_jesater & B. A. Rocers. Transactions Am: in 


Society for Steel Treating, Vol. 19, Apr. 1932, pages 553-576. 
Includes discussion and 12 references. The authors 


scribe the magnetic and mechanical properties of certain 
carbonless Fe alloys with W, Mo, Be and Ti. Ternary alloys 
where the base of the alloy was Fe 65%, Co 35% ins d 


of pure Fe were also studied. Graphs show the change of 
mechanical hardness with aging temperature as well as e 
magnetic properties. In discussion the authors suggest a ~e- 
lation between the effective percentage of the precipit g 
element and the molecular weight of the compound pr‘« - 
tated. Binary alloys of Fe-W are shown to have the prop r- 
ties of good permanent magnets. Fe-Mo alloy exhibits ‘he 
highest coercive force, Be alloys attain the highest me- 
chanical hardness and Ti alloys exhibit maximum mechn- 
ical and magnetic hardness at quite different aging tempera- 
tures. In the ternary Fe-Co-W the same feature of minimum 
coercive force at maximum mechanical hardness as was 
found in Fe-Ti alloys is displayed and the maximum co- 
ercive force is obtained at somewhat higher aging tem- 
perature. Where high hardness is obtainable by aging the 
possibility of these allovs for tools is suggested. WLC (3) 

Electric Cast Iron. (Elektro-Gusseisen.) W. Hermann. Ma- 
schinenkonstrukteur-Betriebstechnik, Vol. 64, Aug. 10, 1931, pages 5- 
176. 

The quality of cast Fe should be improved, and the load- 
ing capacity increased. Quality can be obtained by electric 
furnace melting. A typical induction furnace is described. 
tood meiting means good properties, high tensile strength, 
and good machinability. The composition and temperature of 
the Fe in the bath should be carefully regulated. A cast Fe 
with (the usual) 3% C alloved with Si. Mn. ®, and S will 
have varied properties. It is affected as steel is by Cr, Cu and 
Ni. The C content can be regulated in the electric furnace 
to an accuracy of 0.1%. Si (1.5-2.5%) improves the machin- 
ability of gray castings by formation of graphite. Si and Mn 
content may be regulated to an accuracy of 0.1-0.2% in the 
electrical furnace. The structure of the casting with respect 
to the graphite is of prime importance. A pearlitic matrix 
in a 3% C Fe should have 0.9% combined C (carbide) with 
the remaining C as graphite. If the graphite is below 2%, 
the Fe becomes hard and brittle. MAB (3) 


Industrial Steels and Alloys. J. W. Donatnson. Heat Treating 
& Forging, Vol. 18, Feb. 1932, pages 107-109; Apr. 1932, pages 242-244. 

Condensed from Chemistry & Industry. Vol. 50, Sept. 25, 1931, 
pages 787-793. See Metals & Alloys, Vol. 3, Jan. 1932, page 
MA 3. MS (3) 

Overheating and Burning of Mild Steel. Metallurgist, Oct. 
1931, pages 148-149. 

A review of a paper by Pohl, Krieger & Sauerwald. See 
“Investigation of the Heat Sensibility of Low Carbon Steel, 
Metals & Alleys, Vol. 3, Feb. 1932, page MA 31. VVK (3) 
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CORROSION, EROSION, OXIDATION, PASSIVITY & PROTECTION 
OF METALS AND ALLOYS (4) 


The Poisoning of Reactions in Heterogenous Systems. (Die 
Vergiftung der Reaktionen in heterogenen Systemen.) 
kK. Jastczynskt & J. Maczkowska. Zeitschrift fiir anorganische und 
aligemeine Chemie, Vol. 197, Apr. 30, 1931, pages 292-300. 

Additions of very dilute solutions of HeS, KCN, and 
AseO3 act as poison to the dissolution of Mg in 0.1 N HCl. 
The dissolving velocity of technical Zn in 0.1 N_ HCl is 
greatly reduced by KCN; As203, HeS and iodine have an 
activating effect. The latter additions increase the dis- 
solving velocity 77, 30 and 17% respectively. Ha (4) 

The Significance of the Hydrogen Absorption of Iron Dur- 
ing the Corrosion Process, (Die Bedeutung der Wasserstoff- 
aufnahme des Eisens fiir den Korrosionsvorgang.) E. LIEs- 
gercH. Korrosion und Metallschutz, Vol. 8, Jan. 1932, pages 1-4. 

The hydrogen originated at the surface of iron is (a) 
partly transferred into water due to the oxygen in so- 
jution, (b) partly diffused into the solution if oxygen is 
absent, and (c) partly occluded at the iron surface and 
later migrating along the grain boundaries into the in- 
terior regions. The last phenomenon, largely dealt with 
in the paper, is proved according to Forster by the elec- 
trochemical potential which, in contrast to Al or Mg, is 
shifted to negative values. The writer furnished a new 
proof by studying the cathodic over-voltage of steel wires 
which were employed in a tresh state and after a 24 hours 
exposure to the corrosive attack of a KCl solution. The 
cathodic over-voltage phenomenon, which has not always 
been duly recognized, is complicated by the uneven absorp- 
tion and occlusion of hydrogen resulting in the formation 
of local elements. The accelerated corrosion rate at spots 
in contact with foreign matter has not been fully explained 
yet. The interpretation of Evans based on differential 
aeration is rejected by the writer on account of his funda- 
mental “drop (suspended) test” and “plate test’ (partly 
submerged). In addition to the effect of occluded hydrogen 
which renders the potential less noble, an acceleration of 


the orrosion attack is caused by the bi-valent corrosion 
products. The writer assumes that the “physical de- 
po ization,” i. e. the diffusion of hydrogen into the so- 
lution is retarded or even completely suppressed by the 
viscous hydroxide layer formed at the iron surface. Conse- 
quently the hydrogen liberated exerts a higher pressure 
res ing in an increased migration into the interior parts 
of the metal. This merely mechanical procedure can be 
proved if the gas is not allowed tto escape, accomplished by 


partly covering the surface of the iron with dustlike glass 
powder and then exposing the metal to the attack of an 
electrolyte in a hydrogen atmosphere. Those spots cov- 


ered by foreign matter are pitted more effectively. The 
prevention of the mechanical depolarization is responsible 
for many corrosion attacks in daily life and industry. How- 
ever, the corrosion due to the differential aeration of a 


metal surface may principally occur. 14 references. EF (4) 
Corrosion as a Physico-Chemical Problem. (Die Korrosion 
als vhysikalisch-chemisches Problem.) H. Marx. Paper before the 


Fir Corrosion Congress of the Verein deutscher Ingenieure, Verein 
deutscher Eisenhiittenleute, Deutsche Gesellschaft fiir Metallkunde and 
the \’erein deutscher Chemiker, Oct. 20, 1931, Berlin. 


The investigations on catalysis on the one hand and on 
the corrosion of metals on the other hand indicate that 
they both have many similar aspects. In both cases, it 
is a study of occurrences on surfaces which are effected 
by the area of the surface and its activity. In order to 
determine these 2 factors independently one of the other, 


it necessary to study the dependence of the occurrences 
upon the temperature. This has repeatedly been done for 
the catalysis. The present status of catalysis is reviewed 
and its relations to the problems of corrosion are dis- 
cussed. GN (4) 


trom Emptrical to Fundamental Facts of Corrosion. (Vom 
Empirischen zum Grundsitzlichen im Einzelfalle der Korro- 
sion.) G. Masinc. Paper before the First Corrosion Congress of the 
Vercin deutscher Ingenieure, Verein deutscher Eisenhiittenleute, 

ische Gesellschaft fiir Metallkunde and the Verein deutscher Chemi- 
ker, Oct. 20, 1931, Berlin. 

in the cases of Fe, Cu, Al and Ni, the author shows 


th it is possible to arrive at definite conclusions as to 
their corrosion behavior in considering the elementary 
electro-chemical principles of corrosion. Cu is distinguished 
by a rather noble potential (+0.34) and, therefore, does not 


develop H in acids. CuzgO does not adhere to the metal 
ind does not offer protection. Cu therefore easily oxidizes 
and is rather insensible towards acids. In comparison with 
Cu, Al is not noble but owes its technical application to the 
idherence of its oxide to the metal. The difference in the 
‘tential of Fe” and Fe’” offers various possibilities of 

‘reasing the corrosion resistance of Fe. This can be done 
either by favoring the oxidation and accelerating the for- 
mation of Fe’’” and thus making Fe passive or by de- 
creasing the solubility of FeO, for instance in alkalic so- 
itions, or by alloying it with metals which form insoluble 
oxides, as for instance Cr. The potential of Ni (—0.25 
Volt) is between that of Cu and Fe. It results that Ni is 
not stable against the attack of strong acids but practically 
stable against weak acids. In neutral electrolytes Ni stands 
up much better than Fe probably because the NiO formed 
is much less soluble than FeO. GN (4) 


, Combating Corrosion in the Textile Industry. R. CoTrrett. 
fextile World, Vol. 79, May 2, 1931, pages 70-73. 

Corrosion difficulties encountered in the textile industry 
and the damages done by them are discussed. Data per- 
‘aining to the action of various chemicals on the mate- 
rials used for textile equipment are tabulated and sug- 
Sestions made for the proper selection of appropriate ma- 
terials for equipment. Advantages in the use of Monel 
metal and other Ni-bearing alloys are pointed out. Ha (4) 
p Corrosion of Aluminum Alloys in Superheated Steam. (La 
orrosion des Alliages d’Aluminium dans la Vapeur d’eau 
surchauffee.) Leon Guittett & M. Battay. Aciers Speciaux, Metauxs 
et Alkages, Vol. 6, July 1931, page 361. 

See Metals & Alloys, Vol. 1, Dec. 1930, page 904. GTM (4) 









Metals That Resist Alkali Corrosion. Joun L. Evernarr. 
Chemical & Metallurgical Engineering, Vol. 39, Feb. 1932, page 88. 
General corrosion data are given for 10 metals tested in 
mixed alkali liquors. Ni and Ni rich alloys resist caustic 
soda liquors, though cast iron is usable because of low 
cost. Cast iron and cast steel resist sodium carbonate 
liquors. Ni-Cr-Mo (35-25-5) alloy is resistant to ammonium 
chloride liquors. Cast iron and 18-8 resist sodium chloride- 
ammonium hydroxide mixtures. Monel metal shows excellent 
resistance to calcium chloride liquor. PRK (4) 
Safe-Guarding Cracking Operations from Accident. E. M. 
Matson. Refiner & Natural Gasoline Manufacturer, Vol. 10, May 1931, 
pages 99-101; June 1931, pages 110, 112. 
The paper deals with corrosion of cracking equipment, 
WHB (4 


The Use of Neutralizers for Inhibiting Corrosion of Re- 
finery Equipment. L. G. Mercatr. (Union Oil Co. of Calif.) Pro- 
ceedings American Petroleum Institute, Dec. 1931, Section IV, pages 
110-121. 

This is the report of the Sub-Committee on Neutralizers 
appointed in Nov. 1930 and consists of information derived 
from a questionnaire to 27 refiners, 17 of whom replied. 
Corrosion of refinery equipment is broadly classified as (1) 
low-temperature corrosion in the presence of water and 
(2) high-temperature corrosion. Low-temperature corrosion 
in the presence of water is encountered in most distillation 
equipment in the cooling and condensing systems where the 
temperature and pressure conditions are such that water 
can be condensed. The factors influencing such corrosion 
are the acidity or alkalinity of the corroding water solu- 
tion, the presence of dissimilar metals, and turbulence. The 
corrosive agents are (1) HCl formed by the hydrolysis of 
Mg and calcium chlorides accompanying a wet crude oil, 
(2) HeS, (3) COe, a negligible factor when compared with 
HCl and HoeS, (4) dissolved O which is also a negligible 
factor on the oil side of condensing equipment and (5) 
organic acids which are important in California crudes 
where the acid number may be as high as 2 or 3 but not 
with Eastern or Mid-Continent crudes. The neutralizers in 
use for low-temperature corrosion are (1) ammonia, which 
is used either in liquid or vapor form, (2) caustic soda, 
which is used especially for neutralizing HeS for which 
purpose ammonia cannot be used, and (3) soda ash which 
has no advantage over the other neutralizers save that of 
lessened cost. The most important factors influencing high- 
temperature corrosion are temperature and turbulence. The 
corrosive agents in this type of corrosion are free sulphur 
and sulphur compounds, naphthenic acids and inorganic 
acids such as HCl and sulphurous acid when accompanied 
by water or an aqueous film. The neutralizers used for 
high-temperature corrosion are lime, caustic soda and am- 
monia. The detailed experience of the various refiners in 
the use of neutralizers is given. The question of cost is 
also considered with the conclusion that for inhibiting low- 
temperature corrosion, neutralizers may show a real saving 
but for inhibiting high-temperature corrosion careful at- 
tention is necessary to insure against excessive costs and 
inadequate returns. VVK (4) 

Opening Remarks to the Group Session on Corrosion of Ol! 
Field Equipment. C. R. Werpner. (Prairie Pipe Line Co.) Proceed 
ings American Petroleum Institute, Dec. 1931, Section IV, page 26 

Introduction to the Group Session on Corrosion of Oil 
Field Equipment by the Chairman of the Committee on 
Corrosion of Oil Field Equipment. Progress in combating 
corrosion in the oil industry has consisted in (1) the prep- 
aration and distribution of a code of good practice in the 
application of protective coatings, (2) the recognition of 
corrosion mitigation as an economic problem, (3) the iden- 
tification of inadequate and uneconomic coatings on exist- 
ing pipe lines, (4) the determination of some of the causes 
of coating failures such as soil stress and mechanical dis- 
tortion, (5) progress in determining the corrosivity of soils, 
(6) the stimulation of interest in the corrosion problem by 
the publicity given to it by the committee. It is estimated 
that over a million dollars has been saved in the oil in- 
dustry in the past few years by the work of the Com- 
mittee and the Bureau of Standards. VVK (4) 

Treat Refinery Gases to Reduce Corrosion of Gasoline Re- 
covery Plant Equipment. W. T. Ziscennarn. Oil & Gas Journal, 
Vol. 30, Feb. 4, 1932, pages 10-11. 

To minimize corrosion in the vapor recovery system at 
the Gulf Refining Co.’s plant at Port Arthur, Texas, two 
Koppers treating plants for the removal of HeS from the 
gas have been installed. 9,000,000 ft.3 of gas per day from 
crude stills, coking stills and various pressure cracking 
units handling high S oils is treated, the H2S removal 
ranging from 88 to 98%. This process is the Seaboard liquid 
purification process and was described in detail by D. J. 
Jacobson in the Oil & Gas Journal, Apr. 4, 1929, page 116. 

VVK (4) 

Operating a High-Pressure Boiler Plant. (Aus dem Betrieb 
eines Hockdruckdampf-Kesselhauses.) Archiv fiir Wdarmewirt- 
schaft und Dampfkesselwesen, Vol. 12, Dec. 1931, pages 357-358. 

Discusses the difficulties encountered by flaking (rust) 
and scaling in the operation of a boiler plant. The different 
detrimental effects of coal dust and ashes are considered 
as well as that of HeSOq which is present in the waste 
gases. Ways of removing the acid are given. MAB (4) 

Corrosion From Flue Gases. World Power, Vol. 27, Feb. 1932, 
page 122. 

Every industrial fuel contains some S and H, with the 
result that S and moisture inevitably occur in flue gases. 
When gases are reduced to the dew point of the vapor, 
combination of the S (whether existing as SOe or SOz3) 
will occur, forming an acid solution which acts corrosively. 
Such corrosion frequently occurs at economiser headers, 
in air heaters and the surfaces of steel flues, even when 
the exit gas temperatures are well above the dew point. 
To avoid such corrosion, therefore, it is necessary to heat 
the feed-water to at least 100° F., preferably 120° F., with 
cast Fe economisers, and with steel 130°-140° F. The in- 
creased temperature of the feedwater, naturally, involves 
some decrease in the efficiency of the heat exchange. This, 
however, is less serious than occurrence of corrosion (4) 
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The Action of Alkalies and Salts upon Mild Steel under 
High Pressure Conditions and the Protective Action of 
Sedium Sulphate Against Attack. (Ueber die Einwirkung von 
Laugen end Salzen auf Flusseisen unter Hockdruckbeding- 
angen und tiber die Schutzwirkung von Natriumsulfat gegen 
den Angriff von Aetznatron und von Chlormagnesium.) E. 
Bert & F. van Taacx. No. 330 of the series “Forschungsarbeiten 
auf dem Gebiete des Ingenieurwésens” published by VDI- 
pnue G.m.b.H. 1930, 32 pages, 34 figures & 33 tables, price 

This contribution continues the earlier research work car- 
ried out by the Feed Water Committee of the Verein 
Deutscher Ingenieure upon the corrosion of steam boilers. 
The intercrystalline attack of caustic soda on boiler metal 
at riveted seams had been recognized. In this research, 
corrosion tests have been extended to include a very great 
number of salts. Mild steel was enclosed in a bomb capable 
of withstanding a pressure of more than 250 atmospheres 
and exposed to the same conditions as in the actual opera- 
tion of high-pressure steam boilers. It was found that 
sodium sulphate nct only prevents embrittlement but also 
prevents purely chemical corrosion up to a concentration 


of 50 g./l. of caustic soda. Nitrates and phosphates exert 
a similar action while chromates have the effect of in- 
creasing the attack when in alkaline solution. Sodium 


sulphate also represses the action of magnesium chloride 
or HCl at high temperature. The explanation of the pro- 
tective action is to be found in the fact that sodium sul- 
phate promotes the formation of a protective layer of oxide 
on the Fe. The nature of the oxide is investigated by 
X-ray analysis. Coatings of Ni and Cr were investigated, 
both proving effective against caustic soda. However the 
Ni layer was dissolved by magnesium chloride which, on 
the other hand did not affect the Cr layer provided it was 
sufficiently thick. A wealth of data is given on the effect 
of various salt solutions on iron. VVK (4) 


Occurrences of Corrosion in High-Pressure Steam Boilers. 
(IXorrosionserscheinungen in Hochleistungsdampfkesseln.) F. 
Lupsercer. Paper before the First Corrosion Congress of the Verein 
deutscher Ingenieure, Verein deutscher Eisenhiittenleute, Deutsche 
Gesellschaft fiir Metallkunde and the Verein deutscher Chemiker, Oct. 
20, 1931, Berlin. 

The paper gives a survey on the occurrences of corrosion 
in high-pressure steam boilers: corrosion through chemi- 


cally pure water or through salts dissolved in it, corrosion 
through the chemical reaction between iron and either 
water or steam, and corrosion through waste gases. The 
remedies are discussed. GN (4) 


Caustic Embrittlement of Steel. (Ober die “Laugenbriichig- 
keit” des Stahles.) F. HuNpESHAGEN. Chemiker-Zeitung, Vol. 56, Jan. 
2, 1932, pages 4-5; Jan. 6, 1932, pages 17-18; Jan. 13, 1932, pages 39-40. 

The literature on caustic embrittlement is reviewed and 
33 references are given. Embrittlement of steel in boilers 
occurs at points of highest stress, around bolt and rivet 
holes, along seams and on rivets. It occurs oftener in high 
pressure boilers. At these points the tensile, transverse 
and especially the impact strength is reduced. Microscopic 
examination shows imtercrystalline cracks without plastic 
flow. According to the American theory embrittlement is 
caused mainly by NaOH which is formed in the boiler from 
NazCOs3 present in the water or added as softening treat- 
ment. At the water line, at seams and in crevices NaOH 
reaches higher concentrations due to evaporation of water 
and attacks the intercrystalline cement and the impurities 
in the steel which segregate at the grain boundaries. 
Conditions considered necessary for caustic embrittlement 
to take place are high mechanical stress in the steel, above 
the yield point, the NaOH concentration of at least 300 
g./l. NaOH is considered the only chemical which causes 
embrittlement. Sulphates in sufficient quantity act as a 
preventive and sulphates are purposely added to boiler 
water as a protection. In contrast to this the German 
theory claims that embrittlement is not due to caustic 
alkali, that it takes place at times in the complete absence 
of NaOH, and that fractures sometimes occur above the 
water line. Instead it is due to over-straining and over- 
heating of the steel and to improper design and operation 
of the boilers. Sulphates do not prevent embrittlement. 
Nitrates and Ca (OH)e2 aid, CaCle and NaeCOs retard em- 
brittlement. To prevent embrittlement a good quality of 
steel should be used and the boilers should be properly 
constructed and operated under correct working conditions. 
Chromates added to the water break down at higher tem- 
peratures but phosphates are beneficial. CEM (4) 


Caustic Embrittlement in Boilers, H. E. Wattsom. Fuel Eco- 
nomist, Vol. 7, Feb. 1932, pages 163-166. 

A number of good points are brought out. (1) Steel in 
contact with caustic soda in solution suffers corrosion by 
embrittlement. (2) For such embrittlement to occur, it is 
essential that the steel should previously have been stressed 
—a condition which is very usual in boiler construction. 
(3) Caustic embrittlement may be prevented or inhibited 
by a maintenance in the water in contact with the steel, 
of a definite concentration of NaeSO, in relation to con- 
centration of NaOH. This ratio varies with pressure and 
temperature at which the action takes place. It is prefer- 
able that other compounds, such as NasP0O,4, should be used 
together with Na2SO,, to act, in addition to inhibitors, as 
precipitating reagents for harmful compounds likely to be 


formed by introduction of NagSOx,. DTR (4) 
ae of Iron with Aluminium. Metallurgist, Apr. 1931, pages 
62-63. 


An extended abstract of a paper by A. Hauttmann in 
Stahi und Eisen, Vol. 51, Jan. 15, 1931, pages 65-67. See 
“Heat Resistivity of Aluminum Steels, and Aiuminum Coated 
Iron,” Metals & Alloys, Vol. 2, Sept. 1931, page 165. VVK (4) 


Corrosion of Aluminum by Ammoniacal Solutions. (Sur 
PAttaque de VAluminium par les Solutions Ammoniacals.) 
J. Carver. Aciers Speciaux, Metaux et Alliages, Vol. 6, July 1931, pages 


360-361. 
See Metals & Alloys, Vol. 1, Dec. 1930, page 904. GTM (4) 
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The Anodic Treatment of Aluminium. Epwin Joyce. Brass 
World, Vol. 28, Feb. 1932, pages 29-32. 

A protective oxide coating is formed by electrolysis. The 
Al or Al-alloy is connected to the positive terminal of the 
generator and electrolysis is conducted in a 3-10% Cre, 
solution. Oxygen liberated at the cathode produces the 
oxide coating. The process is detailed and the nature of 
the coating and the cost of operation discussed. Discussion 
brought out that the presence of a small amount of Cro. 
in the coating is advantageous, while with the H»2S0o, 
process retained acid counteracts the corrosion resisting 
properties of the oxide-coated Al. WHB (4) 


Protection of Light Al'oys Against Corrosion. (La Protec. 
tion des Alliages Légers Contre la Corrosion.) M. Pune trreg. 
Acters Spéciaux, Métaux et Alliages, Vol. 6, Nov. 1931, pages 575-585. 

The most important part of this article, which is only a 
review of the subject as is found in literature, is the aging 
tests made by a Swiss company on soft metals. These 
tests revealed the fact that in natural aging the difference 
of electrical potential remained always positive whereas 
in artificial aging at 150° C. this potential dropped to the 
negative side after 6 hours and continued to decrease with 
the duration of aging at 150° C. GTM (4) 


Protection of Aluminum by Anodic Treatment. Josern Ross. 
MAN. Metal Industry, N. Y., Vol. 30, Feb. 1932, pages 51-52; Mar. 
1932, pages 108-110. 

Methods, as disclosed in the patent literature, are de- 
seribed for anodically treating Al. PRE (4) 


Corrosion of Duralumin Rivets. J. E. SuLLIVAN. Aviation, Vol. 
30, June 1931, pages 347-349. 

The frequently experienced severe corrosion of duralumin 
rivets in sea water can be traced to wrong heat treatment 
of the rivets. It is recommended that the rivets should 
be heated for at least 20 min. to 510° C., quenched in 
plenty of cold water and used within 30 minutes. Storing 
the rivets at 0° C. prevents hardening so that they keep 
in good condition for use for 24 hours. Ha (4) 


The Behavior of Aluminum and Aluminum Alloys in Hy- 
drogen Peroxide Solutions. (Das Verhalten von Aluminium 
und Aluminiumlegierungen in Wasserstoffsuperoxy dlis- 
ungen.) W. Wrepenott. Korrosion und Metallschutz, Vol. 8, Jan. 
1932, pages 4-15. 

14 references. Presents the results of tests on a large 
scale on 3 grades of pure Al containing 98/99%, 99% and 
99.5% Al and on 8 different Al alloys containing various 
amounts of Zn, Cu, Mn, Si, Mg, Sb and alkalies. The 
samples were tested in HeOe solutions of the following 
concentrations: 60, 50, 45, 40, 30, 15, 9, 5, 0.9, 0.56 and 0.05% 
by weight. Some sets of experiments were carried out in 
the absence of day light. The results may be summarized 
as follows: Low additions of HzO2 (up to about 1%) in- 
tensify the formation of a protective film on pure Al rec- 
ognized by a more pronounced discoloration. HeOse is de- 
composed by Al. Oxygen bubbles occur which stick tightly 
to the surface of the metal. Underneath these spots no 


protective layer is formed but corrosion takes place ac- 
companied by the precipitation of Al hydroxide. The ex- 
tent of the corrosion attack depends directly on the number 
of the occurring gas bubbles which however appear quite 


irregular. Higher HeOe concentrations increase the acidity 
of the solution, the corrosion products being precipitated 
in a soluble form. A general attack of the entire surface 
ean be noticed. The corrosion rate, however, is verv low. 
The largest corrosion speed observed amounted to 200 years 
for a 1 mm. sheet. Besides its concentration, the amount 
of liquid per 1 cm2 metallic surface proved to be of im- 
portance. Using 1 cc. solution (5 and 9% HeOe2) on 1 cm? 


surface, the solution product of AIl(OH)s is exceeded, a 
flocculent precipitate occurs and the enrichment of the 
corrosion products led to local disturbances of the corrosion 


attack. The acidulous character of the solutions shows up 
to 30% HeOe2e. Between 40 and 60%, the oxidizing effect of 
the reagent predominates and the corrosion products are 
immediately oxidized and deposited in a tightly adherent 
form somewhat similar to the anodic oxidation phenomenon. 
The different behavior of Al submitted to the attack of 
H2O2 solutions of various concentrations is due to the dif- 
ferent kinds of deposition and formation. The effect of 
H2Oe2 solutions exerted on the various Al alloys is analogous 
to pure Al in regard to the kind and magnitude of the 
corrosion attack. Sodium silicate additions cut down the 
attack in solutions of low cencentrations. The proteciive 
layers formed by H2Oe2 solutions withstood favorably the 
attack of a 10% HCl and N NaOH solution. EF (4) 


The Influence of Variations in Heat Treatment and Aging 
on Duralumin, ZeEerRLepeR. Engineer, Vol. 152, Oct. 2, 1931, page 358. 
Abstract of a paper read before the Institute of Metals, 
Zurich, Switzerland, Sept. 15, 1931. See Metals & Alloys, Vo!. 3, 
Mar. 1932, page MA 57. LFM (4) 


Resistance of Iron-aluminum Alloys to Oxidation at High 
Temperatures. N. A. Ziecter (Westinghouse Electric & Mfg. Co.) 
American Institute Mining & Metallurgical Engineers, Technical Publi- 
cation No. 450, Feb. 1932, 6 pages. 

Vacuum melted alloys containing as much as 7.95 Al 
and from practically nil to 0.4% C were used. Small discs 
of the forged materials were heated for 2 hr. intervals 
from 600 to 1100° C. (at 100° intervals) in an oxidizing 
atmosphere. The samples were weighed before heat treat- 
ment, the scale ground off after treatment, and the oxida- 
tion estimated from the change in weight. Even 2% Al 
greatly increased the resistamce to oxidation. The highest 
Al alloys were the most resistant, but the 6% Al alloys 
were almost as good. The 6% Al alloys were only slightly 
inferior to an 80-20 Ni-Cr alloy. The C content had little 
effect on the oxidation. JILG (4) 


Reduction Potential of Quadrivalent to Trivalent Iridium 
in Hydrochloric Acid Solutiens. Suo-CHow Woo. Journal American 
Chemical Society, Vol. 53, Feb. 1931, pages 469-472. 

Results of electromotive force measurements and the free 
energy decrease and heat content decrease of the reduction 
of quadrivalent to trivalent iridium ion are given. MEH(4) 
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Cepper in the Manufacture of Condenser Tubes of Steam 
Turbines. (Le Cuivre dans la Fabrication des Tubes de Con- 
denseurs de Turbines 4 Vapeur.) Cuivre et Laiton, Vol. 5, Feb. 
15, 1932, pages 53-60. 

The article gives a general review of the characteristics 
of condenser tubes, their maintenance and manufacture. The 
most generally used materials are: Muntz metal, 60% Cu, 
40% Zn; Brass, 70% Cu, 30% Zn; Admiralty Brass, 70% Cu, 
29% Zn, 1% Sn; Cupro-nickels, now mostly 70% Cu and 30% 
Ni, which have a better resistance to sea water than the 
pefore mentioned matsrials; Ambrac, 75% Cu, 20% Ni, 5% Zn, 
or 65% Cu, 30% Ni and 5% Zn; Alumbro, 76% Cu, 22% Zn, 
2% Al. The corrosion resisting property of the latter ma- 
terial is particularly great because of the thin oxide film 
which forms and protects against progressing corrosion. 
The cleaning of condenser tubes and apparatus for this pur- 
pose is also treated. The causes of corrosion can be due to 
the tubes themselves if the composition is not suitable for 
the particular case, or external influences, such as chemical 
action by seawater, or vibrations or stray currents by the 
formation of galvanic elements. Means for eliminating the 
jatter are described. A list of bibliographical references on 
general matters and on corrosion is added. Ha (4) 


Determination of the Solution Speed of the Different Crys- 
tal Faces of Copper Single Crystals. (Bestimmung der Lis- 
ungsgeschwindigkeit der verschiedenen Flichen von Kupfer- 
einkristallen.) R. Grauner & R. GLockxer (Technische Hochschule 
Stuttgart) Zeitschrift fiir Kristallographie, Vol. 80, Nov. 1931, pages 
377 YU, 

A method is developed for measuring the soluticn speeds 
of any number of crystal faces of different orientation by 
determining the losses in weight. The solution velocities of 
7 crystal faces of Cu single crystals are determined in or- 
ganic and inorganic media. For a special case, i.e., acetic 
acid + hydrogen peroxide, the anisotropic behavior of the 
solution speed is presented by a space model. In many test- 
ing solutions the (100) plane showed the lowest solubility, 
however, a reversion of succession can take place. It is 
noted that organic acids of the same homological series 
acted differently in regard to the occurrence of the maximum 
and minimum of solubility. The influence of contaminations 
on the solution speed is discussed and proved to depend 
essentially on the solution media, which are correspondingly 


subdivided into 2 groups. EF (4) 

Corrosion of Copper. (La Corrosion du Cuivre.) L. W. Haase. 
Cu et Laiton, Vol. 5, Feb. 15, 1932, pages 61-69. 

Corrosion can be due to three causes: 1. free and dis- 
solved gases, 2. organic, acid and basic salts, 3. organic com- 
pounds. The three causes and their origin are thoroughly 
dis. ussed. The formation of protective films, the influence of 
soldering which can under certain conditions, greatly cor- 
ro the copper, application of copper in the canning and 
preserving industry and requirements from the point of 
he. ith regulations are treated at great length. Ha (4) 


‘ccelerated Weathering Tests of Soldered and Tinned 
Sheet Copper. Peter R. Kostinc. Bureau of Standards Journal of 
Research, Research Paper 422, Vol. 8, Mar. 1932, pages 365-379. 

Tne pitting and furrowing of tinned and soldered sheet Cu, 
which sometimes happen when weathered, were duplicated 
in the laboratory by exposing the Cu to a humid atmosphere, 
rich in SOg and COeg at 50° C. or over. The progress of cor- 
rosion was followed by means of weight losses, tensile and 
ben’ tests. Extensive pitting and furrowing occurred after 
the tinned and soldered specimens had been heated to high 
enoigh temperatures to cause the formation of complex 


Cu-sn alloys. Furrowing reduced the strength of soldered 
joints and impaired markedly the fatigue properties of the 
Cu os measured by the number of bends needed for failure. 
Sp flux may cause pitting of Cu, but the pits thus formed 
occur under deposits of Cu salts: A red deposit of cuprous 


oxide was found under these salt deposits if the Cu origi- 
nally was oxidized. WAT (4) 


ihe Behavior of Gold and Its Alloys with Silver and Cop- 
per Against Nitric Acid and Sulphuric Acid. (Das Verhalten 
von Gold und seinen Legierungen mit Silber und Kupfer 
gecen Salpetersiure und Schwefelsiiure.) G. TamMann & E. 

Beauns. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 200, 
Sept. 29, 1931, pages 209-231. 

The toss of weight of Au or Au-alloyed plates was greatly 
different according to temperature of the acids, time of ac- 
tion, and percent of Au in the alloy. The various testing 
methods and the results are described. Ha (4) 


Investigations on Soldered Seams of Gold Alloys. (Unter- 
suchungen an Lotniihten von Goldlegierungen.) H. Zierze. 
Deutsche Monatschrift fiir Zahnheilkunde, No. 1, Jan. 1931, pages 1-11. 

It is important, in order to obtain corrosion-proof dentures 
to solder only parts having the same gold content as other- 
wise local elements are formed which lead to corrosion. The 
use of 16-carat solder should be avoided as it has proved to 
be non-resistant. Photomicrograph of seams show the differ- 
ence between good and bad soldering. Ha (4) 


The Corrosion of Preserved-Fruit Tins. Engineering, Vol. 131, 
Apr. 24, 1931, page 540. 

Abstract of Special Report No. 40 of the Food Investigation Board 
of the Department of Scientific and Industrial Research by T. N. 
Morris entitled: “The Corrosion of the Tin-Plate Container 
by Food Products.” Most of the work was done on mild 
steel with comparative tests on Armco iron and steel sheets 
in various stages of manufacture. LF'M (4) 


Many Factors Affect Action of Milk on Metals. H. T. Grs- 
HARDT & H. H. Sommer. Food Industries, Vol. 3, Sept. 1931, page 397. 
_An interim report issued in connection with an investiga- 
tion on the resistance of metals to corrosion by milk which 
is in progress at the Wisconsin College of Agriculture. The 
materials studied were Al, Ni, Cu, Zn, tinned Cu, solder- 
coated Cu, tinned Fe, galvanized Fe, Allegheny metal, stain- 
less steel, Monel metal, brass and Ni-Cu-Zn alloys. From the 
results already obtained conclusions are drawn relative to 
the influence of acidity of the milk, presence of dissolved 
oxygen, increase of temperature and steam sterilization of 
the metals. WHB (4) 


Cable Research in Germany. Electrical Review, Vol. 110, Jan. 
15, 1932, page 82. 

Absiract of a recently published. report on the engineering 
and electro-chemical work of the German Post-office, which 
includes an account of the relation between stray currents 
and electrolytic corrosion. Most of all cable used today in 
Germany is Pb covered and paper insulated. An example of 
the rapidity with which an unprotected cable may be de- 
stroyed is that of a 2-strand cable of 0.85 cm. outside diame- 
ter with a Pb sheath 1 mm. thick, laid in marl soil contain- 
ing 45% CaO. The cable was useless in 9 months. Type of 
corrosion can not be satisfactorily decided by electric meas- 
urement alone. Formation of Pb Cle is probably the most 
characteristic chemical change in electrolytic corrosion. Ex- 
istence or absence of stray currents in, or on, the cable cas- 
ing does not definitely prove that there has been or has not 
been electrolytic corrosion. Tests showed that the detection 
of surface currents in the Pb sheath, even when several 
milliamps./dm.2, is in itself no proof of the existence of 
electrolytic corrosion. They show also that the danger zone 
of stray currents has a radius of 100 m. Intercrystalline frac- 
cure, due to vibration mainly, may be overcome by the addi- 
tion of 1% Sb or 3% Sn. Grain size is an important factor, 
but even fine-grained Pb is liable to brittleness. Addition of 
Sn, Sb, and Cd appears to reduce the resistance of Pb to at- 
tack by H2SO,4, but to increase its resistance to the action 
of weak organic or inorganic acids, such as are likely to be 
found in soil. MS (4) 


Contributions to the Corrosion Problem. (Beitriige zum 
Korrosionsproblem.) H. ERLENMEYER. Korrosion und Metallschutz, 
Vol. 8, Feb. 1932, pages 29-35. 

The first half of the paper deals with the “morphology of 
the rust process.” Many phenomena superimposing on each 
other in a complicated manner are involved in this process. 
The auto-colloid catalysis theory of Friend and the differ- 
ential aeration theory of Evans are touched upon. The 
writer sets forth to prove why iron is liable to rust to an 
extent unrivaled by any other metal. The absence of a pro- 
tective oxide layer is blamed first. The characteristic feature 
of the surface layer formed on iron during the corrosion 
attack is, that it contains capillaries through which the cor- 
rosion medium is admitted to the virgin metal while the 
corrosion products are emigrating in the opposite direction. 
The writer supports his opinion by focusing attention to 
the climbing of salts noticed at the glass walls containing 
certain salt solutions. KCl for instance climbs along a 
glass rod to a height of 60 cm. above the liquid level. Tests 
are reported studying the behavior of different solutions in 
this regard. Next the Brechhold phenomenon is discussed, 
i. e. the total migration of salts to the outside of ceramic 
bodies soaked with a salt solution, during the drying pro- 
cess. The latter actually does not start at the outside of the 
body, but in the interior regions. The writer proved the 
occurrence of the Brechhold phenomenon or rusting Fe by 
soaking it with K4Fe(CN)¢ in vacuo. The capillary migra- 
tion does not take place on other metals, since the capil- 
laries are clogged by deposits at an early stage. The second 
half of the paper treats with the corrodibility of the system 
cast iron—bronze submitted to accelerated corrosion tests. 
The commercial importance of this problem is based on the 
use of bronze for welding cast iron pipes. The testing media 
were solutions of Ca(HCOs)e, HeO saturated with Oe, CaSO, 
NaCl + MgCle, NH4Cl, and a peat suspension. The e.m.f.’s 
were determined. The tests proved the appearance of corro- 
sion in the vicinity of the welded areas. The Fe dissolved 
was determined and compared with the losses of the combi- 
nation, steel-Monel metal. The ratio was 0.1712 g.Fe (cast 
iron-bronze) to 0.1383 g¢.Fe (steel-Monel metal) dissolved 
during 72 hours from 15 ecm.2 Fe. Alternating submersion 
and immersion tests were performed with a testing equip- 
ment working on a 3 hours cycle and successively employ- 
ing 6 different reagents. In addition to this a temperature 
change from 20 to 60° C. was attained by using air baths. 
The testing times were 4 and 10 days, the corrosion rate 
being determined after every 10 days by weighing the sam- 
ples and analyzing the Fe dissolved. The materials employed 
were 2 transversely and 2 longitudinally welded samples of 
cast iron-bronze, pure cast iron and a combination of steel 
and Monel metal. The latter corroded most severely, but 
cast iron-bronze is also liable to pronounced corrosion at- 
tack. Cast iron with the skin unremoved was scarcely 
attacked during the first 20 hours, whereupon a marked cor- 
rosion started. EF (4) 


Thin Films in Relation to Corrosion Problems. U. R. Evans. 
Engineering, Vol. 132, Sept. 18, 1931, page 381; Steel, Vol. 90, Jan. 18, 
1932, page 29. 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 4. 

LFM+JN (4) 


The Passivity of Chromium. Il. (Zur Passivitit des Chroms 
II.) Ertcu Mitten & Kurt Scuwase. Zeitschrift fiir Elektrochemie, 
Vol. 37, Apr. 1931, pages 185-197. 

The study of passivity in electrolytic Cr was extended to 
Cr prepared by the thermite process. The latter is more 
noble than the former. In the passive state a Cr surface is 
covered with a layer of attached oxide which prevents the 
action of those acids not capable of penetrating the layer 
because of the size of their anions. Cathodic polarization 
forces H-ions through the layer, dissolves the oxide and 
renders the Cr active. Each acid has a characteristic activa- 
tion potential. The oxide layer is distended at corners and 
points and acids may diffuse through and dissolve the oxide. 
At these points the Cr is active and tends to polarize the 
whole surface by short-circuiting. The limit of this self- 
polarization is set by the rate of diffusion of the H away 
from the point of discharge. Only when this limiting value 
is greater than the characteristic activation potential of an 
acid, e. g., HCl, will the acid dissolve the metal. The limit- 
ing self-polarization may be increased by rubbing the sur- 
face or by raising the temperature. Thus, rubbing electro- 
lytic Cr produces activation at room temperature in M HF, 
HBr, H2804 and HC1O,4 but not in M HgPO,4. Ha (4) 
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STRUCTURE OF METALS & ALLOYS (5) 
Metallography & Macrography (5a) 


Contributions to a Systematic Affinity Theory. 56. The 
Affinity of Rhenium to Sulphur. (Beitriige zur systema- 
tischen Verwandschaftsiehre. 56. Ueber die Verwandtschaft 
von Rhenium zu Schwefel. Kheniumheptasulfid.) W. Bittz & 
Friep. Weiske. Zeitschrift fiir anorganische und allgemeine Chemie, 
Vol. 203, Dec. 30, 1931, pages 3-8. 

The equilibrium diagram Re-S is discussed and Rhenium- 
heptasulphide determined as a stable chemical compound of 
a density of 4.866 + 0.006. The similarity to the neighbor 
elements Os is pointed out. Ha (5a) 


On the Mechanism of Eutectoid Change in Copper-Tin 
Alloys. H. Imar1 & M. Hactya. Kinzoku no Kenkyu, Japan, Vol. 9, 
Feb. 1932, pages 85-96. 

Eutectoid change of Cu-Sn system was observed by means 
of thermal analysis and the measurement of electric resist- 
ance. In tempering the specimens quenched at 700° C., a re- 
markable heat evolution at 200°, and a marked decrease and 
also increase of electric resistance at 300° and at 400° re- 
spectively were observed. These changes were most remark- 
able at the eutectoid composition, 27% Sn. The writer 
ascribed the change to the stepped transformation of £, e.i., 
B— Bp’ — B” > act 6. The change of microstructures was 
closely observed. The well known martensitic structure, 
which appears in a hypo-eutectoid bronze quenched at high 
temperatures, decomposes, by tempering at about 500° C., 
into finer crystals; the writer considers that the acicular 
structure is a certain intermediate phase, probably 8’. In 
tempering the quenched specimen at 300 to 350° C., a very 
clear banded or laminated structure was observed in 8 
matrix; the writer considers it 8”. A structure which ap- 
pears in a quenched specimen between qa and £, and changes 
its color from dark gray to pale brown according to cooling 
velocity, and discussed on several occasions by Hoyt, Stock- 
dale and Hansen, was clearly explained by the above 
stepped transformation. KT (5a) 

Thermodynamics Applied to the Iron Carbon System. F. H. 
Jerrery. Transactions Faraday Society, Vol. 28, Feb. 1932, pages 98-100. 

The differences in deductions based on thermodynamic rea- 
soning between Jeffery and Yap, Chu-Phay are mentioned. 
The author maintains that the liquid phase in equilibrium 
with austenite is a solution of C in Fe is the only tenable 
possibility. Also there is no indication of a “point saillant” 
at 1020° C. Since thermodynamic equations apply to dilute 
solutions, further experimental work may modify the curva- 
ture of solidus and liquidus between 1130° and 1487° C. (5a) 

Science of Metals. Vsevotop N. Krivornox. (Carnegie Institute of 
soapeeeey)- Heat Treating & Forging, Vol. 17, Dec. 1931, pages 1143- 
1146. 

Introduction to section on “Metallography,” which begins 
in this issue. Outlines scope of science of metals, which may 
be divided inta@ 4 fields. These are inspection, “plant re- 
search,” development of new materials and alloys, and metal- 
lography. The last branch strives to answer the “why” 
questions with regard to the properties, behavior, and ap- 
plications of metals and alloys. MS (5a) 

The Curie Points. L. F. Bates. Proceeding Physical Society, Lon- 
don, Vol. 43, Jan. 1, 1931, pages 87-95. 

Attention is directed to the fact that at least 3 tempera- 
tures may have to be specified in a description of the mag- 
netic behavior of a ferro-magnetic substance. These are 
termed, respectively: the ferro-magnetic critical point, the 
ferro-magnetic Curie point and the paramagnetic Curie 
point. The significance of the relative positions of the last 
two points is discussed and it is shown that a slight ex- 
tension of the view that ferro-magnetism is due to mag- 
netic particles consisting of a group of associated atoms 
may account for the paramagnetic behavior of Fe, Ni and 
Co and for that of more complicated substances. Ha (5a) 

The Diffusion of Tin into Iron with Special Reference to 
the Formation of Columnar Crystals, C. O. Bannister & W. D. 
Jones. Engitieering, Vol. 132, Oct. 2, 1931, page 443. 

Abstract of a paper read before the Iron & Steel Institute, 


Swansea, Sept. 29, 1931: See Metals & Alloys, Vol. 2, Dec. 1931, 
page 302. LF'M (5a) 

A Study of the Constitution of the Iron-Tin Alloys. C. A. 
Epwarps & A. Preece. Engineering, Vol. 132, Oct. 2, 1931, pages 442- 


443. 

Abstract of paper read before the Iron & Steel Institute, 
Swansea, Sept. 29, 1931. See Metals & Alloys, Vol. 2, Dec. 1931, 
page 302. LFM (5a) 

The System Iron—Cobalt—Tungsten (Das System Eisen— 
Kobalt—Wolfram.) WerRNER Koster & Witit Tonn (Dortmund). 
Archiv fiir das Eitsenhiittenwesen, Vol. 5, Feb. 1932, pages 431-440. 

Includes 39 diagrams. Review is made of systems Fe-Co, 
Fe-W and Co-W. The melts of the 3-phase system Fe-Co-W 
were studied up to the W content of the section FesW-CowW. 
These 2 compounds form in the ternary system a continuous 
series of solid solutions. Under this hypothesis the course 
of the equilibrium was derived and confirmed by means of 
thermal, dilatometric, and structure experiments, as well as 
by separation hardening. The 3-phase equilibrium Liquid 
+ W = FesWe of the 2 phase system Fe-W decreases with 
Co addition to somewhat lower temperature and steadily 
changes over into the equilibrium Liquid + W — CoW. The 
equilibrium Liquid + q-Solid Solution + FegWe of the sys- 
tem Fe-W takes place at still lower temperatures, until 
at 1465° C. the 4-phase reactions, Liquid + gq-Solid Solu- 
tion = y-Solid Solution + §-Solid Solution, coincides with 
3-phase equilibrium of Liquid & q-Solid Solution = y-Solid 
Solution of system Fe-Co, whose temperature also decreases 
with W-addition. Equilibrium of liquid state resulting from 
reaction Liquid — y-Solid Solution + §-Solid Solution is 
eutectic and is transformed in passing through a minimum 
temperature value, into the equilibrium, Liquid — vy-Solid 
Solution + CoW of the Co-W system, while 3-phase equilib- 
rium condition of solid crystal qa + y + § remains constant 
up to room temperature. Composition of qa- and y-Solid Solu- 
tion taking part in this equilibrium remains almost constant 
with decreasing temperature to approximately 950° C. and is 
then displaced strongly towards Co side, corresponding to 
course of the a- y- transformation in the Fe-Co system. (5a) 
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The gq and § Solid Solutions of the Copper-Zinc Alloys ang 
the Corresponding Liquid Solutions in Equilibrium 
them, examined thermodynamically. F. H. Jerrery. Transactions 
Faraday Society, Vol. 28, May 1932, pages 452-455. 

Both liquid and solid phases of the q field, and the liquig 
phase in equilibrium with mixed q and 8 phases and with 
the 8 phase are solutions of CuZng in monatomic copper 
molecules. The 8 solid solution consists of CuZne2 dissolveg 
in monatomic molecules of copper. The similarity between 
the Cu-Sn and Cu-Zn phases as shown by X-ray methods jg 
not substantiated by the thermodynamic method. PRK (5a) 

Thermodynamic Considerations of Several Equilibrium 
Curves of the System Iron-Carbon. (‘Thermodynamisches 
Betrachtungen Zu einigen Gleichgewichtskurven des Zy. 
standsschaubildes Eisen-Kohlenstoff.) Frieprich Kérzsepr & 
Witty OELsen. Archiv fiir das Eisenhiittenwesen, Vol. 5, May 1932 
pages 569-578. : 

Report 179 of Committee on Materials of Verein deutscher 
Eisenhiittenleute. Includes 44 references and composite Fe-c 
phase diagram giving all values from the literature baseq 
on temperature and C content. Thermodynamic equations 
for deriving equilibrium lines in general 2-phase systems 
are calculated for the Fe-C system. The fusion and trangs- 
formation lines in 2-phase systems are computed from the 
heat of fusion and transformation. Heat of transformation 
of pearlite as calculated was 20.5 cal/g., and the heat of 
formation of cementite amounts to between -5 and -7 K 
cal/mol. The major part of the C is dissolved in the melt 
in the form of iron-carbide molecules. The molecular state 
of C in y-solid solutions cannot be definitely ascertained, A 
bibliography of the literature for the Fe-C system is given 
for each definite phase of the work. DTR (5a) 

Aging Notch Toughness and Strain Figure Etching. (Alter. 
ungskerbzihigkeit und Kraftwirkungsfigureniitzung.) H. 
JuncsLutuH. Archiv fiir Eisenhiittenwesen, Vol. 4, May 1931, pages 
533-536. 

Occurrence and causes of strain figures as revealed by 
Fry’s etching method are reviewed. In reporting the results 
of his own investigations the previous results of Késter 
(Archiv fiir Eisenhiittenwesen, Vol. 3, April 1930, pages 649-658; 
see Metals & Alloys, Vol. 1, 1930, page 745) are referred to in 
particular. The author states that from Késter’s findings on 
the relation between strain figure etching and nitrogen 
segregation the conclusion could be drawn that the aging 
properties of a material cannot be judged from the etching 
of strain figures. In checking Kédster’s tests to suppress the 
occurrence of strain figures by a suitable heat treatment re- 
sults were obtained that are only in part in accord with 
those of Késter. Jungbluth shows that the strain figures can 
still be revealed in aging-sensible materials by deep etching 
after the following procedure: Annealing at 100° C. for from 
30 to 100 days, cold working and a subsequent 6 hr. anneal 
at 100° C. The author furthermore shows that even if 
Késter’s observations are correct, the original condition of 
the material can be re-obtained by annealing the material 
as delivered at temperatures above Ac ’’’. By this normal- 
izing the nitrogen is going again into solution. The aging is 
then performed in the normal way. 22 references. GN (5a) 

The Equilibrium of the System FeO-MnoO. J. H. Anpsew. 
W. R. Mappocxs & D. Howat. The Equilibrium of the Systems 
MnS-Mn0O, MnS-MnSiO; and MnS-Fe2:Si0,4. J. H. Anprew, VW. R. 
Mappocxs & E. A. Fow.er. Engineering, Vol. 132, Oct. 9, 1931, page 
457. 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 7. LF'M (5a) 

Notes on the Micrographic Structure of Metals and Alloys. 
(Apercus sur ta Structure Micrographique des Métaux et 
Alliages.) L’Usine, Vol. 41, Jan. 22, 1932, pages 27-28. 

The study of the micrographic structure is important as 
the latter is the characteristic of all physical properties. 
The author emphasizes the necessity and value of laboratory 
research ir finding proper ways and developing new means 
in the treatment of metals and alloys to improve their 
properties, and cites as examples the great progress made 
lately in non-rusting and heat-resisting steels. He advo- 
cates for France the adoption of industrial research on the 
same scale as it exists in other countries. Ha (5a) 

The Alloys of Iron with Tungsten, Metallurgist, Mar. 1°31, 
page 46. 

A review of the work of S. Takeda. See “On the Equili- 
brium Diagram of the Iron-Tungsten System,” Metals & Alloys, 
Vol. 2, June 1931, page 111. VVK (5a) 

The Crystal Structures of the Compounds Occurring in the 
System of Sb-Cd (Ueber die Kristallstrukturen der im 
System Sb-Cd auftretenden Verbindunmgen). E. Azer, J. Apter, 
F. Hatta & O. Repiticn. Remarks to the paper of same title by M. 
CurkasHic & T. Yamamoto. Zeitschrift fiir anorganische und allgemeine 
Chemie, Vol. 205, May 3, 1932, pages 398-400. 

The non-existence of a second modification of CdSb and the 
existence of the metastable compound CdgSbe are maintained 
against the arguments of the 2 other investigators. Ha (5a) 


Metallographical Experiments of Ternary Alloys of the 
System Iron-Tungsten-Carbon. (Metallographische Unter- 
suchungen der terniiren Legiecrungen des Systems Ejieen- 
Wolfram-Kohlenstoff.) W. Késter. Stahl und Eisen, Vol. 52, Mar. 
19, 1932, pages 241-243. 

See “A Metallographic Investigation of the Ternary Alloys 
of Fe-W-C System,” Metals & Alloys, Vol. 2, Jan. 1931, page 5. 

DTR (5a) 

The Chromium-Iron Equilibrium Diagram. M etallurgist, Sept. 
1931, pages 139-140. 

A critical review of an article by Wever & Jellinghaus. 
See “The Binary System Iron-Chromium,” Metals & Alloys, Vol. 
3, Apr. 1932, page MA 91. VVK (5a) 

Status of Metallography. Heat Treating & Forging, Vol. 18, Feb. 
1932, page 136; Mar. 1932, page 202. 

From a brochure published by Bausch & Lomb Optical Co. 
Points out the uses of metallography for determination of 
approximate composition, identification of structure, meas- 
urement of grain size, and detection of defects and ines (bad 

a 

A Critical Study of the Origin of the Banded Structure of 
a Hot-Worked Hypo-Eutecteid Steel. F. G. Txuompson & 
Witiows. Engineering, Vol. 132, Oct. 16, 1931, pages 485-486. 

See Metals & Alloys, Vol. 3, Feb. 1932, page MA 34. LIF'M (5a) 
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Visit the LEITZ Exhibit 
at Booth No. C-6 


NATIONAL METAL EXPOSITION, BUFFALO, OCTOBER 3-7, 1932 


LEITZ Micro-Metallograph 





See This Leitz Metal - Analysis 
Equipment in Operation: 


LEITZ MICRO-METALLOGRAPH (Large Model) incorporating many new features 
(including a polarizing attachment) designed to save time, labor, and money and 
insure highest accuracy. 

LEITZ MICRO-METALLOGRAPH (Simplified Model) for visual examination and 
photo-micrography. 





THE LEITZ Micro-Metallograph Received the “Grand Prix” at the Inter- 
national Foundry and Steel Exposition, Paris. 











LEITZ NEW SERIES OF MICRO-OBJECTIVES especially constructed to render in- 
creased definition and enlarged field, flat to the extreme edge. 


LEITZ DARKFIELD DEVICE for both large and simplified “micro-metallographs” 
which offers new methods in micro-analysis of metal specimens, and thereby discloses 
structural details heretofore not discernible. 


LEITZ AUTOMATIC DILATOMETERS (two distinct models) which register auto- 
matically and photographically the thermal changes of metals at temperatures ap- 
proaching the fiscosity border. 


LEITZ._AUTOMATIC POLISHING MACHINES—One Spindle Type—Two-Spindle Type 
—Four-Spindle Type. These machines render excellent results on surface finish, elimi- 
nate necessity for skilled operators and permit rigid standardization of sample prepa- 
ration. This machine pays for itself in no time through the labor saved. 





LEITZ-OGRAPH Your Metal Samples as a Guarantee of unfailing and re- 
liable results. 











Consult Our Teehnieal Staff 


for recommendations and assistance in solving your micrometallographic problems. 


i. Beane. Ene... “SRS: 


Washington, D. C San Francisco. Calif. Chicago, Ill. Los Anceles, Calif. 
927 Investment Bldg. 86 Third St. 122 So. Michigan Ave. Sil West 7th St. 
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Structure & X-Ray Analysis (5b) 

Precision Measurements for the Lattice Constant of Co- 
lumbium. (Priizisionsmessung der gitterkonstante von Niob.) 
M. C. Neusurcer. Zeitschrift fiir anorganische und allgemeine Chemie, 
Vol. 197, No. 2, 1931, pages 219-223. 

An especially pure sample of Cb was accurately tested 
by an X-ray method. The results agree with those pre- 
viously reported. The edge of a cubic body-centered crys- 
tal is calculated to be 3.303 + 0.002 A. U. from which the 
sp. gr. 8.56 is obtained as compared to 8.55 by direct meas- 
urement. Ha (5b) 

On the Lattice Constants of Rhenium. (Zu den Gitterkon- 
astanten des Rheniums.) K. Moetter. Naturwissenschaften, Vol. 19, 
June 26, 1931, page 575. 

The lattice constants of rhenium have been determined 
by a special precision method: a = 2.755 A. U., c = 4.450 
A. U. WHEB (5b) 

An Attempt to Activate Adsorbed Mercury Atoms by Ultra- 
Violet Light. L. H. Revrerson. Physics, Vol. 2, Feb. 1932, pages 70-72. 

Mercury atoms adsorbed on catalytically active extralattice 
Cu atoms are not activated by the light from a mercury 
lamp sufficiently to cause a reaction to occur between hydro- 
gen and ethylene. Mercury in the vapor state under similar 
conditions does cause such an action to take place. (5b) 

The Determination of the Solubility of Manganese in 
Magnesium by X-Rays. (Rintgenographische Bestimmung 
der Léslichkeit von Mangan in Magnesium). E. Scumip & G. 
S1eseL. Metallwirtschaft, Vol. 10, Dec. 4, 1931, pages 923-925. 

Contains 5 references. The lattice constants of Mg con- 
taining from 0 to 2.5% Mn were determined by a precision 
method. The samples were heated to 600° C. and quenched. 
To determine the solubility of Mn in Mg, samples containing 
up to 3.7% Mn were quenched at 600 to 645° C. and reheated 
to 350 to 635° C. and examined by means of X-rays. The 
solubility curve drops from the eutectic of 3.4% Mn at 
645° C. sharply to practically O at 200° C. Photomicrographs 
of the 3.7% Mn alloy quenched from 600° C, and reheated to 
500° C. are shown. CEM (5b) 

A New Graphic Method for Assigning Indices of Powder 
Photographs. (Ueber eine neue graphische Methode rtur 
Indizierung von Pulveraufnahmen.) E. ScHNeEIpER. Zeitschrift 
fiir Kristallographie, Vol. 78, July 1931, pages 503-510. 

A graphic method including a mathematical proof is de- 
scribed confining itself, like the Hull-Davey method, to the 
special case, that the quadratic form has only two coeffi- 
cients. In contrast with Hull-Davey, the writer exclusively 
employs straight lines, resulting in a quick and easy per- 
formance of the drawings. EF (5b) 

The Transformation of Cobalt. (Uber die Umwandlung des 
Kobalts.) G. WaAsSERMANN. Metallwirtschaft, Vol. 11, Jan. 29, 1932, 
pages 61-65. 

Includes 20 references. Technical Co containing 1.94% Ni, 
1.84% Fe and .64% Mn was hot rolled, then cold rolled to .2 
mm. thickness. X-ray examination disclosed that it had a 
hexagonal structure, similar to Mg. When heated to above 
450° C. the structure became cubic. The transformation is 
independent of the time of heating and rate of cooling. The 
only ways to recover the hexagonal structure are to cold 
roll again or to anneal at high temperatures, recrystallizing 
the metal. The transformation temperature was also checked 
by determining the change in thermal expansion in the Co 
sheet and in single crystals of technical and c.p. Co. The 
transformation takes place without any change in the crys- 
tal boundaries and can be considered a simple shifting, 2 
atoms being included in 1 molecule. Co is suitable for the 
study of various transformation problems due to the ab- 


sence of foreign atoms. A transformation point at 1615° C. 
which has been reported by other investigators does not 
exist. CEM (5b) 


The Influence of the Crystal-Orientation of the Cathode on 
that of an Electrodeposited Layer. W. A. Woop. Proceedings 
Physical Society, London, Vol. 43, Pt. 2, Mar. 1, 1931, pages 138-141. 

The influence of the crystal-orientation of a cathode on 
that of an electrodeposited layer is studied by X-ray methods 
for the cases of Cu and Ni, respectively, deposited on rolled 
Cu. The conditions of cathode surface and current density 
which accompany an oriented deposit are determined. The 
orientation of the Cu deposit for small currents is the same 
as that of the cathode. The Ni, * low current densities, 
assumes a distinct orientation. As tne current is increased 
there is a region of no orientation, followed, at still higher 
currents, by an orientation the same as that of the cathode 
surface below. Ha (5b) 

The Excitation Potentials of Light Metals. H. W. B. SKINNER 
Proceedings Royal Society, Vol. 135A, Feb. 1932, pages 84-108. 

The critical potentials of metallic Li have been determined. 
They consist of some low-voltage potentials and the critical 
potentials corresponding to the excitation of Li K-radiation. 
The radiation emitted by metallic Li has been studied by 
the photoelectric method. The general characteristics of the 
spectrum of photoelectrons ejected by the radiation from Li 
are in accord with those found by Rudberg, by a different 
method, for other light elements. The photoelectrons which 
have: energy corresponding to only a few volts largely pre- 
dominate. A numerical comparison is satisfactorily achieved 
between the observed critical potentials of Li metal and 
the calculated energy levels of the free Li atom. The ex- 
istence of a radiation potential for the metal was rather 
unexpected on account of the fact that the lowest valence 
states in the metal have to be supposedly filled with elec- 
trons; but it is shown that the ionisation of the K-shell 
alters the levels in the metal in such a way that there are 
empty levels around the ionised atom into which the K-shell 
can switch. Though irrelevant to the case of Li it is shown 
that the effects of the crystal-lattice on the motion through 
it of (a) the incident electron-beam which is used for the 
excitation of the radiation, and (b) the electrons which are 
thrown from a K-, L-, or M-shell in the excitation process, 
may have an important bearing on the interpretation of 
soft X-ray discontinuities. It is shown that the true proba- 
bility for a given excitation process of an atom in a solid 
varies with the voltage of the exciting electron in a way 
auite analogous to the variation of the excitation function 
for the corresponding process im the case of afree atom. (5b) 
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On a Novel X-Ray Method for Investigating Crystal Lat. 
tice Distortions. (Uber eine rintgenographische Methode xy, 
Untersuchung von Gitterstérungen an Kristallen.) VW. Bere 
Die Naturwissenschaften, Vol. 19, May 8, 1931, pages 391-396. ’ 

Pictures of crystal surfaces are secured by using an X-ray 
pencil perpendicular to the surface and photographic plate. 
Those pictures are composed of a system of stripes, which 
are light and dark. It is shown that stripes resulting from 
space lattice distortions are encountered parallel to the 
cubic sides and at 45° to them. The stripes can be obtained 
artificially by pressure if the internal stresses of the crystalg 
were released by proper heat treatment. In natural crystals 
stripes due to slip were detected. EF (5b) 

X-Ray Analysis of Light Aluminum Alloy Stamping. E. F. 
BACHMETEW. Transaction of the Central Aero-Dynamical Institute, No. 
110, 1931, 27 pages. (In Russian.) 

Several die forgings of light Al alloys were investigated 
by X-rays in order to determine the applicability of the 
method for inspection of light metal forgings. Diffraction 
method seems to be more promising in the determination 
of cold work. It gives fuller information than metallo- 
graphic means but drawing proper conclusions is strongly 
handicapped by the complexity of the phenomena entering 
the working o. metals. (5b) 

X-Ray Inspection Required for Welded Boilers. Ricuarp K. 
Atkin. Machinery, Vol. 38, Jan. 1932, pages 353-354. 

Discusses the regulation of the A.S.M.E. Boiler Construc- 
tion Code, in regard to X-rays of welds. For all plate thick- 
nesses of 3” or less all welded joints must be X-rayed with 
apparatus capable of determining quantitatively the size of 
a defect with a thickness greater than 2% of the thicknesg 
of the baseplate. The Robert W. Hunt Co. has equipped a 
laboratory for this work. . RHP (5b) 

The Atomic Scattering Power of Iron for Various X-Ray 
Wave-Lengths. A. J. Braptey & R. A. H. Hope, Proceedings Royal 
Society, Vol. 136A, May 1932, pages 272-288. 

An experimental investigation has been made of the 
atomic scattering factor of Fe using X-rays of different 
wave-lengths. Powder photographs of the alloy FeAl were 
made with Mo, Cu, Fe and Cr radiations, and the intensities 
of the lines were measured photometrically. The reflections 
are of 2 types, Fe+ Al and Fe—d Al. It was therefore pos- 
sible to deduce relative f curves for Fe and Al. By reducing 
the Al f curve to the same scale as Hartree’s f curve, and 
introducing a temperature factor, the observations were 
made absolute. By this means absolute values of the atomic 
scattering factors of Fe and Al were obtained for different 
values of sin @/X. It was found that the f curves for Al 
overlay almost exactly at all angles; this provides a check 
on the accuracy of the method. The Fe f values for each 
radiation were compared with the f values calculated by 
James and Brindley, using the Thomas method. For Mo and 
Cr radiation the observed results agree closely with theory 
between sin @/AX— 0.2 and 0.3. For larger angles the observ- 
ed values for Mo fall very slightly below the calcul 
values (about 0.3 units). The f values for Cu, Co and 
radiations are considerably less than the Thomas val! 
The difference in f for 2 radiations is almost independen 
the angle of reflection. The f values fall in the follov 
sequence: Mo, and Cr, Cu, Fe, Co. The value for Cu is a! 
0.5 units, for Fe about 1.5, and for Co about 3 units bei 
that of Mo and Cr. The results indicate that away from | 
absorption edge the Thomas formula is applicable to 
but in the neighborhood of the absorption edge the scat- 
tering power falls off. The effect is very important at larce 
angles where the f value for Fe is, in proportion, much 
more seriously diminished than at small angles. WAT < ) 

Cold Rolled Duralumin. FE. F. BacHMeETEWw. Transactions C: 7] 
Aero-hydrodynamical Institute, No. 109, 1932, 40 pages. (In Russian.) 

The influence of cold deformation up to 96.3% on dura- 
lumin was investigated by mechanical, metallographic 1d 
X-ray methods. Sheets were used as samples. Brinell method 
furnished hardness figures. To about 30% elongation no 
definite orientation of crystalline units takes place. In e 
range 30-70% a definite orientation occurs along the = 
which can be defined as 38°, 55° and 77° from the edges of 

ve 


SoaetanrnrZ#®on 


the cube [100] [010] [001]. The strength of the metal 
creases here with the amount of cold deformation. Ab 
70% the axis of orientation changes towards [111] reaching 
with 93.6% deformation a position expressed by 46°, 53° and 
67°. Structural changes could not be followed by metallio- 
graphic means but were clearly distinguishable in X-ray 
testing. (5b) 
The Crystal Structure of (@-Zirconium, (Die Kristallstru\- 
tur des (§-Zirkons.) W. G. Burcers. Zeitschrift fiir anorganische 
und allgemeine Chemie, Vol. 205, Apr. 8, 1932, pages 81-86. 
The crystal structure of the 8 modification of Zr which 
is stable above 862° C. was determined by X-rays. It was 
found to be cubic-space-centered with 2 atoms in one ele- 
mentary cell with q— 3.61 A.U. at a temperature slightly 
above the transformation point. The special camera used in 
the tests is described. 11 references. Ha (5b) 


The Problem of Retarded Phase Changes in Iron-Nickel 
Alloys. (The High Permeability of Air-cooled Permalloy.) 
[Zur Frage unterkiihlbarer Zustandsinderungen in Eisen- 
Nickellegierungen. (Die hohe Permeabilitit von ltuftgekihi- 
tem Permalloy.)] O. Dau. Zeitschrift fiir Metallkunde, Vol. 24, May 
1932, pages 107-111. 

lt is found that the changes in magnetic behavior upon 
heat-treatment of Fe-Ni alloys from 50-90% Ni are accom- 
panied by changes in electrical resistance and strength. 
Tables and curves are given showing these correlated 
changes in properties. It is believed that these phenomena 
are caused by a change in atom arrangement, taking place 
below 600° C., from a random distribution of atoms to 4 
regular one, similar to that obtaining in the alloy of the 
composition AuCus. Compounds FeNis and FeNig are prob- 
ably effective. The assumption of Honda that on slow cool- 
ing the normal solid solution state obtains, characterized by 
a low initial permeability, is not confirmed. The magnitude 
of the changes in properties is influenced strongly by addi- 
tional alloying elements: the effects of Mn and Si have been 
studied. The alloy Perminvar is shown to be affected by 
the type of change described. RFM (5b) 
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PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


Investigations on Supra-Conductivity. (Untersuchungen 
der Supraleitfaihigkeit.) W. J. pe Haas et al. (University of Ley- 
den) Die Naturwissenschaften, Vol. 20, Jan. 8, 1932, pages 37-38. 

Measurements on single crystals of Sn disclosed an ab- 
rupt transition from the normal to the supra-conducting 
state. A discontinuity otherwise observed is ascribed to de- 
fects in the material and to magnetic disturbances. The 
magnetic boundary value of the supra-conductivity was 
studied in Pb and Bi. In, Tl and Gr also exhibited the phe- 
nomenon of supra-conductivity as well as Th, Ti and mts 

E ) 


Friction Tests on Bearing Plate Materials. Tu. E. STAnTon. 
Engineering News Record, Vol. 106, June 25, 1931, pages 1058-1060. 

Different Sn bronzes, non-rusting steel and concrete were 
investigated as material for plates on which the free end 
of a bridge rested to be able to follow the expansion by heat. 
The friction coefficient increased very greatly up to 200 
strokes per minute, after this only little. Lubricants reduce 
the friction about 20%, the best lubricant proved to be as- 
bestos packing, especially for the concrete plates. On the 
basis of these tests the laboratory of highways in California 
adopted a soft Pb-bronze of 78.5 to 87.5% Cu, 9 to 11% Sn, 
9 to 11% Pb, 0.05 to 0.25% P and 0.75% Zn for such plates 
with asbestos packing. Ha (6) 


Hardness of Chromium as Determined by the Vickers- 
Brinell, Bierbaum and Mohs Methods. R. ScHNEIDEWIND. 7rans 


actions American Society for Steel Treating, Vol. 19, No. 2, 1931, pages 
115-140. 

Discussion. Printed as Preprint No. 2, 1931. See Metals & 
Alloys, Vol 3, Feb. 1932, page MA 37. WLC (6) 


Notch Effect on Deflection Rods. (Kerbwirkung an Biege- 
stiiben.) E. Sreser. Stahl und Eisen, Vol. 52, May 19, 1932, pages 
494.495. 

In the vicinity of a notch or indentation in a bar, rather 
high local stresses are set up and it is only in a few cases 
that it is possible to determine all existing stresses with 
certainty. G. Fischer used elongation measurements over the 
entire length of a bar as an indirect measure of distribu- 


tion of stresses. From graphs showing % elongation against 
increasing notch radius with constant notch or indentation 
depth, also % elongation against varying notch depth with 
constant radius, for both round and semi-cylindrical notches, 


it may easily be seen that the maximum elongation occurs 
at the center of the notch, with steep slopes up to and 


awsy from the maximum. The maximum values for elonga- 
ti drop with decreasing depth of nick and increasing 
radius of notch, the curves flattening out similarly. Notch 
nuinber ax is given for varying notch depths from 0 to 25 
m and radii from 0 to 25 mm. DTR (6) 

Vew Machining Methods. (Neues Zerspannungsverfahren.) 
O ’ VAN STEEWEN. Maschinenkonstrukteur-Betriebstechnik, Vol. 65, 
Jan. 10, 1932, pages 3-4, 


new kind of rigid automatic machine made by the 
Lo we Gesftirel A.-G. according to the Mulka patent oper- 
ates in a way opposite to the rotating method usually used 
where the piece turns longitudinally. Here the piece travels 
along, being punched from 4 directions, 90° apart, at once, 
by a part which extends the whole length of the test piece 


Time is saved, and also, more satisfactory operation is ac- 
ce lished since the 4 punching meters wholly support the 
tes. piece, preventing the occurrence of vibrations. MAB (6) 


Two Kinds of Elongation Discriminated in Plastic Defor- 
mation of Metals, Ryuzasuro Tacuti. Scientific Papers Institute of 
P} il & Chemical Research, Vol. 18, Apr. 1932, abstract page 60. 

the photoelastic method of studying deformations 
in the elastic limit the cracks occurring in the ma- 
in the district of the strain figures and elsewhere 


seern to point to different kinds of elongation. Tests were 
made on brass, Al, Zn, Ni and other metals. An explanation 
on the basis of the crack analysis is attempted. Ha (6) 


“Modern Practice in Cast-Iron Testing. H. W. Swirt. Foundry 
Trade Journal, Vol. 46, Mar. 17, 1932, pages 173-175; Mar. 24, 1932, 


187-190, 
scusses the British, American, German and French 
st iards for the testing of cast Fe in some detail, follow- 


this discussion by consideration of the choice of test- 
ing methods suitable for particular cases. The importance 
of the mass effect upon the mechanical properties of the test 


pieces and the necessity for careful methods of sampling are 
referred to. A very full discussion of tensile, transverse, shear, 
hardness, and impact tests concludes the paper. OWE (6) 


_The Wear of Cast Iron. A. A. Timmins. Foundry Trade Journal, 
Vol. 46, Apr. 7, 1932, pages 216, 223. 

After discussing various methods of testing wear, the 
author deals with the various explanations which have been 
put forward for the resistance of cast Fe to wear. The im- 
portance of the phosphide eutectic in this connection is dealt 
with at some length, and the influence of glazed surface on 
cast Fe is referred to. The article is accompanied by 2 
photomicrographs, OWE (6) 


_ Tests of Alloy and Heat Treated Carbon Rall Steels. J. B. 
; UNG. Appendix K to report of Rail Committee. Bulletin American 
Xavway Engineering Assuciation, Vol. 33, Feb. 1932, pages 573-576. 

A considerable number of transverse fissures, and split 
and crushed heads, are reported in intermediate Mn rails 
now in experimental use. The fissure failures appear to be 
due to a martensitic structure in the head of the rail. Over 
(00,000 tons of such rails are in American track. Composi- 
tions varying slightly from. those previously used are be- 
ing tried out. Only 5,000 tons of heat-treated rails were 
purchased in 1931, most of these going to the Pennsylvania, 
the balance to the C. & O. and the Reading. Several heat- 
treated rails laid in 1931 developed head failures due to 
quenching cracks, so that all the rails were returned for 
& proof test, in which the rail is passed between staggered 
rollers so that the rail is bent nearly to its elastic ljmit. 
Under this test, cracks or quenching strains will cause the 
rail to break, so that those passing the test are expected 
not to show premature failure in service. HWG (6) 
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“Made in U. 8. A.” 
...- by RIEHLE 


HERE was a time when “Made In 

alin but U. S. A.)” implied that 
whatever was being purchased was far su- 
perior to an American made product. 

@ That time has passed! And most of us 
know it. Most of us now know that “Made 
in U. S. A.,” on any product, stamps that 
product as one of the finest that can be 
made. American brains and American 
ability have come into their own. 

@ Particularly is this true of American 
made precision instruments and machines. 
And more particularly is it true when— 
“by Riehle” follows “Made in U. S. A.” 

e@ Riehle built the first testing machine 
“Made in U. S. A.” It’s a far cry from that 
simple piece of mechanism to the Riehle 
Precision Hydraulic Universal Testing Ma- 
chine of today—but the same pioneering 
spirit prompted both. And today the Pre- 
cision Hydraulic is as great an advance as 
was the first Riehle machine in its day. 
@ “Made in U. S. A.”—by 
Riehle, means much to the man 
or company contemplating the 


purchase of physical testing 





equipment. 





RIEHLE BROS. 


TESTING MACHINE COMPANY 
1424 N. NINTH STREET, PHILADELPHIA, PA. 
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Fatigue of Metals & Alloys (6f) 
The abstracts appearing under this heading are prepared in codp- 


eratign with the A.S.T.M. Research Committee on Fatigue of Metals. 
e Behavior of a Single Crystal of Aluminum under Alter- 
ng Torsional Stresses While Immersed in a Slow Stream 
of Tap Water. H. J. Goucn & D. G. Sopwitrn. Proceedings Royal 
Society, Vol. 135A, Mar. 1932, pages 392-411. 

The tests involve the study of a single crysta! only. The 
effect of the intercrystalline boundary and crystal size on 
corrosion-fatigue form the subject of further investigations 
not yet completed. No effort is made to correlate the results 
of the present work with those previously obtained in tests 
on crystalline aggregates by other workers. One very im- 
portant aspect, however, may be remarked. Arising from 
tests made on crystailine aggregates, the opinion has been 
expressed that failure by corrosion-fatigue is due primarily 


to the stress-concentration effects caused by corrosion pits- 


or notches due to general or local attack. But the present 
results show that, as far as a single crystal is concerned at 
any rate, this is not the case, but that the cause of failure 
is directly related to the crystalline structure. This is the 
more satisfactory explanation, as failure under ordinary 
fatigue and corrosion-fatigue conditions are now shown to 
be directly related. Many fatigue experiments on single 
crystals of Al, Fe, Ag, etc., have shown that fatigue cracks 
always originate in regions which have been plastically de- 
formed thus leading to the conclusion that fatigue failure, 
in such cases, is a consequence of the break-up of the 
erystal structure resulting from slip. If, as in corrosion- 
fatigue, a corrosive action is superimposed on the stress 
effects applied in ordinary fatigue tests, it would appear 
most probable that these actions would be mutually ac- 
celerative, and that failure would; in this case also, be 
most marked in the plastically deformed areas. The present 
experiment has shown that this actually occurs, and this 
result is of great importance as affording some fundamental 
information regarding corrosion-fatigue phenomena which 
could only be obtained from single crystal tests. A cor- 
rosion-fatigue test on a single crystal where the applied 
cycle of stress is such as would not normally produce plastic 
deformation would afford an interesting comparison with 
the present experiment. A crystal of Fe would be suitable 
for this purpose, and it is proposed to carry out an experi- 
ment on such a crystal. WAT (6f) 

Accelerated Cracking of Mild Steel 
Repeated Bending. W. Rosennatn & A. J. 
Vol. 131, May 22, 1931, page 680. 

Abstract of paper read before the 
London, May 1931. See Metals & Alloys, Nov. 1931, 
page 247. LFM (6f) 

The Failure of Steel Components by Fatigue. H. W. Kees-e. 
Iron & Steel Industry & British Foundryman, Vol. 5, Jan. 1932, pages 
165-170. 

11 references. A consideration of the 
failure in which the discussion of the most prolific cause 
of failure, namely, stress localization, is divided into treat- 
ments of the effect of surface condition, of design and of 
the material. A fime surface finish, the use of generous fillets, 
and the use of clean steel will bring about a decrease in 
the number of fatigue failures. CHL (6f) 

Steady Torsion Combined with Alternating Bending. J. B. 
Komamers. Engineering, Vol. 132, Aug. 28, 1931, page 249. 

Equations are given for developing the criterion for de- 
termining what value of constant shear stress may be com- 
bined with a given value of alternating tensile and com- 
pressive stress, so that the fluctuations of stress on any 
inclined plane shall not exceed the value a defined in the 
following equations. 
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) when S is tensile stress 





a= S.1 (1- 
u 
2S 

a—S., (1-—) when S is compressive stress 

u 

a — the alternating unit stress, or semi-range of stress; 

S., — the endurance limit for completely reversed tensions 

and compression; 

S = steady stress, or mean stress, which equals the maxi- 

mum stress plus the minimum stress divided by 2. 

u = ultimate tensile strength. LFM (6f) 

Influence of Direct Current Magnetizing on Damped Ma- 
terials during Rotary Oscillations. (Einfluss der Gleichstrom- 
Magnetisierung auf die Werkstofidampfung bei Drehschwing- 
ungen.) A. Esau & H. Kortum. Forschung auf dem Gebiete des Ingen- 
ieurwesens, Vol. 2, Dec. 1931, pages 429-434. 

Describes the test set-up and gives the results of tests 
with a) rolled Fe, b) electrolytic Fe, c) steel, d) alloy 
steel, e) Ni, f) Fe-Ni alloy. The conclusion arrived at is 
that the influence of magnetizing is very marked on the 
materials tested. In Fe and steel a decrease in damping, 
which approaches a limit (saturation) more or less rapidly, 
takes place up to a certain deformation, In Ni and in an 
Fe-Ni alloy am increase and then a decrease in damping oc- 
curs. The difference between Fe and Ni, however, appears 
to be only quantitative, since in Fe the change proceeds 
in a similar way only with greater deformation. The damp- 
ing curves of pure metals indicate extreme values or a 
turning point without magnetization, These extreme values 
vary with increased magnetization. Annealed and unan- 
nealed electrolytic Fe shows similar qualitative damping 
changes. Variations in frequency appear to follow the same 
laws as those for variation in damping. MAB (6f) 

MAmerican Views on Life and Accuracy ef Springs for 
Measuring Instruments. (Amerikanische Anschauungen tiber 
Lebensdauer und Genauheit von Federn von Messgeriiten.) 
F, Moetrter. Die Messtechnik, Vol. 8, Feb. 1932, pages 32-34. 

Recent American investigations of fatigue phenomena and 
the corresponding enduramce strength are reviewed and for 
a series of ferrous and non-ferrous materials numerical 
values of the endurance strength are given. The concepts 
of dynamic formability, hysteresis and creep are defined. 
The experiments of Sayre and the dependence of the elas- 
ticity modulus on the stress resulting from them are dis- 
cussed. 20 references. Ha (6f) 
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Fatigue Fractures and Fatigue Strength. 
und Dauerfestigkeit.) R. MaiLtAnprer. Arupp’sche Monatshefte, y " 
13, Mar. 1932, pages 56-81. Pie 

The characteristic signs of fatigue fracture, 
of fatigue strength and the methods for their determination 
are discussed from the point of view of the operating and 


(Dauerbriiche 


the nature 


designing engineer. From numerous investigations a dia- 
gram is developed which shows the average bending-vibrg. 





ting strength as a function of the tensile strength. Another ¥ 


diagram gives the fatigue strength for other types of 
stresses. The fatigue strength of ordimary structures cap 
be easily determined by means of these curves; the actual 
determination of the fatigue strength by tests is very ex. 
pensive and pays generally only for high grade materials 


which must be utilized to the extreme limit. If that is done, * 


the value thus obtained must still be modified by taking 
into account the influence of machining methods. How this 
can be done is briefly explained. A number of failures jg 
shown in photographs and the reasons for them pointed 
out Ha 
_ Endurance of Light-Metal Sand-Cast Alloys. (Die Dane 
festigkeit der Leichtmetall-Sandguss-Legierungen.) W. Saray 
Mitteilungen . 
page. 184. 
Abstract. For-abstract of original article see Metals & 
Alloyss Vol. 2, Oct. 1931, page 215. HWG (6f) 
The Spring Problem in Vehicles. (Das Problem der Fahr- 
seugtederung) Technische Biatter der deutschen Bergwerkszeitung 
Vol. 22, Apr. 10, 1932, pages 196-197. Es 
“The article deals in particular with the testing-.of springs 
describes and illustrates new machines for dynamic spring® 
testing and calls attention to the problem of fatigue in 
general. i GN (6f) 
Finishing (Feinbearbeitung). Schweizerische Technische Zeit. 
schr#ft, Vol. 29, Mar. 10, 1932, pages 144-146. 

e article deals with 3 various possibilities of finishing 
machined parts: (1) finishing with diamond or hard meta] 
tools, (2) grinding or polishing, (3) pressing of the surface, 
as it has beer suggested by Féppl in order to imcrease the 
mechanical properties. The last method is particularly suit- 
able increase the fatigue properties. GN (6f) 

Measurement and Indication of Internal Energy Absorp- 
tien’of Materials. (Messung und Kennzeichnung der inneren 


Arbeitsaufnahmes von Werkstoffen.) WILHELM SPATH. Archiz 
fiir das Eisenhiittenwesen, Vol. 5, May 1932, pages 587-590. 

When a material is periodically worked between 2 limit- 
ing values in definite time periods, a certain part of the 


applied energy is consumed in each cycle of the load, the 
amount of this energy or work used up varying largely 
with limiting values of the load applied and with a number 
of other conditions. The consumption of energy is tied up 


with iatigue or endurance properties of materials. One of 
the oldest methods for determining the consumption de- 
pended on measurement of the temperature rise, which re- 


sulted under repeated loadings. A calorimetric evaluation 


in heat units or watt-seconds was the determination, which 
was converted into a volume or weight unit of the material. 
In this paper an electrical study was made of insu!ating. 
materials, in which hysteresis and phase curves were plot- 


ted. The equation N=—1/2 P.V.§ was derived in whith § 
denoted the phase angle between total force P and “mpli- 
tude A, also V= AX W, where W denotes frequency. Maxi- 


mum instead of average values are used for stress I and 
velocity V. The angle § has been designed as “Angle ‘oss” 
and specifies the phase displacement which takes place in 
a test piece between the Sine curve—fiuctuating load and 


the resultant change in form produced thereby. The igle 
loss is independent of the dimensions of test sample and 
offers a comparatively simple method of calculation for 
permanently or continuously loaded materials. Its value 
varies theoreticu.lly between 0° and 90° or between 0 and 
This since it gives 


method is an advantageous one, 


te | >] 


energy loss during an entire fatigue or endurance test. A 
simple measuring device for torsion vibration testing is 
dp ribed. DTR (6f) 
'/Plastic Strain in Relation to Fatigue in Mild Steel. |. P. 

aicGh & TT. S. Ropertson. Engineering, Vol. 132, Sept. 18, 1931, 
pages 389-390. 

Reports fatigue tests on specimens of steel of chemical 
content 0.16 C, 0.18 Si, 0.75 Mn, 0.053 S and 0.033 P. The en- 
durance limit under completely reversed axial load was 
found to be 31,000 1lb./in.2. In a second series of these the 
endurance limit was found for a range of stress trom 25,000 
lb./in.2 compression to 40,000 lb./in.2 tension. Tests were 
made on specimens 0.5” diameter in each of which had been 
bored a radial hole .031” diameter. Endurance limits were 
found for completely reversed stress at 17,000 1lb./in.2 and 
for a range of stress from 1000 Itb./in.2 compression to 
28,000 1b./in.2 tension—about half the strength for unpierced 
specimens. For the particular steel tested the tests indicate 
that a superposed steady stress up to 8000 lb./in.2 has little 
effect on the critical range of cyclic stress for the metal. 2 
special experiments gave some indication that the disturb- 
ance caused by the early stages of plastic strain reduce the 
resistance of the metal to repeated stress, at least when 
fatigue tests follow immediately after plastic strain. After 
a period of rest this reduction of fatigue strength by plastic 
was found to be less. HFM + LF™M (6f) 
- gestion for the Fixation of the Permissible Stresses in 
Methanical Engineering. (Vorschlag sur Festlegung der 
zulissigen Beanspruchungen im Maschinenbau.) Fr. P. Fiscuer. 
a Vercin deutscher Ingenieure, Vol. 76, May 7, 1932, pages 
449-455. 

The most recent results of investigations of alternating 
stresses have shown the necessity for making new specifi- 
cations for admissible stresses. It is suggested to express 
the permissible stress as a function of the alternating 
bending strength of a polished sample and of the tensile 
strength, and to take into account practical conditions of 
the individual case by reductions from this value. Examp!'es 
show how this method works out in comparison with the 
older, mostly static methods of determining the permissible 
stress. Ha (6f) 
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ELECTRO-CHEMISTRY (7) 
Electroplating (7a) 


The Definition and Determination of Free Cyanide in Elec- 
troplating Solutions. W. Brum. Metal Industry, New York, Vol. 29, 
Nov. 1931, pages 484-485. 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 11. PRK (7a) 

The Structure of Electrodeposited Metals III. Lesiiz B. 
Hunt. Metal Industry, London, Vol. 40, Jan. 8, 1932, pages 40-42. 

A discussion of various theories regarding the mechanism 
of metal deposition and the effect of current densities on 
the structure. PRK (7a) 


Modern Nickel Plating. (Neuzeitliche Vernicklung.) HeEr- 
BERT KURREIN, Chemtker-Zeitung, Vol. 56, Feb. 3, 1932, pages 93-94; 
Feb. 10, pages 114-115. 

The presence of H has a large influence on the quality 
of Ni plating. H alloys with Ni, hardens and embrittles it. 
H also diffuses .rom the Ni imto the Fe, The formation of 
H in the bath and absorption in the Ni deposit depends on 
the current density, acidity and conductivity _of the salts 
and the pH of the Solution. An ammeter and pH determina- 
tions are essential to satisfactory plating. Electrolytic Ni 
gauze anodes give best results. For still baths used at or- 
dinary temperatures the pH should be 5.8 to 6.2, for hot, 
concentrated baths 4.8 to 5.3. The addition of HNO g up to 
085 g. per L. or KMnO, up to .175 g. per L. helps to keep 
down H formation. The Fe content should not be over .60%. 
The Ni must cover the Fe or brass completely and be free 
from pin holes because it is electro-positive to both Fe and 
Zn. The minimum thickness of the deposit should be .025 
mm. For still, cold baths 0.5 amp./dm.?2 for 4 hours should 
be used. These have been largely replaced by solutions 
of 250 g.flu. NigSOg at 1 to 2 amps./dm.2 and 30° C. or 450 
g/l. NigSOg at 4 to 10 ’amps./dm.2 and 45 to 55° C., the 
latter with circulation and filtration of the solution. The 
anodes should be of high purity and solubility. Good con- 
trol of all variables and frequent and rapid tests are neces- 
sary. Automatic temperature control is desirable. The hard- 
ness of electroplated Ni, has been determined and varies 
from 155 to 420 Brinell. Brittleness and tensile strength 
tests have been devised but are not often used, The usual 
tests eonsist of salt spray and thickness determinations. 
As a preliminary coating for Cr, Ni plating must be of 
good quality. Al and its alloys must be roughened by etch- 
il before Ni plating. When plating Zn high current den- 
g must be used at the start. Ni-Cu and Ni-Co alloy coat- 
ings can now be plated. CEM (7a) 


\ffect of Concentration of Electrolyte on the Formation 
of the Anodic Film on Aluminium. Suoj1 Seton & Axrra Miyata. 
R: kagaku-Kenkyusho (Bulletin of the Institute of Physical & Chemical 
Research), Vol. 11, No. 2, 1932, pages 317-382. 

‘ives results of theoretical investigations into the phe- 
nomena in the electrolytic preparation of the oxide coating 
on Al in oxalie acid solutions. Conclusions are as follows. 
( iter part of the terminal voltage is taken up by the 
‘active Layer” of the anode, which consists mainly of Al2gOg 


a of pores filled with oxygen. The oxide coating obtained 
is the residue of it. The thickness of the layer is propor- 
tional to the voltage drop in it, irrespective of other con- 


d. tions, When the concentration, the temperature and the 
current density are kept constant, the thickness increases 
with time until a certain point is reached, after which the 
rate of increase becomes much retarded. The voltage cor- 
re-ponding’ to this point is called the critical voltage and 
the quantity of electricity that has passed through unit 
area of the anode by that time is constant, being inde- 
pendent of the concentration and the current, but it in- 
creases with rise of temperature. The higher the concen- 
tration and the temperature are, the thicker is the active 
layer and the more resistant is the coating thereby pro- 
duced against chemical actions. Judging from the thickness 
of the active layer, the diameter of the particles which con- 
stitute the oxide coating is presumed to be of the order of 
10-5 - 10-6 em., which is nearly in the same order as colloid 
particles. The volume of oxygen evolved is proportional to 
the product of the critical voltage and the square of the 
ent density. This implies that there exist cylindrical 
pores in the aetive layer of which the cross sectional area 
proportional to the current density and that the oxygen 

fi it up successively with the growth of the layer. In the 
of a.c. the thickness of the layer is smaller than that 
esponds to its maximum voltage. The active layer is 
re fragile when subjected to an electric fleld and at 
izher temperatures, it is so even when the field is absent. 
he apparent specific gravity of the oxide coating is nearly 
.0. The current efficiency of the formation of the coating 
best at 15 ma./em.2 or, if current is kept constant, at 50 
60 volts, amounts to 80%. Prolonged electrolysis lowers 
the acidity until Al(OH)s precipitates out, the coating ob- 
tained resembling a white enamel and necessitating a high 
voltage to be applied. Too concentrated solution is unfavor- 
able as the oxalic acid deteriorates and the coating obtained 
assumes a yellowish color. YO (Ta) 


Preparation of Steel Prior to Electroplating. G. B. Hoaca- 
BOOM. Monthly Review, American Electroplaters Society, Vol. 19, Jan. 
1932, pages 26-39; Metal Industry, N. Y., Vol. 30, Feb. 1932, pages 
Includes discussion. Paper before Philadelphia Branch 
Annual Meeting, Nov. 21, 1931. For cold rolled or polished 
steel, a 37% HeSO, is used with steel parts as cathode, 1-3 
min. is required. For removing scale from hot rolled or 
forged steel, a special process called Hanson-Munning 
Bright Dip is used, which removes scale, dirt and tarnish 
In 3-5 min. Composition of the special bright dip is not 
mentioned, PRK + LCP (7a) 


_On the Throwing Power of Electroplating Solutions. Se1y1 
Kaneko. Journal Society of Chemical Industry, Japan, Vol. 35, Apr. 
1932, page 146B. 

The author defines the throwing power of solutions with 
formulae obtained from calculations in which he uses the 
quantity of metal deposited in unit time, the distance be- 
tween the electrodes, the current density at the cathode, 
the current efficiency, and the voltage drop at the cathode 
as his factors. MAB (7a) 





Eléctrometallurgy (7b) 

The Development of Electrolytic Metal Extraction Pro- 
cesses at the Norddeutsche Affinerie at Hamburg. (Le de- 
veloppment des p electroiytiques dextraction des 
metaux a la “Norddeutsche Affinerie,” a Hambourg.) WALTER 
Scuopper, Journal du Four Electrique, Vol. 41, May 1932, pages 171- 
179; Metaligeselischaft, Apr. 1932, pages 29-39. 

Electrolytic separation of Cu began at this plant in 1871 
and gradually expanded until now the Cu refining depart- 
ment comprizes 1252 cells and had an annual production 
in 1930 of about 70,000 tons. The use of superimposed al- 
ternating current for electrolysis of Au proposed by H, 
Wohlwill eliminated troubles of anode coating so that at 
present on refining 98% Au the plant obtains 2-3% of the 
precipitates and 3-4% of anode mud. The usual production 
was about 3000 kg. of fine Au per month but at the present 
it has dropped to 500 kg. per month. Ag is refined by a 
special method developed at the plant and the installation 
was capable of daily production of 1200 kg. of refined Ag 
though at the present only 140,000-150,000 ke. are refined 
a year. Electrolytic refining of bismuth from HCl solution 
began in 1898 and at the present the plant makes more 
than 2500 kg. Bi per month. It was found that instead of 
segregation of small amounts of Bi produced during dif- 
ferent refining operations it is more advantageous to alloy 
them as soon as produced with Pb until the Bi content is 
0.8-1.0% and then to electrolyse the Bi. Slimes containing all 
Bi are cast into anodes for Bi electrolysis. Pb refining plant 
has a capacity of 150-200 tons a month. Sb is refined in con- 
centrated HeSO, bath to which is added antimony fluoride 
and HF producing Sb 99.8 pure. A secret process for Cd re- 
fining produced 39.3 tons of Cd in 1930-31. Ha + JDG (Tb) 

Metal Reclamation. C. Campsretr. Electrical Review, Vol. 109, 
Dec. 25, 1931, page 961. 

Describes electrolytic recovery of precious metals from 
rich Cu bullion. Electrolysis is conducted in Pb-lined earth- 
enware troughs, several being employed. Surplus electro- 
lyte flows into an adjacent Pb-lined wooden box. It is 
necessary to maintain a constantly flowing and heated 
electrolyte, containing 10% HeSO, and 4% Cu, Anodes, con- 
sisting of the Cu bullion, are arranged in line throughout 
the troughs, about 1.5” apart from the cathodes, consisting 
of Cu sheets. The troughs are rectangular where the anodes 
and cathodes are inserted, but below this level, taper to a 
point in the center at the bottom where a large glass bot- 
tle is connected. Temperature of bath is 50° C., and ac. 4d. 
of 10 amp./ft.2 is used. If much Ag is present, a little HCI 
is added to the bath. In about a week the electrolysis is 
stopped and the cathodes are removed. When all suspended 
matter has separated out, the anode slimes are run into the 
bottle below. The sediment, plus what Cu liquor is present, 
is emptied into an earthenware vessel and boiled with a 
little NaCl, settled, filtered and dried. Its composition va- 
ries, but the following is typical: Insoluble, 5%; Pb, 10%; 
Cu, 6%; Zn, 15%; Fe, 0.4%: Sn, 15%; Ag, 5-20%; Au, 6-15%, 
and Pt, 0.01-0.6%. The slimes are thrown on to molten Pb 
in a furnace, the remainder of the process being purely 
metallurgical. Cost of process quite small. MS (7b) 

Studies in Electrolytic Zine. I. Purification from Nickel 
(Studi sugli elettroliti per zinco. I. La depurazione dai niche). 
L. Camat & V. Toya witn F. Cremascori. Giornale di chimica indus- 
triale ed applicata, Vol. 14, Mar. 1932, pages 125-129. 

Ni and Co, harmful elements in the deposition of Zn, are 
found in Monteponi calamines. The ore from Campo-Pisano, 
for example, carries 20% Zn and 0.005% Ni, in an oxidized 
form, probably as a silico aluminate, which is soluble in 
dilute H2SO,4. The Ni is best removed by precipitation with 
Zm dust. The precipitation is activated by As, and the acti- 
vation is more effective in presence of Pb or Hg, i.e., metals 
of high hydrogen overvoltage. Some hydrogen compound of 
As is thought to react with the Ni, precipitating a mixture 
of As and Ni. In treating an impure electrolyte containing 
in g./L., about 63 Zn, 40 Cd, 0.2 Cl, 0.3 Mn, and in mg./L., 
about 15 Ni, 21 Co, it was found that adding 3.2 kg. Zn dust 
and 80g. NagAsO,g per m. of electrolyte, at 50°-80° C. pre- 
cipitated about 14.5 mg./L. of Ni in 2 hours. Without the 
arsenate only about 8 mg./L. precipitated in 6 hrs. Ni is more 
harmful than Co, as Ni in the deposit greatly increases the 
attack by the electrolyte upon the Zn deposit. Co may be 
separated by KMnO4+Zn (OH)o, or by  ~»nitroso-beta- 
napthol. HWG (7b) 

The Electrolytic Production of Metallic Antimony from 
Ores. (Elektrolytische Gewinnung von Metallischem Antimon 
aus Erzen.) N. A. Iscariscuew & S. A. PrLetenew. Zeitschrift fiir 
Elektrochemie, Vol. 37, July 1931, pages 363-365. 

An improved process for the cathodic production of 
electrolytic Sb was developed. By the electrolysis of solu- 
tions made of pure chemicals knowledge was obtained 
which made practical the production of Sb from the leached- 
out products of Sb ore, forming a thick deposit of the metal 
on the cathode. The process is continuous; the electrolyte 
alternately passing through the cell and over the ore is 
thus constantly regenerated. Arsenic in small amounts in 
the raw material is not separated with the Sb. Ha (7b) 

Recent Developments in Electrolytic Spelter. Axtuur Zenr- 
NER. Mining Journal, London, Vol. 177, May 21, 1932, page 342 

The increase in electrolytic Zn annually from 1920 to 
1930 is shown. The individual electrolytic plants in the 
U. 8., Canada, Europe, Australia and Africa and their ca- 
pacities are very briefly considered. The present technical 
condition of the industry is described. AHE (7b) 

Contributions to the Study of Chemical Reactions in Con- 
eentrated Electrolytes. The Vanadic Acid Reduction by 
Means of Hydrogen Bromide and Its Course in Concentrated 
Electrolyte (Beitriige zui. Studium chemischer Reaktionen 
in konzentriertem Elektrolytmilien. Die Vanadinsiurereduk- 
tion mittels Bromwasserstoff und der Verlauf in konzen- 
triertem Elektrolytmilien). M. Bortersxy & S. Czosner. Zeit- 
schrift fiir anorganische und allgemeine Chemie, Vol. 205, May 3, 1932, 
pages 401-413. 

The reduction of vanadic acid by the hydrogen halides 
was investigated and found that it is a time reaction which 
becomes measurable only under definite conditions. The ap- 
plied methods are described and the influences of concen- 
tration of the reducing agents on the speed of reaction 
determined. Ha (Tb) 
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METALLIC COATINGS OTHER THAN ELECTROPLATING (8) 


The Parker Process for Rust Proofing. O. W. RosxkiLL. In 
dustrial Chemist, Vol. 8, Feb. 1932, pages 59-61. 

Prevention of corrosion of iron and steel may be divided 
into two classes: (a) those which depend on covering the 
surface of the article with a layer of corrosion-resisting 
material, or (b) formation of a similar layer by chemical 
interaction of the iron with the reagent em loyed. Parker 
process depends on formation of insoluble phosphates on 
iron surface by using a bath of dihydrogen phosphate of 
the formula M(HePO4)2, some free phosphoric acid and 
some ferrous mono-hydrogen phosphate. The metals (M) of 
the M(HePO,4)2 found suitable were Fe, Zn, Mn and Cd; the 
number of possible metals being limited owing to the facts, 
first that they must be more electro-positive than iron, and 
secondly that they must form phosphates similar in nature 
to ferrous orthophosphate. Methods of preparation of these 
phosphates are described. A mixture of manganese and fer- 
rous phosphates was found more satisfactory than the use 
of ferrous salt alone. Optimum ratio of Fe to Mn for maxi- 
mum rust protection found to be 1:1. Condition of surface 
to be treated is important factor, pickling and sand blast- 
ing being resorted to on smooth surfaces. The chemical 
action can be accelerated by presence of a small quantity 
of copper phosphate. The resultant coating forms excellent 
base for paints, enamels and even for electroplating. The 
term “Bonderizing” is used when the preliminary accelerated 
phosphate treatment is applied to act as a base for paints 
or lacquers. Costs of Parkerizing probably lower than those 
of any other method of protection of similar efficiency. (8) 


The Attack on Mild Steel in Hot Galvanizing. Epwarp J. 
DANIELS. Engineering, Vol. 132, Oct. 9, 1931, pages 479-480. 

Condensed from paper read before the Institute of Metals, 
Zurich, Sept. 1931. See Metals & Alloys, Vol. 3, Jan. 1932, page 
MA 12. LFM (8) 

Surface Coatings for Aluminum Alloys. W. H. MutTcHLer 
(U. S. Bureau of Standards). Metals & Alloys, Vol. 2, Dec. 1931, 
pages 324-330. 

25 references are cited. The wide use of wrought Al alloys 
for aircraft comstruction has led to work on protection 
against corrosion by sea water. The author reports on 3 
types of coatings: oxide, metallic and organic. A film of 
oxide forming naturally on Al will protect it against ordi- 
nary atmospheric corrosion but salt water and spray pro- 
duce an embrittling corrosion of these light alloys. in spite 
of the naturally formed coating. An oxide protection may 
be produced of sufficient thickness to protect, by electrolytic 
methods where the alloy is made an anode in a plating bath 
until sufficient oxide coating is obtained. Purely chemical 
means, simple immersion to produce an oxide coating, is not 
satisfactory. Several methods and baths for carrying out 
this process are described. Metallic coatings most satisfac- 
torily applied and offering the best protection are Al, Zn 
and Cd which may be electroplated, applied by metal spray- 
ing or alloyed in the metal. The advantages of paints, var- 
nishes, etc., of low cost and ease of application are dis- 
cussed and compared with their disadvantages of perme- 
ability by moisture, mechanical injury and susceptibility to 
deterioration by sun and weather. Asphalt type paints are 
most durable and impervious. The variety of types of coat- 
ing applicable to this problem make for increased possi- 
bilities of combinations for decorative or economic reasons. 
Some such combinations are discussed. WLE (8) 


Magnesium Alloy Protection by Selenium and Other Coat- 
ing Processes, G. D. Bencovucn & L. Wuirtsy. Institute of Metals, 
Advance Copy No. 587, Apr. 1932, 12 pages. 

Coatings suitable for protecting Mg Alloys from salt 
water corrosion were studied. Mg is readily coated. A coat- 
ing of Se was found to be effective. It could be applied by 
immersion of the alloys in a solution of selenious acid, 
sodium selenite and NaCl. The coatings were tested in a 
salt-spray apparatus, The Se coating was found to be self- 
healing. It does not produce an appreciable dimensional 
change when applied. Additional corrosion resistance can 
be secured by painting the Se coated alloys; further work 
is being done towards developing satisfactory paints. The 
properties of Se are discussed in an appendix. It is con- 
cluded that the toxicity of Se compounds has been over- 
estimated. 12 references. JLG (8) 


The Determination of the Porosity of Tin Coatings on 
Steel. D. J. MacNaucurtan, S. G. Crarxe & J. C. Prytuercn. Iron & 
Steel Institute, Advance Copy No. 11, May 1932, 16 pages. 

The holes in Sn coatings could be observed by subject- 
ing samples to a hot-water treatment which caused ad- 
herent rust to form at each hole. It was necessary to 
thoroughly clean the samples prior to the hot-water treat- 
ment. This was accomplished by swabbing with chloro- 
form or carbon tetrachloride and finally treatment with 
acetone vapor. Samples were immersed in water just be- 
low its boiling point for 6 hrs. The pH of the water should 
be between 7 and 4.5. The water did mot discolor the Sn 
and apparently caused rust to form at each hole. The com- 
pound FeSnz was not attacked by the water. The ferri- 
cyanide tests and various modifications of this test were 
studied. The addition of small amounts of NaCl causes the 
blue compound to appear at the pores in the immersion 
test. When used by applying paper saturated with ferri- 
cyanide to the specimen, NaCl also promotes the formation 
of blue spots. The ferricyanide test was not suitable for 
testing tinplate that had bcen cold worked, but the hot- 
water test was. Illustrations showing the results of the 
tests on several grades of plate are included. 6 refer- 
ences. JLG (8) 

Simple Deposition of Reactive Metals on Noble Metals. 
A. S. Russetzy. Nature, Vol. 127, Feb. 21, 1931, pages 273-274. 

U. Ti, W and Mo are deposited on a Hg surface, as ex- 
pected according to the Nernst theory of electrode poten- 
tial, when acidified solutions of their salts are shaken with 
Hg amalgam. The presence of the very slight concentra- 
tion of metal is detected by their catalytic effect on the 
evolution of Hz from H2S0O,4 solutions by pure Zn. The de- 
posited metals are quite insoluble in Hg. Ha (8) 
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INDUSTRIAL USES & APPLICATIONS (9) 


Some Recent Developments in Welding for the Chemica} 
Industry. F. Levericx. Welder, Vol. 3, Jan. 1932, pages 14-18, 

With the arrival of stainless and corrosion-proof steels 
the use of welded steel containers has greatly increaseq 
in the chemical industry, 3 types of corrosion occur which 
affect the welded vessel and therefore the welder: (1) the 
direct attack on the vessel by the contained liquid, (2) the 
effect of dissimilar metals in intimate contact, (3) the effect 
of small holes or pits. Corrosion of the first type cannot be 
avoided by the welder; the weld should be well built up 
and undercuts avoided. In the second case, corrosion is 
caused by one of the metals dissolving in the liquids, the 2 
different metals are the stainless steel of the tank and the 
mild steel of the weld. so that electrolysis can take place. 
Holes or pits set up corrosion because the liquid in them 
will soon have a different oxygen content from the rest of 
the liquid and thus form a small electric cell. The 3 reasons 
are discussed in detail anc their avoidance emphasized. 

Ha (9 

Aluminum and Its Alloys in Structural Buildings. (Alwmk. 
nium und seine Legicrungen im Bauwesen.) H. LAnpcreny. 
Bauwelt, Vol. 22, 1931, pages 957-958. 

Examples of large buildings and structures are described. 

Ha (9 

Mechanical Joints and Pipe Coatings. P. J. Larore (Boston 
Consolidated Gas Co.). Gas Age-Record, Vol. 68, Oct. 17, 1931, 
pages 581-582, 585. 

The experiences and practices of the Boston Consolidated 
Gas Co. on pipe joints and coatings are described. VVK (9) 

Use of Steel Castings in Welded Structures. J. G. Rirrer 
(Westinghouse Elec. & Mfg. Co.). American Metal Market, Vol. 
39, Feb. 19, 1932, page 6. 

Presented at meeting of Steel Founders Society of Amer- 
ica, Chicago, Ill., Jan. 20, 1932. General discussion of econ- 
omy and improvements, DTR (9) 

Alloy Steels in Locomotive Practice. I & II. B. Reep. Mechani- 
cal World & Engineering Record, Vol, 89, June 12, 1931, pages 
562-563; June 26, 1931, pages 606-607. 

Deals with various types of Ni steels. Comparison with 
V steels. WHEB (9) 

How Wire-Rope Construction Affects Selection. A. S. Rair- 
pen. Engineering News-Record, Vol. 108, Feb. 25, 1932, pages 
287-291. 

The manufacture of wire rope is subdivided into 3 main 
operations: (1) spooling, (2) stranding, and (3) closing. 
Each of these operations is outlined and discussed. Wire 
rope types and terms relative to them are defined. A tabula- 
tion of the common wire rope types listing them in order 
of their resistance to wear and giving the common ficld 
applications of each type is included. CBJ (9) 

Platinum in Electrochemistry (Platin in der Elektro- 
chemie). K. Arnot. Siebert Festschrift, 1931, pages 1-11. 

Of technical, chemically pure and “physically pure’ Pt 
used as anode in 50% HeSOx,, the first was the least at- 
tacked. This is ascribed to a finer structure due to presence 
of small amounts of other elements. No information is 
given as to the actual composition of the sesateten 7: 

WG (9) 

The Heat Treatment and Use of Aluminum Alloys ‘vor 
Aircraft Structures. Rosert J. Anperson. Fuels & Furnaces, Vol 
9, Nov. 1931, pages 1243-1250. 

Al alloys have almost entirely superseded wood and fabric 
in construction of aircraft, both of the lighter- and heavi 
than-air types. Only by suitable heat treatment and aging 
is it possible for metal alloys to meet the requirements 
high strength combined with light weight. Chemical c: 
position and physical properties of the most-used Al all 
are given and discussed. Maximum present attainment 
duralumin is represented by tests in Germany on a quenchcd 
and air-aged specimen which was further cold-rolled i 
then aged at about 125° C. The tensile strength was around 
64,000 lbs./in.2, the yield point 46,000 lbs./in.2 with } 
elongation of over 20%. The Al alloys best adapted to cas'- 
ing or forging are also described together with a discussicn 
of the application of the fabricated alloys to aircraft con- 
struction, CMB(3) 

Safety of Buildings Constructed with Metallic Frame Work. 
(La sicurezza delle costruzioni edili con ossatura metallica.) 
P. Ameri. La Metallurgia Italiana, Vol. 24, Feb. 1932, pages 10!- 
110. 

General discussion of advantages of steel frame work 
buildings compared with reinforced concrete. The form 
are easier to calculate and to test, and even where fire and 
earthquakes are to be considered, they are preferable. The 
article is of a qualitative rather than a quantitative nature. 

HWG (9) 

Material for Airplane Construction. (Baustoffrage bei der 
Konstruktion von Flugzeugen.) P. Brenner. Die Metallbérse, 
Vol. 21, June 27, 1931, page 1206. 

Paper before the Wissenschaftliche Gesellschaft ftir Luft- 
fahrt. May 1931; reviews the progress of Al and Be alloys 
and CrNi steels employed in aircraft construction with 
special reference to sea-planes. EF (9) 

Use of Aluminum in Architecture and Decorating of Homes. 
(1/Aluminium dans L’Habitation). Henri v’Auricuy. Aciers Spé- 
ciaux, Métaux et Alliages, Vol. 6, Aug. 1931, pages 404-414. 

A general survey of chemical, physical and mechanical 
properties of Al alloys. Principal uses of Al alloys in deco- 
rating homes. GTM (9) 

Metal Best for Walls of Buildings. M. B. Bowman (Bowman 
Bros., Inc.). Iron Age, Vol. 128, Dec. 24, 1931, page 1619. 

The advantages of metal walls lie in the great strength 
obtainable in the small thickness and the weathering quali- 
ties of such materials as Al, rustless steel and Cu. 6 all- 
metal buildings are slated for construction during 1932. 

VSP (9) 

Aluminum and Its Alloys in Navy Construction. (L’Alumi- 
nium et ses Alliages dans tes Construction Navales.) A. DE 
Brean. Revue de L’ Aluminium, Vol. 8, Mar.-Apr. 1931, pages 1371- 
1396. 

Historical development and present status of the use of 
light metals and their different applications and possible 
savings reviewed; particularly in marine construction. (9) 










Alloy Steels in Cracking Equipment. G. Ectorr & J. C. Mor- 
reLL. Refiner & Natural Gasoline Manufacturer, Vol. 10, Apr. 1931, 
pages 77-80. . 

Cr and Ni steels are chiefly used; others are important, 
notably those with Cu and Si; the most important parts in 
cracking equipment are: furnace tubes, headers and plugs, 
piping and pipe connections. Examples of corrosion are 
illustrated. WHEB (9) 

Valves and Valve Steels and Their Heat Treatment. Part 
1%. E. F. Davis. Fuels & Furnaces, Vol. 9, Nov. 1931, pages 1259- 
1264. 

Automobile valves are made by forging or extrusion at 
1800°-2100° F., or by welding stem to head. The alloy steels 
used contain Cr from 1.8 to 18%, Si 0.4-4.5%, Ni not over 
2.5%, Cu 4-9.5% or Al 1.75-6%. W, V or Mo steels are 
rarely used in America. Selection of alloy depends largely 
on whether the valves are to operate below 1000° or at 
1400°, 1500° or 1600° F. After forming the valves are an- 
nealed at 1400°-1650° F. to improve machinability but 
further heat treatment is confined to hardening of the stem 
tips only to give a hardness of C22 to C28 Rockwell. Quali- 
ties demanded in the valves are resistance to corrosion, 
strength, forgeability or weldability, and toughness. 

CMB (9) 

Stainless Steel Car Weighs Less than Seven Tons. Railway 
Mechanical Engineer, Vol. 106, Apr. 1932, pages 137-141. 

Detailed construction data of a Diesel electric car of the 
French Michelin Co. is given; the entire frame of the car 
is built up of cold pressed and spot welded sections of 18% 
Cr, 8% Ni stainless steel. The wheels have inflated pneu- 
matic tires at 85 lbs. pressure within the steel tires. The 
total weight of the car is 13,548 lbs. Ha (9) 

Use of Stellite in the Mining Industry. R. A. ELtiot. Canadian 
Mining Journal, Vol. 53, Feb. 1932, pages 70-71. 

A brief reference to the successful applications and to 
the possibilities of saving in costs effected by the use of 
stellite in the industry. The application of stellite by means 
of-the oxy-acetylene torch or the electric arc as hard fac- 
ing metal is called stelliting and is quite similar to the 
application of Fe by welding. Successful applications in- 
clude: clamping dies, shovels, pulverizing hammers, screw 
conveyors, roaster rabble blades and shafts. Means of appli- 
cation are briefly reviewed. WHEB (9) 

Cast-Iron Pipe for Columns and Column Cores. Engineering 
Vews-Record, Vol. 108, June 9, 1932, page 827. 

Pipes tested were 4.2” inside diameter and 0.3” thick, with 

sectional area of 4.3 in.2 The lengths ranged from 42” to 

5”. The columns tested were: 1. Cast-iron pipe alone. 2. 

pe filled with concrete. 3. Hooped concrete with pipe core. 

Hooped solid concrete, for comparison. Gravel concrete of 
f 1:1%; 2% mix was used with 6 gal. of water per bag of 

ment. The columns were 23 days old when tested. Plain 

st-iron pipe columns gave ultimate loads ranging from 

1,000 to 217,000 1lb., concrete-filled pipe 266,500 lb., solid 

mnerete columns 285,000 lbs., and for the cored columns the 

timate loads ranged from 338,000 to 400,000 lbs. CBJ (9) 

Mass Production Economies Sought for Small-House Con- 
‘ruction. Engineering News-Record, Vol. 108, June 2, 1932, page 800; 

k & Clay Record, Vol. 80, June 1932, pages 295-296. 

American Institute of Steel Construction held smail-house 

‘rum with discussions by engineers and architects. Steel is 
. rood residence material not only for its strength character- 

tic but for its ease of fabrication and erection and its 

ility to serve as a skeleton on which to hang materials. A 

‘tential market of 3,600,000 tons annually is available 
(assuming 300,000 new 6-room houses per year) made up of 
°,250,000 tons of shapes in the frame and 1,350,000 tons of 
sheet and strip in walls, floors, etc., according to the findings 
of a committee studying this problem. Majority of speakers 

vor shop fabrication and field assembly. CBJ (9) 

Federal Conservatory Uses Aluminum-Alloy Framing. Engi- 

ring News-Record, Vol. 108, Apr. 14, 1932, pages 539-542. 

Al trusses, purlins and glazing bars are used quite exten- 

vely in the new conservatory being built for the U. 8S. 
liotanic Garden at Washington, D. C. These were adopted 
mainly to reduce the cost of their maintenance, cleaning, 
and painting especially in the lofty portions that are dif- 
ficult of access and are subject to hot moist atmospheric 

onditions favorable to corrosion. Purlins and ridge cham- 
bers were fabricated of 4 S rolled % H or \4 H:; other 
apes, plates, rivets, and bolts, 17 ST; glazing members, 
3S 4 H; and cast Al 43. CBJ (9) 

Bearings for Heavy-Duty Service. Iron Age, Vol. 128, Dec. 24, 
1931, pages 1633-1635. 

Includes discussion. A symposium held in New York at 
the annual meeting of the American Society of Mechanical 
Engineers and sponsored by a special research committee 
on heavy-duty, anti-friction bearings. A brief abstract of 5 
papers that were presented is given. VSP (9) 

Long-Span Steel Framing in Pittsburgh Building. Engineer- 
ing News-Record, Vol. 108, Apr. 7, 1932, pages 510-512. 

New 37 story Gulf Oil building contains no columns in 
rentable space in the 30 story tower portion. Columns are 
grouped about elevator and service areas that form the core 
of the building. Double girders span between these columns 
and the wall columns. A special three-web built-up column 
was developed to carry the large column loads. CBJ (9) 

Steel-Plate Floor of New Type Installed in Several Bulld- 
ings. Engineering News-Record, Vol. 108, June 23, 1932, pages 889-890. 

Floor unit is made of two preformed sheets. The cross 
section shows 4 keystone-shaped cells formed by a V-shaped 
bottem element and a U-shaped top element, welded to- 
gether above the neutral axis. Most units used were 2’ wide 
and 7’ 7” long, although heavier units are made 12” wide. 
Span lengths also vary from 6 to 30’. The floor units to date 
have been made of pressed-steel sheets but a special rolling- 
mill is being built for future manufacture. The top and bot- 
tom elements are welded by resistance process. After weld- 
ing each section is dipped in a hot asphalt material to pro- 
tect against corrosion and serve as a binder and cushioning 
layer between the steel flooring and the concrete slab, or it 
receives a baked enamel finish as required by the under- 
writers, when the cells are utilized as electric conduits. 
Construction details are discussed. CBJ (9) 





Large Uses of Steel in Small Ways. 208th Article. Wheel- 
barrows. Steel, Vol. 90, Jan, 11, 1932, page 30 

The wheelbarrow industry normally consumes 9000 to 
10,006 tons of steel annually. In 1930 there were 341,000 
wheelbarrows manufactured (all-steel, part-steel, and wood) 
with an attendant consumption of 8655 tons of steel. JN (9) 

Welding on the U. 8S. Airship Akron. Irvine B. Hexter. Paper 
read before the 32nd Annual Convention, International Acetylene Asso- 
ciation, Chicago, Nov. 1931, 5 pages. 

Data of the U. S. Akron are given and a brief description 
of where and how welding was applied in the construction. 

Ha (9) 

New Welded Constructions in Steel Structures. (Neue 
geschweisste Koastruktionen im Stahlbau.) Technische Blatter 
der deutschen Bergwerkszeitung, Vol. 22, Jan. 31, 1932, pages 61-62. 

The article gives a few examples of new types of welded 
steel constructions. GN (9) 

Heat Hadiators. (Les Echangeurs Thermiques.) Revue de 
V’ Aluminium, Vol. 9, Jan.-Feb. 1932, pages 1643-1649. 

Several types of radiators of Al and light metals are de- 
scribed. AH+Ha (9) 

Light Metal in Ship Building. (Leichtmetall im Schiffbau.) 
Technische Blatter der deutschen Bergwerkszeitung, Vol. 22, Mar. 
1932, page 155. 

A general survey is given on the application of light 
metal in ship building. GN (9) 

Manufacture of Tubes Provided with Ribs and Their Be- 
havior under Thermal Stress. (Herstellung und Verhalten 
wirmebeanspruchter Fliigelrohre.) Die Rédhrenindustrie, Vol. 24, 
June 18, 1931, pages 145-147. 

The manufacture of tubes with welded-on ribs and their 
utilization are reviewed, The theoretical factors dominating 
the temperature course and testing results from measure- 
ments up to the present time are communicated. The effects 
of thermal expansions are pointed out and equipments for 
measuring the temperature conditions are given. The ad- 
vantages of employing tubes provided with ribs are sum- 
marized with special reference to the efficiency of combus- 
tion chambers. EF (9) 

Hopper Cars are Built of Aluminum. Railway Mechanical Engs- 
neer, Vol. 106, Apr. 1932, pages 131, 134. 

The detailed construction of 10 hopper cars of 70 ton 
capacity with bodies of Al alloys is described; the weight of 
each car is 38,900 lbs.; a saving of 21,200 lbs. was ad mary 

a 

Aluminum in the Dairy Industry. (Aluminium in der Milch- 
industrie). Schweizerische Technische Zeitschrift, Vol. 29, Apr. 21, 
1932, pages 251-252. 

The application in Switzerland of the Al-alloy Anticorodal 
to milk cans is described. Such cans are seamless pressed 
out of one piece and then improved by a special aging pro- 
cess. The advantages of Anticorodal for such purposes as 
contrasted with other materials are outlined. GN (9) 

Hard-Facing High-Pressure Valves. Power, Vol. 75, Apr. 
1932, page 549. 

Valves on the duplex boiler feed pumps of a southern 
company failed regularly after 500 hr. of operation. A thin 
stellite layer applied by oxyacetylene welding raised the 
life to 5000 hr. Failure was due to mushrooming of the base 
metal of the hard-faced disk seat. A harder and tougher 
base metal and a thicker deposit of the facing material in- 
creased their ratio over steel by more than 10 to 1. AHE (9) 

Materials in Ships. W. E. Brewetr, Jr. Product Engineering, 
Vol. 3, June 1932, pages 229-233. 

Speed, capacity, freight-handling facilities and space re- 
quirements demand building materials of highest quality 
in ship building. The average physical properties and chemi- 
cal composition of some high-elastic steels are tabulated, 
specifications for castings discussed and the importance of 
non-ferrovs metals illustrated. Ha (9) 

Are-Welded Pipe Line for Gold Mining. R. F. ALLEN. Jndustry 
& Welding, Vol. 3, Mar. 1932, pages 2-4. 11. 

The total length of the line is 5228’ with 40” intake’ di- 
ameter tapering down to 9” at the monitors; the line is 
welded throughout its length and serves for alluvial gold 
mining in Columbia. Ha (9) 

The Strength of Automobile Tube Frames. (Die Festig- 
keit von Automobilrahmen.) K. Aviorr. Die Réhrenindustrie, Vol. 
24, Apr. 9, 1931, pages 85-86; Apr. 23, 1931, pages 101-102; May 7, 
1931, pages 113-114. 

The advantages of a tube frame in comparison with the 
traditional profile iron frame is explained with the aid of 
the theory of strength of materials. The vibrations to which 
the tube frames and the chassis are exposed are outlined 
and the oscillation strength of the latter are wens, (9) 

Metals in the Pantograver. Wit1ttAM E. Batrey. Brass World, 
Vol. 28. Apr. 1932, pages 70-71. 

An illustrated description of the device used by the Navy 
Dept. for making engraved Cu plates for printing maps. 
The pantograver is essentially an improved collapsible 
parallelogram operating on the pantograph principle. 

WHB (9) 

Architectural Art-Craft and Fusion Welding. (Architektur- 
Werkkunst und die Autogenschweissung.) Jos. BrurmMMeL. Die 
Schmelzschweissung, Vol. 11, Apr. 1932, pages 75-77. 

The possibilities of welding in architectural ornamenting 
are illustrated by some designs of doors, lattice wore, “ 

a 

Tubes in Automobile Construction, (Das Rohr im Auto- 
mobil.) K. Avtorr. Die Réhrenindustrie, Vol. 24, Mar. 26, 1931, pages 
76-77. 

With reference to the recent Automobile Exhibition, Ber- 
lin, a new trend in automobile design was noticed insofar 
as an increasing number of companies incorporated tubes 

in their models. The salient features involved in the cal- 
culation of the frame are reviewed. In favor of the tube 
frame, the favorable resistance moment of the circumfer- 
ential cross-section is pointed out and the different frames 
on the Exhibition are briefly characterized. The writer’s re- 
marks on the steels and welding performances are of gen- 
eral nature. The replacement of the front axis by tubes 
have been carried out by some manufacturers. The further 
use of tubular parts in automobile bodies is ournmariey (9) 
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HEAT TREATMENT (10) 


Working and Heat-Treating Steel. (Lavorazione e tempera 
degli acciai.) A. Massenz. Ulrico Hoepli, Milan, 1931, 5th edition. 
Cloth, 4%4 x 6 inches, 252 pages. Price 12 lire. 

This is a pocket-size shop manual of an elementary nature, 
chiefly dealing with practical shop methods. Emphasis is 
laid on methods of quenching small tools to prevent crack- 
ing. Very little is said as to working, the volume dealing 
chiefly with heat-treatment, and including brief comment on 
carburizing, spark testing, hardness testing, pyrometry, etc. 

It is stated that steel is not heat-treatable with less than 
0.45% C, so the metallurgy contained has to be taken with 
a grain of salt. There is no alphabetical index. 

H. W. Gillett (10)-B- 

Recent Progress in Rail Material. (Les derniers Progres 
en Matiere de Rails.) Epmonp Marcotte. Revue Générale des 
Sciences, Vol. 43, Feb. 15, 1932, pages 81-86. 

In reviewing the various means applied for an improve- 
ment of rails the heat treatment with a view to obtain a 
sorbitic structure has proved to be very valuable as it re- 
sults in a greater economy in the replacing of rails. The 
sorbite treatment is effected by passing the rail through the 
furnace in a certain temperature zone. Shoes and bonds 
should be treated in the same way. Ha (10) 


Recent Progress in Heat Treatment of Ball-Bearing 
Races. Haaxon Stvyri. Metals & Alloys, Vol. 3, Feb. 1932, pages 
38-39. 

The author describes equipment developed for the treat- 
ment of ball-bearing races which has resulted in greater 
elimination of the human element and a more uniform prod- 
uct with improved conditions of working. WLC (10) 

Safety of Personne! an Important Factor in Heat Treating. 
NorMAN Kyser & R. H. Fercuson. Steel, Vol. 90, Jan. 25, 1932, 
pages 23-25. 

A detailed abstract and résumé of a pamphlet on “Safe 
Practices in Heat Treating,” issued by the National Safety 
Council. The pamphlet discusses the hazards presented to 
workmen engaged in the various phases of heat treating 
operations in metal working plants and recommends the 
safety precautions to be observed in each case. JN (10) 


Hardening (10a) 


Speculation on Hardening by Electromagnet. Correspondence 
from W. Rosennain. Metal Progress, Vol. 21, Mar. 1932, pages 71-72. 
Calls attention to discrepancies in the research of E. G. 

Herbert on the electromagnetic hardening of steel. 
WLC (10a) 

Choice and Hardening of High Speed Tool Steel. (Auswahl 
und Hirtung von Schnellistahl.) W. ScHoentnc. Maschinenbau, 
Vol. 11, Jan. 7, 1932, Pages 12-14. 

Compares American and German practice of hardening 
high speed tool steel. The former takes place at lower tem- 
peratures, thus avoiding any decarburization of the surface. 
Some experiments are reported revealing the strong influ- 
ence of the quenching and subsequent drawing temperatures 
and the time of heating on hardness, toughness and surface. 
Toughness decreases rapidly with higher temperature 
whereas sufficient hardness with greater toughness will be 
obtained by longer soaking and lower quenching tempera- 
ture. Tools soaked for one minute at 1230° C. gave better 
results than those quenched from 1290° C. without any soak- 
ing. For the regular high Cr and W tools the former prac- 
tice proved best by securing 64 Rockwell C with little decar- 
burization and satisfactory tenacity. It should be preferred 
to the Rockwell 66 C of the latter method. For proper draw- 
ing a temperature of 565°-580° C. is recommended with a 
30 minutes’ soaking and cooling in furnace or in the open 
air. Some practical hints are given as to prevention of 
cracking and distortion. RF'V (10a) 


Annealing (10b) 


Annealing of High Grade Sheet Metal. (Die Gliihung von 
Qualititsfeinblechen). E. Marxe. Stahl und Eisen, Vol. 52, Mar. 
17, 1932, pages 262-266. 

Annealing in open fire, pot, continuous and normalizing 
furnaces all given in detail as to temperature, furnace size 
and construction, fuel used, cooling, etc. Distinction is made 
hetween ordinary and “normal” annealing; in latter method 
temperature is brought appreciably above Acg point, fol- 
lowed by period of rapid cooling, and finally slow cooling. 
Disadvantages of continuous furnace annealing compared 
with annealing in single or double pot furnace are: 1. Hot 
gases on both sides do not uniformly surround pots. Car- 
riage and lower section of pot absorb great part of heat, 
and annealing in various parts of pot is not uniform. 2. Fur- 
nace cannot always be charged uniformly with same high 
grade material. 3. Slow cooling often produces large crystal 
grains. restricting physical properties, which is not desir- 
able. Each pot, in a single pot furnace, undergoes its special 
heat treatment, with rather rapid cooling, permitting pot to 
be withdrawn from furnace while at red heat. Flame uni- 
formly surrounds pot in pot furnace. Advantages of continu- 
ous furnace over pot furnace are: 1. Fewer pots used up. 
® Less fuel used. Advantages of “normal” annealing over all 
other methods are: 1. Finished sheet is exceptionally uni- 
form in physical properties and structure, permitting high- 
est deep drawing work. 2. Normalizing may be carried out 
conveniently and safely, even with larger sheets. 3. No pots 
needed. 4. No danger of sheets sticking, which is great in 
pot and continues furnace annealing. 5. More tonnage can 
be annealed in a few hours in normalizing furnace than can 
be annealed in several days in pots. Following classes of 
sheets should be normalized: 1. All sheets annealed only 
once, that must possess highest deep drawing qualities. 
2. For specially clean surface sheets, in addition to having 
good deep drawing qualities, they should be normalized, 
pickled, cold rolled and pot annealed. 3. In many sheet mills 
for greatest security in obtaining sheets of high quality, 
“normal” annealing is used for final anneal. Structure of a 
normalized sheet is shown, containing 0.1% C, Erichsen 11.7 
mm., Rockwell 54, T.S. 32.4 kg./mm2, elongation 40.5% on 
60 mm. length. DTR (10b) 
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Annealing of Copper Wire (Ricottura dei fili capillari aj 
rame). ©. Gamatrro. La Metallurgia Italiana, Vol. 24, Apr. 1932 
pages 292-294. : 

The author claims that bright annealing of Cu wire can 
be accomplished by using a closed cast iron container, 
packed full of coils of wire so as to leave but a small air 
space, The oxygen of the air is alleged to be absorbed by the 
cast iron at 300° C. or above, 400°C. being the operating tem- 
perature. Laboratory tests on passing a measured volume 
of air over gray iron at 400° C. (composition of the iron ang 
whether it was in turnings or in solid pieces not stated) are 
said to show the bulk of the oxygen to be used in oxidizing 
the iron, without. formation of CO. The cast iron is oxidized 
as a whole. The presence of graphitic C is not harmful. Iron 
containers other than cast iron work all right on the first 
heat, but lose their ability to take up oxygen thereafter. A] 
acts in similar fashion. The porosity of cast iron avoids 
such a phenomenon in its use. No data are given on the life 
of the cast iron container. The statements made appear to 
be based primarily on laboratory tests, and do not carry 
conviction to the abstractor. In a closed container the resi- 
dual oil on the wire is usually sufficient to produce a bright 
anneal if air is excluded during cooling so that the con- 
tainer may work all right without requiring the explanation 
as to preferential oxidation of cast iron. HWG (10b) 


Case Hardening & Nitrogen Hardening (10c) 


Recent Investigations of the Case Hardening of Locomo- 
tive Slide Bars (Neue Untersuchungen auf dem Gebiete der 
Einsatzhirtung von Lokomotiv-Gleitbahnen). HELLMUT CRAMER. 
Doctor’s Thesis, Technische Hochschule, Hannover. 

See Metals & Alloys, Vol. 2, Dec. 1931, page 309. (10c) 


Development of Continuous Gas Carburizing. R. J. Cowan. 
Heat Treating & Forging, Vol. 17, Dec. 1931, pages 1113-1117. 

Paper read before the Iron & Steel Division of the Ameri- 
can Institute of Mining & Metallurgical Engineers, Sept. 25, 
1931. See Metals & Alloys, Vol, 2, Dec. 1931, page 309. MS (16c) 


The Present Position of the Nitriding of Metallurgica! 
Products, (L’/Etat actuel de la Nitruration.) L. GuILLET. Genie 
Civil, Vol. 98, May 16, 1931, pages 489-495. 

The developments of the subject are treated under the 
headings of (1) steels for nitriding, (2) the operation and 
eontrol of the nitriding process and (3) the properties of 
nitrided steels and their applications. The very compre- 
hensive test results are reproduced in diagrams and micro- 
photographs, and the results of practical operations for 
various industries are tabulated. Ha (10c) 


Quenching (10d) 


Effect of Moisture in Salt Baths for Steei Treating. 
BernaRv Tuomas. Heat Treating & Forging, Vol. 17, Dec. 1931, pages 
1111-1112. 

Irregular results obtained in quenching in newly made 
salt baths or those which had stood for a time without work 
indicated that moisture was the cause of the breakages 
Although equal hardness could be obtained in two pieces of 
plate, one of which had been quenched in H2O and the other 
in a salt bath, the former had needles of martensite which 
were much larger than those obtained in the latter. Thess 
large needles would tend to increase brittleness. Tests were 
then made by adding H2O to salt baths known to be giving 
good results. Addition of only 1 part H2O to a bath contain- 
ing several cwt. of salt produced brittleness. The effects in- 
creased with addition of definite amounts of HeO until 
stage was reached where the results obtained were litt! 
better than those from an ordinary H2O quench. The effe: 
were felt up to a temperature of about 700° F. at whict 
temperature the salt appeared to boil for about an hou 
After this boiling, results obtained on quenching wou 
again be satisfactory at any working temperature possib 
with the particular salt employed. This indicates that 
order to be sure that a bath is free from moisture it shou! 
be heated to 700° F. and held there. MS (104 

Sorbitization of Rails at Petrowsky Works. W. I. Matyi. 
Domez. (Achievements of Metallurgy in USSR and Abroad), No. 
1931, pages 34-60. (In Russian.) 

Bessemer rails were quenched directly from the hot bed 
in water and were drawn by the heat still remaining in th 
metal. An automatic quenching jig received 12 m. rails, held 
them so as to prevent any distortion and immersed thei: 
heads in a water tank for about 30 sec. Full description of 
the quenching arrangement is given. Brinell, impact and 
tensile testing demonstrated that sorbitization of the head 
of the rail was quite uniform, though physical properti« 
were somewhat spotty. On an average, impact values in 
creased considerably while hardness and stiffness increased 
also. Altogether 82 rails were treated. (10d) 


Drawing (10e) 


On the Drawing Effects in Quenched Aluminum-Copper 
Alloys. (Ueber die Anlasswirkung von abgeschreckten Alu- 
minium-Kupferlegierungen.) W. Strenzer. Die Metallbirse, Vo! 
21, July 18, 1931, page 1350. 

The paper before the Kaiser Wilhelm Gesellschaft fiir 
Metallforschung, 1931, mainly refers to investigations of von 
Goeler & Sachs, Hengstenberg & Wassermann, Dix & Rich- 
ardson in addition to the speaker's own research work. The 
precipitation consists of four phenomena. The conversion of 
the homogeneous solid solution into a heterogeneous mix- 
ture takes place in 3 stages. EF (10e) 


Aging (10) 

Properties of Locomotive Tires Change with Age. Corr 
spondence from A. A. Stevenson (Ardmore, Pa.) Metal Progress, Vol. 
20, Dec. 1931, pages 81-82. 

The writer reports variations noted at the Standard Steel 
Works in 1898 in tensile tests on locomotive tires that can 
be explained as due to an aging effect. Data is given show- 
ing differences due to waiting a few days or a few weeks 
after the tire was made before testing. WLE (10f) 
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Welding & Cutting (IIc) 


Are-Welded Factory Building in Canada. Engineer, Vol. 152, 
Dec. 11, 1931, pages 617-618. 

Illustrated article describing the erection of the new 
switchboard building of the Canadian General Electric Com- 
pany at Peterborough, Ontario, the first all-welded building 
of any size in Canada. The lowest breaking stress obtained 
by welder working on this building was 12,250 lb. per linear 
inch for %” by %” fillets. In periodical field tests made on 
tension test pieces only, an average tensile strength of be- 
tween 53,000 and 54,000 Ilb./in.2 was obtained. In several cases 
the break occurred in the parent metal rather than in the 
weld. LFM (1lic) 

Outstanding Welding Developments in 1931. Compiled by the 
Meetings and Papers Committee of the Welding Society. Sheet Metal 
Industries, Vol. 5, Feb. 1932, pages 723-724, 727-728. 

Generalities on the growth of the welding field are set 
forth and new types of welding and cutting apparatus are 
discussed AWM (i1l1c) 

Outstanding Welding Developments in 1931. Compiled by the 
Meetings and Papers Committee of the American Welding Society 
Journal American Welding Society, Vol. 11, Jan. 1932, pages 5-9. 

The outstanding feature in the development of welding in 
1931 was the presentation of the Structural Steel Weld- 
ing Committee Report epitomizing a 5 years’ program of 
study and tests of various types of welded joints. Develop- 
ments in the following fields are also cited: Structural Steel 
Welding and Cutting, Pressure Vessels and Boilers, Pipe 
Lines, Machinery Construction, Tanks, Automotive Indus- 
tries, Hard Facing, Plumbing, Heating and Steam Fitting, 
Railroad Welding, Marine Welding, Gas Cutting, Welding 
and Cutting Apparatus and Welding Wire. TEJ (11°) 

Largest Welded Steel Bridge. Technical Publicity Dept. of the 
Skoda Works, Pilzen. Journal American Welding Society, Vol. 11, Jan. 
1932, pages 27-28. 

The largest fully welded trestle bridge in the world has 
1 span of 161 ft. 5 in., width 27 ft. 5 in., surface in plan 
4413 ft.2, weight 143 tons. The bridge was designed and 
‘onstructed by the Skoda Works and it connects the north 
and south parts of the Skoda Works in Plzen, Czecho- 
slovakia. The article includes a list of other all-welded 
structures. TEJ (11c) 

Fundamental Research Problems on Welding. Compiled by 
the American Bureau of Welding. Journal American Welding Society, 
Vol. 11, Feb. 1932, pages 5-7. 

A list of 50 fundamental research problems in welding 
which need investigation. The problems are divided into the 
following groups: (A) Investigations involving physical 
tests, (B) Involving considerable metallurgical experience, 
(C) Problems in physics, (D) Problems involving welding 
yrocedure, (E) Structural studies, (F) Problems involving 

hemistry, (G) Psychological. TEJ (llc) 

Report of the Oxy-Acetylene Committee. Paper presented at 
he Annual Convention, International Acetylene Association, Chicago, 
Nov. 1931. 

The progress made in the year 1931 in methods, equip- 
nent, and products, research, educational and promotional 
.ctivities and some other uses of oxygen and acetylene are 

xhaustively reviewed. Ha (llc) 
Welded Connections Pass Rigid Tests. Gas Age-Record, Vol. 
8, Dec. 19, 1931, page 881. 

Expansion joints and the welds of the electric welded 22” 
Panhandle-Eastern pipe line were given spring tests and 
800 lb. pressure tests with satisfactory results. VVK (llc) 

Carbon Arce Welding. A. Y. Stirrat. Welding Journal, Vol. 28, 
Yec. 1931, pages 378-380; Vol. 29, Jan. 1932, pages 14-15. 

Paper read before the members of the North-Western 
Branch of the Institution of Welding Engineers, Nov. 1931. 
Part I. In this portion of his paper, the author gives de- 
tailed procedure for carbon are welding. It is very impor- 
tant that welders are well trained. Graphitic carbons, %” to 
%” in diameter are used, with currents ranging from 400 to 
over 1000 amperes. Arc lengths from 1%” to 3” are employed. 
Welds are made in the horizontal position and are well 
hammered. Strength of carbon arc welds is satisfactory but 
ductility is low. Difficulty is encountered in controlling the 
are blow. The author believes that the use of carbon arc 
welding will gradually decrease. Part II. Following a quite 
complete historical outline of the development of the carbon 
arc welding process, the author discusses proper technique 
for good carbon arc welding. A long arc, kept in constant 
motion, is essential. TEJ (11c) 

Non-Destructive Testing of Welds. Canadian Engineer, Vol. 62, 
Feb. 2, 1932, pages 17-18, 52. 

Non-destructive tests for welds consist of hydrostatic, air 
pressure, reheating with a blowpipe, the stethoscope and 
the X-ray. These are briefly described. VVK (l11c) 

A New Type of Steel Floor. Joseru G. Suryvocx. Journal Ameri- 
an Welding Society, Vol. 11, Feb. 1932, pages 11-12. 

A report of loading tests on 3 full-size floor panels. Panels 
made of light weight stair channels interlocked. Different 
methods of attaching the members to each other were used 
in each case, namely—bolts, rivets and tack welds. With safe 
working loads, all three types of construction were entirely 
Satisfactory, but under overloading, both uniform and con- 
centrated, the welded panel was much stiffer than either the 
riveted or the bolted panels. TEJ (11c) 

Some Details of Welding in Boilerworks’ Practice. E. W. 
Tuompson & A. Jeavons. Welding Journai, Vol. 28, Dec. 1931, pages 
366-370, 383; Vol. 29, Jan. 1932, pages 6-10. 

Paper read before members of the Institute of Welding 
Engineers at Birmingham, Nov. 1931. Includes discussion. 
The authors review the development of welding processes 
as used in the manufacture of pressure vessels. Details of 
the hydraulic roller water-gas welding process are given. 
The authors believe that one of the most important p..ints 
in producing a satisfactory welded vessel is correct heat 
treatment. Much progress will have to be made in electric 
welding before it can be used safely for high pressure ves- 
sels. Experiments show that %” to %” electrode with cur- 
rents from 450 to 1000 amperes will be used, depositing metal 
at probably 50 lbs./hr. Tests show that the single Vee joint 
is better than the double Vee. TEJ (lic) 
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Development in Brazing 


LOWS freely, with remarkable 

penetration, at 1300° F., which 
is several hundred degrees lower 
than ordinary commercial brazing 
metals. ''Sil-Fos"’ is recommended for 
copper, brass, bronze, nickel, nickel 
silver, extruded brass and bronze, 
monel metal and other non-ferrous 
metals and alloys. 


Requires less than the usual amount 
of flux. None at all in many cases of 
joining copper-to-copper. 

Makes such strong, ductile, corro- 
sion resisting joints that it has already 
been adopted by a wide range of 
industries. 


Sold in rods, strip and pulverized 
by the pound at lower prices than 
you would expect in an alloy con- 
taining any silver. Labor saving in 
both brazing and cleaning frequently 
makes it the most economical alloy 
to use. In some cases of quantity pro- 
duction, the reductions in cost per 
joint by using "Sil-Fos"’ have been 
very large. 
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Are Welding Brings Strength and Economy to Residence 
Building. J. F. Lincotn. Welding, Vol. 3, Feb. 1932, pages 92-95. 
A description of arc welded steel frame house of practical 
design, the type of construction of which it is predicted will 
eventually become universal. This construction has many 
advantages over the conventional wood framing, the cost 
being approximately the same. 12 illustrations show the de- 
sign and method of construction. TEJ (lic) 


Equation for the Calculation of the Operating Costs of an 
Arec-Welding Shop. (Une formule pour le calcul des frais 
@exploitation dun atelier de soudure a arc.) Paut NEUMAYER. 
(Société Siemens-France.) Revue Générale de l’Electricité, Vol. 31, 
Jan. 23, 1932, pages 127-131. 

Develops an equation for calculation of operating costs. 
By means of this equation, author compares two systems; 
(1) direct-current converter set and bare electrodes, and (2) 
transformer and coated electrodes. Discusses the influence 
of the various factors in the equation on operating costs. 
Favors the use of the first system. MS (1l1c) 


The Advance of Electric Arc Welding. Epwarp Dacre Lacy. 
Metalliurgia, Vol. 5, Apr. 1932, pages 209-210. 

Reports some recent English applications. JLG (11c) 

Industrial Concerns in England Advocate Welding. E. Dacre 
Lacy. Welding, Vol. 3, Feb. 1932, pages 99-102. 

The author, having recently visited a number of manu- 
facturing concerns in various parts of England, tells how 
equipment for chemical, gas, cement and ship building in- 
dustries are fabricated by welding. Illustrated. TEJ (llc) 


Electric Welding (La soudure électrique). Part I, II. 
Matutiev. L’Industrie Electrique, Vol. 40, Nov. 25, 1931, pages 523-527; 
Dec. 10, 1931, pages 548-551. op 

Reprinted from Bulletin de la Société Frangaise des électriciens, 
Series 5, Vol. 1, Aug. 1931, pages 810-845. These parts deal 
with power supply of single-phase, d.c., and 2-phase weld- 
ing apparatus, various processes of electric welding and re- 
sistance welding machines. MS (lic) 


On the Effectiveness of Electro-Welded Reinforcements of 
Railroad Bridges. (Uber die Wirksamkeit ausgefiihrter Ver- 
stirkungen von Eisenbahnbriicken durch Elektroschweis- 
sung.) R. Bernuarv. Die Elektroschweissung, Vol. 3, Jan. 1932, pages 
1-10, 

The paper reports the results of investigations on the 
electro-welded reinforcements of 3 railroad bridges of the 
German Federal Railroad System. The extensions measured 
in the welded seams confirm that the seams participate in 
any movement of the parts adjacent to the seam. Permanent 
stresses could not be observed in the seams. X-ray examina- 
tions show the seams to be perfectly sound. GN (llc) 


Specifications for Welding Piping for High Temperature 
and High Pressure Steam Service. F. W. Martin. Paper read 
before the 32nd Annual Convention, International Acetylene Associa- 
tion, Chicago, Nov. 1931, 7 pages; Journal American Welding Society, 
Vol. 11, Feb. 1932, pages 24-27. 

Steam pressures of 1200 Ibs. to 1400 lbs. are in use in 
many power stations with temperatures of 750° F. to 850° F. 
The very highest type of welded work is necessary for steam 
pipe operating under these conditions. A specification for 
welding must first require that the welder is competent 
to make first class welds and that he is of a mental and 
moral character to be entrusted with work of great re- 
sponsibility. Second, it must inform the workman as to what 
kind of work is required in such terms that there will be 
a minimum of misunderstanding and errors in interpreta- 


tion: and third, it must provide for supervision and inspec- 
tion to insure that the finished work is as called for in the 
specification and will fulfill the requirements desired. These 
requirements are discussed by the author. See also ‘“Metal- 
lurgical Requirements for High Temperature Piping,” Metals 


& Alloys, Vol. 2, Oct. 1931, page 232. Ha+TEJ (11c) 


The Influence of Current in Arc-Welding Soft Steel. F. Ler- 
RING. Journal American Welding Society, Vol. 11, Feb. 1932, pages 7-8. 
Description of extensive welding tests carried out with 
A.C. as well as D.C. with either polarity at various current 
intensities on different thicknesses of metal. See Metals & 
Alloys, Vol. 2, Feb. 1931, page 41. TEJ (11c) 


Welding Reinforcing for Concrete Pipe. Jos. C. Corie. Welder, 
Vol. 3, Jan. 1932, pages 19-23. 

Two water lines using 60” pipe are described; pipes are 
welded in the field from sheets cut to size; each 12 ft. section 
weighs 7 tons. Ha (1l1c) 


Are Welding in Mercantile Shipbuilding. Provisions of the 
German Lloyd regarding the Use of Electric Welding in 
Ships. (Lichtbogenschweissung im Handelsschiffbau; Bestim- 
mungen des Germanischen Lloyd tiber die Anwendung der 
elektrischen Schweissung auf Schiffen.) G. Bucnussaum. Zeit- 
schrift Verein deutscher Ingenieure, Vol. 75, Sept. 26, 1931, pages 1229- 
1230. 

A historical sketch of the development of arc-welding in 
shipbuilding and a discussion of the instructions issued for 
electric arc welding of vessels. Ha (lic) 


Are Welding Large Cast Iron Pots. Ernest Baver. Welding, 
Vol. 3, Feb. 1932, pages 95-96. 

The author tells how cracked cast iron pots, 10 ft. in 
height, 10 ft. inside diameter, having a wall thickness of 
2” to 3”, are being successfully repaired by metallic arc 
welding. See also Metals & Alloys, Vol. 3, Apr. 1932, page 
MA 99. TEJ (11c) 


The Stress Distributions in Fusion Joints. E. G. Coxer & R. 
Lavi. Proceedings Institution of Mechanical Engineers, Vol. 120, May 
1931, pages 569-602. 

Includes discussion. Rather theoretical discussion of stress- 
es in the more elementary forms of welded joints. All joints 
so far as workmanship is concerned were assumed to be 
perfect. RHP (lic) 


All-Welded Hospital Building Erected at Boston. AntHoNy 
S. Coomes. Welding, Vol. 3, Mar. 1932, pages 147-149. 

The author describes the erection of the first shop and 
field welded municipal structure in Boston. Includes design 
details, inspection and qualification of welders. The building 
required 492 tons of steel. TEJ (11c) 
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Phases of Gas Welding. Gienn O. Carter. Paper read before the 
32nd Annual Convention, International Acetylene Association, Chicago 
Nov. 1931, 4 pages. : 

A diagram, or chart of nomenclature is laid out for the 
various methods of welding; gas welding, with oxy-acety- 
lene being subdivided according to the nature of the flame 
i.e. according to whether there is an excess of oxygen, a 
neutral flame, or an excess of acetylene. The different points 
are discussed. Ha (lic) 


Welding Allegheny Metal. G. van Dyxe. Machinery, Vol. 75 
July 1931, pages 875-876. : 
See Metals & Alloys, Vol. 3, Mar. 1932, page MA 72. Ha (lic) 


_ Automatic Are-Welding Applications. A. M. Canpy. (West. 
ee Electric & Mfg. Co.) Machinery, Vol. 38, Dec. 1931, pages 
0- A 
Presents methods of applying automatic welding to sey- 
eral operations, including, car wheels, well casing tanks, etc. 
Machines used are made by Westinghouse. RHP (11c) 


When a Bridge Becomes Old. L. R. CANFIELD. Journal American 
Welding Society. Vol. 11, Feb. 1932, pages 29-30. 

An interesting description of the reinforcement of floor 
and superstructure of a 31 year old bridge by use of arc 
welding. TEJ (1l1c) 

Discussion of Paper on “Maximum Stress; its Influence on 
Cost and Service Life of a Structure” by Everett CHapman. 
Journal American Welding Society, Vol. 10, Dec. 1931, pages 19-22. 

Discussion of Paper presented at Fall Meeting of the 
American Welding Society in Boston, Sept. 1931. Paper pub- 
lished in Journal American Welding Society, Vol. 10, Sept. 1931, 
pages 19-22. See Metals & Alloys, Vol. 2, Dec. 1931, page 306. 

TEJ (11c) 

Resistance Welding, What it is and What it does. M. | 
EcxMann. Industry & Welding, Vol. 3, Feb. 1932, pages 15-20. 

The author classifies resistance welding as (1) flash weld- 
ing and butt welding, (2) spot welding and projection weld- 
ing, (3) seam welding and line welding. The 3 classes are 
discussed and the method of their operation described. 

Ha (lic) 

Procedure for Welding High Manganese Steel Frogs and 
Crossings. A. F. Davis (Lincoln Electric Co.) Journal American Weld 
ing Society, Vol. 10, Dec. 1931, pages 51-52. 

Instructions for reclaiming worn frogs and crossings of 
12% Mn steel. TEJ (lic) 


Gas Welding in the Automotive Industries. ©. E. Escu. I» 
dustry & Welding, Vol. 3, Feb. 1932, pages 22-27. 

The application of oxy-acetylene welding for the different 
stages in automobile manufacture is described. Ha (llc) 


Variations in Battledeck Floor Construction. A. F. Davi: 
Journal American Welding Society, Vol. 11, Jan. 1932, pages 31-32. 

The author describes procedure used in the construction 
of a welded battledeck flooring for a 100 ft. by 50 ft. thre: 
story building. A wood floor may be laid over the steel plat: 
by the use of 2” by 4” wood sleepers which are fastened t: 
the steel plate by means of a special threaded nail. The floo: 
is then nailed to the sleepers. TEJ (11« 


Safety Feature in Oxygen Regulator Construction. Ear. 
Evietu (Bastian Blessing Co.). Welding, Vol. 3, Jan. 1932, pages 20-2 
Discussion of some of the potential hazards present i 
the regulation of high pressure oxygen and methods used b: 

the regulator engineer in. minimizing these hazards. 
TEJ (ilic) 

Production Gas Welding of Sheet Steel Cylinders. Ear 
Evietu (Bastian-Blessing Co.). Iron Age, Vol. 128, Sept. 3, 1931, pa; 
634. 

Discusses the fabrication of a refrigerant liquid receive 
It is a 14-gage steel cylinder, 4” in diameter and 10” lon: 
made from 2 cup-shaped halves, joined at the center girt 
seam by welding. Results, over a period of mos., show tha 
actual production of finished welds averages 45 pieces an hr 
with a gas consumption of 0.53 ft.3, each, of oxygen an: 
acetylene per piece. VSP (11c) 


Reduction of Manual Processes in the Manufacture of Milk 
Transport Cans by Acetylene Welding. (Verminderung der 
Arbeitsgiinge bei der Fabrikation von Milchtransportkannen 
durch Azetylenschweissung.) W. GREINER. Autogene Metallbea 
beitung, Vol. 25, Feb. 1, 1932, pages 38-40. 

Detailed description of the cutting of sheets and welding 
of parts. Ha (lic) 

Welding Field Storage Tanks. Evw. E. Dittman. Industry & 
Welding, Vol. 3, Feb. 1932, pages 8-11. 

Describes a lap joint and a butt-strap joint for storag: 
tanks with automatic welding machines. See Metals & Alloys 
Vol. 3, Apr. 1932, page MA 100. Ha (llc) 

Control of Welded Seams by the magnetographic Method 
(Controle des soudures par ia methode magnetographic.) 
C. Francue. /’Electricien, Vol. 63, Feb. 15, 1932, pages 81-83. 

There has always been difficulty in controlling the con- 
dition of a welded seam. The following method is a simple 
and effective test method to determine the condition of the 
weld. An electromagnet is placed across the seam and a 
piece of paper over the seam between the poles of the mag- 
net. Iron filings are spread over the paper. The magnetic 
lines clearly indicate whether the seam is continuous or in- 
terrupted by flaws or contains irregularities of any kind. 

: WR (lic) 

Gas Welding Opportunities under the Revised A.S.M.E. 
Boiler Code. Cuas. E. Gorton. Paper read before the 32nd Annual 
Convention, International Acetylene Association, Chicago, Nov. 1931, 5 
pages, Mimeographed. 

The work done by the Boiler Code Committee since 1911 
is reviewed; the newest 1931 edition does not place any ob- 
jection in the way of using fusion welding methods for pres- 
sure vessels as long as they fulfill the requirements as to 
quality of weld. Ha (lic) 

A Large Welded Steel Tank. (Ein geschweisster Stahigross- 
beh&lter.) E. Gentitomo. Montanistische Rundschau, Stahlbautechnik, 
Vol. 23, Aug. 16, 1931, pages 65-68. 

Arc welding was employed for the erection of a tank in 
sugar industry. The peculiar conditions of the erecting 
place, tests on seams of welded samples involving differently 
shaped seams and water pressure tests on the completed 
tank are described at length. EF (llc) 
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Building up Worn Shafts by Are-Welding. H. E. Hermann. 
Machinery, Vol. 38, Nov. 1931, psec 204. 

The shaft of a tire welding machine was built up by 
welding when it was impossible to shut down long enough 
to replace the shaft. Metal was welded on to a depth of 
3/16”. RHP (lic) 

Oscillator Stabilizes A. C. Welding Are. J. B. Ginn. Electrical 
World, Vol. 99, Feb. 27, 1932, page 405. 

Addition of a high-frequency oscillation circuit in parallel 
with the secondary of a welding transformer eliminates most 
of the obstacles that have prevented a.c. welding from com- 
peting favorably with d.c. welding. It avoids the necessity 
of a high open-circuit voltage in the secondary of the weld- 
ing transformer to re-establish the arc when it is inter- 
rupted. A compact portable a.c. welder is illustrated. 
WHEB (lic) 


A Self-Stabilizing D.C. Welding Generator. K. L. HANSEN. 
Electrical Engineering, Vol. 51, Feb. 1932, pages 108-111. 

A new machine is briefly described and illustrated that 
requires no external reactor, but employs a special field 
winding to compensate for resistance fluctuations in the 
welding circuit. The machine is completely self-contained 
and self-excited. Shifting of brushes permits very fine ad- 
justments of current. Features claimed for the machine are 
(1) the external reactor has been eliminated, (2) current 
impulses in the main circuit are reflected into the generator 
field to quicken magnetic flux changes, (3) the exciter has 
been eliminated without resorting to a 2-pole armature and 
four-pole field structure, (4) all regulating rheostats and 
switches have been eliminated without limiting the range or 
adjustment of welding currents, and (5) desirable arc char- 
acteristics are obtained over the whole range. WHB (llc) 

Welding of Nickel and its Alloys. (Zur Frage der Schweis- 
sung von Nickel und seinen Legierungen.) Hans A. Horn & 
W. GetppacH. Schmelzschweissung, Vol. 11, Jan. 1932, pages 5-11; Feb. 
1932, pages 40-43. 

It is shown under which conditions and by which means 
sound and technologically good welds with Ni and its alloys 
could be made. Pure Ni, Mn-Ni alloys, Cu-Ni alloys cast 
and rolled (70% Cu, 30% Ni), and “Nicorro,” an alloy of 67% 
Ni, 38% Cu, and German silver were investigated. Fluxes, 
velding rods and gas and electric welding methods were 
tested with regard to quality of the weld. The microstruc- 
‘ure of all welds was taken and the physical properties for 

ich individual test are tabulated. For details the paper 

i1ust be referred to. Ha (llc) 

Discussion of Paper on “Automatic Gas Cutting” by R. F. 

ELMKAMP. Journal American Welding Society, Vol. 10, Dec. 1931, 

ges 11-12. 

Discussion of Paper presented at Fall Meeting of the 
.merican Welding Society in Boston, Sept. 1931. Paper pub- 

shed in Journal American Welding Society, Vol. 10,. Sept. 1931, 
rages 36-38. See Metals & Alloys, Vol. 3, Jan. 1932, page MA 17. 

TEJ (11c) 

Allegheny Metal in Dairy Equipment. L. W. Hosrerrier. 

urnal American Welding Society, Vol. 11, Jan. 1932, pages 25-26. 

Extracts from an address presented at the National Dairy 

position, Atlantic City, Oct. 22, 1931. The author gives de- 

led procedure for oxy-acetylene and are welding of 18% 

—8% Ni steels such as Allegheny Metal, Resistance weld- 

z of this material is also mentioned. Weld decay and 

rbide precipitation are discussed. TEJ (11c) 

Fundamental Data Pertaining to Resistance Welding. G. A. 

uGHES. Welding, Vol. 3, Feb. 1932, pages 84-87; Mar. 1932, pages 

4-156. 

The author describes the principles of various resistance 

elding processes and the important factors affecting the 

ot welding process. By some one of the resistance welding 
ethods, nearly all metals and alloys can now be welded. 
teel plates over %” thick have been spot welded. Current 
ed was 100,000 amperes and pressure 40 tons. The pres- 
ire required varies with the thickness of the work, chem- 
al properties of the material and current used. Power fac- 
tor on single spot welding machines ranges from .35 to .50. 
Tests show that where several spot welders are connected 
t operate from a single transformer, its kwa. capacity 
ould be about 66% of the total rated kwa. of the welders. 

‘pper electrodes give the best results. Chemical analysis 

‘ weldmetal shows it to be practically the same as the un- 
welded low carbon steel. For ideal spot welding conditions, 
the plate should be very close to the following analysis: 
’ 0.25% or less, Mn 0.40-0.80%, P .025% max., S .025% max., Si 
low as possible. Part II. The four variables to be considered 
n resistance welding are: (1) the voltage across the elec- 
trodes, which is usually between 4 and 14 volts, (2) electrical 
resistance at the joint, (3) pressure of the electrodes, (4) 
current. Tests on open hearth steel of less than .40% C con- 
tent show that average strength of resistance welds is 93% 
of strength of parent metal. The author discusses design of 
butt welding machines, efficiency of resistance welders, 
strength of welds and the testing of a resistance welded bar 
joist. TEJ (11c) 

Welding in Structural Steel Work. (Die Schweissung im 
Stahibau.) A. Hivpert (Technische Hochschule Berlin). Montan- 
istische Rundschau, Vol. 23, Nov. 16, 1931, pages 89-93. 

The rapid progress in the adoption of welding in structural 
work during the last 1% years is reviewed. The legal en- 
actments during this period of time are briefly considered, 
the advantages in comparison with riveting are summarized 
and the scope of welding is clearly shown in 13 representa- 
tive illustrations. Paper at the Deutsche Bauaustellung, Ber- 
lin, 1931. See also Metals & Alloys, Vol. 2, Dec. 1931, page 307. 

EF (ilc) 

The Application of the Oxy-Acetylene Process in the Pro- 
duction of Motor Cars. R. E. Escu. Journal American Welding So- 
ciety, Vol. 11, Jam. 1932, pages 23-25; Paper presented to the 32nd 
Annual Convention of the International Acetylene Association, Chicago, 
Nov. 1931, 6 pages. 

The oxy-acetylene welding process has a well established 
field in the automobile industry. The author describes va- 
rious applications of this process in the manufacture of 
automobile bodies and other parts. In construction and 
maintenance work in connection with plant equipment, the 
oxy-acetylene process, both for welding and cutting, is al- 
most indispensable. Ha + TEJ (lic) 









Relief of Welding Strains by Annealing. Cuaries H. Jen- 
NINGS (Westinghouse Elec. & Mfg. Co.). Journal American Welding 
Society, Vol. 10, Sept. 1931, pages 26-29; abstracted American Ma 
chinist, Vol. 75, Nov. 1931, page 766; discussed Journal American 
Welding Society, Vol. 10, Dec. 1931, pages 24-26. 

Paper presented at the Fall Meeting of the American Weld- 
ing Society in Boston, Sept. 1931. A “soaking time-stress 
curve” chart is included. See Metals & Alloys, Vol. 2, Dec. 1931, 
page 310. RHP + TEJ (lic) 

A Sign of Progressive Manufacturing. I. C. Jones. Journal 
American Welding Society, Vol. 11, Feb. 1932, page 27. 

Description of fabrication of a large electrically illumi- 
nated sign which was fabricated from 20 gage sheet steel 
by means of the oxy-acetylene welding process. Advantages 
of this method of fabrication are discussed. TEJ (11c) 


Permanence for Roofs. Owen C. Jones (Linde Air Products Co.) 
Journal American Welding Society, Vol. 2, Dec. 1931, pages 50-51. 

Various building projects are described to illustrate the 
adaptability of the welding blowpipe for Al roofing installa- 
tions. TEJ (1l1c) 

Shrinkage Strains in Butt Welded Joints. C. H. JENNINGS. 
Welding, Vol. 3, Feb. 1932, pages 119-122. 

Rigid 1%” butt joints of the 60° double vee type were arc 
welded with 5/32” bare mild steel electrode. Six types of 
welding procedure, varying in the method of depositing the 
weld metal and the application of peening in certain cases, 
were investigated. By taking strain gage measurements on 
each specimen before and after welding, data were obtained 
on which the author based the following conclusions: (1) 
There is very little difference between the shrinkage strains 
as obtained by the cross weave procedure and the horizontal 
layer procedure, (2) Smaller shrinkage strains were obtained 
by the vertical layer procedure than by the cross weave, 
horizontal layer and vertical weave procedures. (3) The 
vertical weave procedure developed the greatest shrinkage 
strains. (4) The peened horizontal layer procedure developed 
smaller shrinkage strains than the cross weave, the hori- 
zontal layer, the vertical layer and the vertical weave pro- 
cedures. (5) The peened vertical layer method produced the 
smallest shrinkage strains. (6) Peening is very effective as 
a means of reducing shrinkage strains in butt welds. (7) 
Stresses in butt welds are not evenly distributed along the 
joint. The exact stress distribution depends upon the rigidity 
of the joint and the method of welding. (8) Peening is very 
effective in producing a uniform stress distribution in butt 
welded joints. TEJ (11c) 

Welding—The Engineer can Make it or Break it. R. Kraus. 
Product Engineering, Vol. 3, Jan. 1932, pages 29-31; Feb. 1932, pages 
77-78. 

The success of welded designs depends greatly on the 
preparation, amount of welding, handling and accessibility 
of joints; these 3 factors are discussed from the point of 
view of using the metal to best advantage. Sketches show 
how welds should be arranged to avoid shrinkage stresses. 
It is the task of the designing engineer to take these points 
into account when laying out a welded piece. The correct 
and wrong way in using fillet welds is illustrated by exam- 
ples in order to eliminate excessive welding and handling, 
increasing accessibility and speeding assembly. Ha (llc) 

The Welding Engineer. (Der Schweissingenieur.) FE. KALiscnu. 
Schmelzschweissung, Vol. 11, Feb. 1932, pages 25-27. 

The necessity of expert supervision of welding processes 
by properly educated or trained men is pointed out and the 
opportunities described which are offered in Germany for 
this purpose. The question is discussed whether this training 
should be simply directed towards producing an expert in 
welding or if also this curriculum of 13 weeks should give 
broader education in engineering; this is answered in the 
negative as these schools shall preferably train in practi- 
cal ways. Ha (1l1c) 

The New Keel Multi-Flame Blowpipe. C. F. Kee... Journal 
American Welding Society, Vol. 11, Feb. 1932, pages 16-19. 

Article from the Swiss Journal de la Soudure. Reprinted from 
the Welding Journal, Vol. 28, May, 1931. Author gives a descrip- 
tion of an interesting and important innovation in oxy- 
acetylene welding, namely the so-called multi-flame blow- 
pipt by the use of which it is claimed, the speed of welding 
can be increased 50 to 60% and the cost reduced 25 to 30%. 
The blowpipe and its operation are described and its various 
advantages over the single-flame blowpipe are discussed. 

TEJ (11c) 

Discussion of Paper on “The Future of Welded Ship Con- 
struction” by J. Kyexstap. Journal American Welding Society, Vol. 
10, Dec. 1931, pages 12-14. 

Discussion of Paper presented at the Fall Meeting of the 
American Welding Society in Boston, Sept. 1931. Paper pub- 
lished in Journal American Welding Society, Vol. 10, Sept. 1931, 
pages 13-16. See Metals & Alloys, Vol. 2, Dec. 1931, page 310. 

TEJ (11c) 

Stress Distribution in Welded Joints. (Die Spannungsver- 
teilung in Schweissungen.) W. Hovcaarnr. Zeitschrift fiir ange- 
wandte Mathematik und Mechanik, Vol. 11, Oct. 1931, pages 341-348. 

A mathematical treatment of (a) reinforcement and stif- 
feners and (b) lap welded joints. The formula derived by 
the writer is fully substantiated by previous experiments of 
Hammond Smith (Journal American Welding Society, Vol. 8, Sept. 
1929) concerning lap-welded joints. EF (11c) 


Riveting (Id) 

An Investigation of Duralumin Rivets. I. G. Suoutctn. Cen 
tral Aero-Hydrodynamical Institute, No. 81, May 1931, 80 pages, 83 
figures. (In Russian) 

Several thousand mechanical tests of riveted joints indi- 
eate that for general work rivets of duralumin containing 
2.5-3.5% Cu aged 7 days in air after quenching in water at 
500° C. are the best. They have 21.5-23 kges./mm.2 strength 
aged in driven condition and 24.5-26.3 kges./mm.2 in unde- 
formed state. Duralumin containing 2% Cu is too soft (20.5 
ke./mm.2 and 22.5 kg./mm.2) while the alloys containing 
3.6-5% Cu are difficult to drive. They have 23.5-25.5 kges./mm.2 
and 26.5-28.5 kges./mm.2 for tensile strength. Hand riveting 
promotes the formation of cracks in rivets. Time after 
quenching and the size of the clearance between the shank 
and the hole act similarly. Standard specifications for dura- 
lumin rivets used in Russia are given. (11d) 
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WORKING OF METALS & ALLOYS (12) 
Melting & Refining (12a) 


Refining of Bismuth. (Das Raffinieren von Wismuth.) 
Tuews. Die Metallbérse, Vol. 21, Sept. 12, 1931, pages 1705-1706. 
The starting materials for the production of refined Bi 
are given and the removal of the following impurities are 

fully described: As, Cu, Pb, Zn, Te, Au, Ag. 10 references. 
EF (12a) 


Melting of Grey and Malleable Iron in the Indirect-Are 
Furnace. J. C. Bennett & J. H. Voce. Iron & Steel Industry, Vol. 5, 
Oct. 1931, pages 19-21. 

Condensed from a paper before the American Foundry- 
men's Association. Discusses results obtained, handling 
methods and costs. Higher costs are balanced by great flexi- 
bility of the furnace. See Metals & Alloys, Vol. 2, Dec. 1931, 
page 312. CHL (12a) 


The Scientific Principles of Open Hearth Steel Production. 
(Die wissenschaftlichen Grundlagen des Herdofenschmelizens 
der Stahlerzeugung.) E. Lusoysatzxy. Montanistische Rundschau, 
Vol. 24, Jan. 1, 1932, page 1-8; Jan. 16, 1932, pages 1-5; Feb. 1, 
1932, pages 5-8 

The paper endeavors to systematically discuss the metal- 
lurgy of the open hearth process on the basis of our present 
knowledge. After establishing the saturation limit of FeO 
in Fe in dependence on the temperature, the law governing 
the distribution of FeO between slag and metal bath is in- 
vestigated and the process of diffusion of FeO from the slag 
into the metal is explained by means of the osmotic pressure, 
the capillary attraction, Euler's continuity equation and con- 
siderations on the separation of admixtures which have been 
given by the author in previous publications in “Montanis- 
tische Rundschau.” The relations of equilibrium for the oxi- 
dation of C. Mn, Si and P are reviewed. The theory of desul- 
phurization which is based on Nernst’s rule on the vapor 
pressure of oxides and sulphides is corroborated by prac- 
tical experiments. The qualitative effect of Mn and Si on the 
deoxidation and the separation of the silicates formed is dis- 
cussed. As to the quantitative possibilities of the deoxidation 
effects of these elements former investigations of the author 
are referred to. The physical laws favoring the formation of 
slag components which favorably affect the refining in the 
open hearth are summarized. Finally, it is pointed out that 
all occurrences in the open hearth must be correlated in 
order to successfully study the process. 45 references. 

GN (12a) 


Casting & Solidification (12b) 


Permanent Mould Foundry Practice for Bronze Castings. 
H. Martius. Metal Industry, London, Vol. 39, July 24, 1931, pages 
75-76: July 31, 1931, pages 103-104. 

See Metals & Alloys, Vol. 2, July 1931, page 135. (12b) 


Rolling (12c) 


Aluminium Sheet Production, Part XI. Planning Methods. 
Part XII. Rolling Operations. Rozert J. ANDERSON. Metallurgia, 
Vol. 5, Jan. 1932, pages 87-90; Feb. 1932, pages 127-129; Mar. 
1932, pages 161-163; Apr. 1932, pages 201-202, 208. 

Gives methods for keeping records, scheduling and cal- 
culating amounts and sizes of slabs required for various 
sheet orders. Discusses rolling of slabs prior to finishing 
to gage. JLG (12c) 


Slab Mill Driven by Three Reversing Motors. A. F. Kenyon 
(Westinghouse Elec. & Mfg. Co.). Blast Furnace & Steel Plant, 
Vol. 19, Dec. 1931, pages 1560-1561, 1571. 

Describes electric drive for a 44-in. reversing universal 
slabbing mill in the Chicago district. Ingots up to 30’°x64” 
in cross section and weighing as much as 40,000 lbs. can 
be rolled. Main horizontal rolls are driven directly without 
pinions by a 10,000 h. p. twin motor drive consisting of 2 
double armature, 5,000 h. p., 700 volt, 40-80 r.p.m., d.c. re- 
versing motors. Combined maximum torque is 1970 ton-ft. 
corresponding to a peak capacity of 28,000 h. p. at 37 r.p.m. 
Vertical edging rolls are driven, through reduction and 
miter gearing, by a 2500 h. p., 700 volt, 79-225 r.p.m., single 
armature, d.c. reversing motor, with maximum emergency 
torque capacity of 250 ton-ft. at speeds up to about 74 
r.p.m, Motors are connected in parallel and supplied with 
variable voltage d.c. power from a 5-unit, 6 bearing fly- 
wheel motor-generator set consisting of three 3500 kw.. 
700 volt, compound generators, connected in parallel, a 
6500 h. p., 3-phase, 25 cycle, 6600 volt, 370 r.p.m. wound 
rotor induction motor, and a 9$0-ton, 15 ft. diameter steel 
plate flywheel, when running at synchronous speed of 375 
r.p.m., rotating parts have a total stored energy of 270,000 
h.p.-sec. Installation represents greatest power and torque 
applied to a reversing mill. MS (12c) 


Forging (12d) 


Production Control in Drop Forge Plants. L. E. Runy (Pitts- 
burgh Forgings Co.). Heat Treating & Forging, Vol. 17, Nov. 
1931, pages 1029-1033. 

Discusses organization, operation and functions of a pro- 
duction control department. A unified production depart- 
ment and careful planning of every job greatly simplify 
operations and reduce costs. Forms used are illustrated. 

MS (12d) 


Modern Drop and Die Hammers in Forging Practice. (Neu- 
zeitliche Fall- und Gesenkhimmer in Gesenkschmieden.) 
S. Wert. Stahl und Eisen, Vol. 52, Feb. 11, 1932, pages 144-148. 

Improvements that have been carried out with drop ham- 
mers and swaging hammers in recent times are brought out 
in discussion and illustrations. Examples of the latest im- 
provements are shown for lifting device, regulating device 
for a punch, stamp and die, rebound, drive for lift, plunger, 
flexible connection between the piston rod and the hammer 
plunger, etc. DTR (12d) 
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Behavior of Metals During Hot Pressing. (Verhalten der 
Metalle beim Warmpressverfahren.) Die Metallbérse, Vol. 2} 
Apr. 18, 1931, pages 724-725; May 16, 1931, pages 916-917: 
May 23, 1931, pages 964-965. Ee 

Summarizes the research work of Tammann, Tucker, Gen- 
ders, Doernickel & Trockels, Pearson, Met and Smythe. with 
emphasis on the contributions of the last 3 investigators 

EF (12d) 


Machining (12g) 


Cutting Steel with a New Cemented Carbide. Rocrer D. Pros- 
ser (Thomas Prosser & Son). Machinery, Vol. 38, Dee 193] 
pages 296-298. em 
_ Gives results of tests conducted on Widia-X to determine 
its capacity for machining steel. Permits increased speed 
and does not “crater” readily. Gives some suggestions for its 
use. RHP (122) 

Machinability of Free-cutting Brass Rod. ALAN Morris 
(Bridgeport Brass Co.). American Institute Mining & Metallurgical 
Engineers, Technical Publication No. 454, 10 pages. , 

The “machineability” of free-cutting brass and a few other 
alloys was determined by means of a pendulum-type cutting 
machine in which the single tool swept out a section of the 
specimen and the energy used was measured by the swing 
of the pendulum. In the 60:40 brass a variation in the Cu 
content of several % had practically no effect on the ma- 
chineability. As the Pb content of the brass increased the 
machineability increased rapidly up to 3 or 3.5% Pb. Heat 
treatment changed the machineability, and the machine- 
ability was apparently decreased by the 8 phase. Machine- 
ability was improved by cold work. Machineability could 
not be predicted from the tensile strength. 2 references. 

ILG (122) 

Machining Electro-deposited Nickel. C. H. Faris. American 
Machinist, London, Vol. 74, Jan. 29, 1931, pages 68E-69E. 

Tables are given for the grain size and hardness and 
velocity of grinding wheels and cutting velocities for turn- 
ing and milling of electrolytically deposited Ni. Ha (12¢) 

Cutting Threads on a Rolling Gear Cutting Machine. 
(Gewindebearbeitung auf Riider-Wilzfrasmaschinen.) K vp: 
GLASER. Maschinenbau, Vol. 10, Aug. 20, 1931, pages 532-524 

Various methods are discussed and the rules for choosing 
the correct method as well as the correct load are given 

MAB (1 ) 


Drawing & Stamping (12h) 


Reduction of Cost of Production of Steel Tube Connections 
by Combining Cold Drawing and Hot Pressing (Kostenver- 
ringernde Herstellung von stihlernen Rohrverbindungen 
durch Kombination von Kaltziehen und Warmpressen). |) «; 
Werkzeug (supplement to Maschinenkonstrukteur-Betriebstechnik). Vol. 
7, June 10, 1931, pages i27-128. 

The crude material is prepared in a skillful way for hot- 
pressing by cold stamping and drawing. The method per- 
mits many variations and appears promising. MAB (12h) 


The Production of Motor Laminations. R. L. Payne. M ta! 
Stampings, Vol. 4, June 1931, pages 481-486. 

There are three methods in common use for reducing Si 
steel sheets to strips for the production of motor lamina- 
tions. A gang slitter cuts the sheet lengthwise into a num- 
ber of unscalloped strips; a scroll shear cuts out scalloped 
strips along the width of the sheet; while a double crank 
press, equipped with either a 3-stage scalloping die or a 2 
station progressive die, cuts the Sheet lengthwise into scal- 
loped strips. A fourth method uses a double crank press with 
a staggered gang die for blanking out plain lamination discs 
or wafers. JN (12h) 


Thin Strip Steel for Deep Drawing. H. T. Morton & I. A 
RuMMLER (Hoover Steel Ball Co.). American Society for Stvel 
Treating Preprint No. 21, 1931, 8 pages. : 

Paper read and discussed before the Boston Convention of 
the Society in Sept. 1931. The authors discuss tests for con- 
trol of the quality of hot and cold rolled strip steel for deep 
drawing work. WLC (12h) 


Pickling (12i) 

Etching Aluminum Ware. (Das Beizen von Aluminium- 
stiicken.) Strecer. Zeitschrift fiir die gesamte Giessereipraxis; |)as 
Metall, Vol. 52, Jan. 11, 1931, page 12. 

The compositions of solutions to give bright and matte 
finishes to Al articles and their methods of use are given 

WHEB (12i) 

Influence of Pickling Operations on the Properties of Steel. 
T pnaiainas Rolling Mili Journal, Vol. 5, Apr. 1931, pages 275-289, 

11 references. The pickling of iron and steel usually pro- 
duces an effect of brittleness. The resultant changes in 
physical properties are attributed to the presence of ab- 
sorbed hydrogen. The acid cleaning of low and medium- 
carbon steels is not detrimental and the brittleness produced 
is but temporary. In 10% HeSO, solution, or in an equivalent 
solution of acid sodium sulphate, HCl, or HF, the degree of 
brittleness increases also with the temperature of pickling 
up to 122° F. This embrittling effect disappears gradually 
at room temperatures and more rapidly at higher tempera- 
tures. Bend tests and tensile tests made on laboratory test 
strips before and after pickling agree with these state- 
ments. A heat-treated Ni-Cr steel strip, however, displays 
very little brittleness after pickling. Electrolytic pickling in 
HeSOq solution results in severe embrittlement, which dis- 
appears on heating to 212° F. Electrolytic pickling in caustic 
soda solution, sodium cyanide or a mixture of sodium car- 
bonate and sodium bicarbonate produces but a slight em- 
brittling effect. Cracks. may develop during pickling in the 
case of steels that have been subjected to strain and in- 
sufficiently annealed. The addition of 2% pyridine or quino- 
line to an acid pickling bath may reduce the embrittling 
effect considerably. Hydrogen brittleness may be imparted 
to steel by the operations of electro-plating. This is a more 
permanent form of brittleness and requires more vigorous 
attention than does the brittleness resulting from acid 
pickling. JIN (12) 
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Cold Working (12j) 


Mechanics of Chipless Forming; Rolling, Pressing, Draw- 
ing, ete. (Mechanik der spanlosen Formung; Walzen, Pressen, 
diehen, wsw.). G. Sacus. Zeitschrift Verein deutscher Ingenieure, 
Vol, 76, Jan. 16, 1932, pages 49-54. 

The author points out that at the present time the fléw 
phenomena of solid bodies, plasticity phenomena, still lack 
a mathematical treatment which would permit a practical 
prediction of behavior. The simplest question is that of the 
amount of energy required for a certain deformation; from 
this, the actual distribution of stresses should then be de- 
rived. The calculation and methods of taking ef flow curves 
is discussed and diagrams are developed to show the be- 
havior of and the distribution of stresses in a piece of metal 
after different kinds of mechanical treatment. The process 
if deep-drawing is also investigated, and calculated and 
tested curves for the press force against the path of the 
press plunger are given. 18 references. Ha (12j) 


Methods used in Fabricating Allegheny Metal. Machinery, 
Vol. 38, Dec. 1931, pages 244-246. 

Allegheny metal is an 18-8, Cr-Ni alloy having an ultimate 
tensile strength of 90,000 to 100,000 lbs./in.2 Elongation 60 
to 70%. Little cold working will increase the tensile strength 

» 120,000 to 125,000 Ilbs./in.2 Discusses correct procedure in 
turning, cutting, drilling, punching, drawing, and pickling. 

RHP (12j) 

Coldwork Method of Gun Construction. T. C. Dickson. Army 
Ordnance, Vol. 12, Nov.-Dec. 1931, pages 188-195. 

The designer, maker and user of guns are not interested 
in “slip,” “yield,” “creep,” “step,” “slippage” and similar 
phenomena exhibited by the metal when in the form of 

olid cylindrical specimens, but they are interested in the 
naximum pressure to which a given gun can be subjected 
repeatedly with safety. Whatever may be the various 
phenomena produced in steel during coldworking, the prac- 
ical fact remains, that single piece guns have been made 
y the coldworking process (enlargement of the diameter of 
he bore by coldworking from 1-12%) which, for the same 
imensions and weight, are stronger than built-up guns. Ex- 
erimental results show the maximum beneficial results are 
btained by soaking hollow cylinders after enlargement of 
1e diameter by coldworking at about 325° C, Centrifugally 
ast guns are normally coldworked to about 12% enlarge- 
ent of the bore diameter, and soaked at 300° C. after cold- 
orking. The advantageous results obtained on soaking 
llow cylinders at low temperatures after coldworking are 
trongly emphasized. The soaking temperature skould not 
<ceed 325° C. This phenomenon does not apply to solid 
vlinders after coldwork as much as it does to hollow 
vlinders. This process of overstraining metals was developed 
rimarily for making guns. It should, however, have useful 
plications industrially. The process should be carried out 

» the removal by machining of as little metal as possible 

rom the bore is necessary. The Charpy impact value of the 

iished material after soaking is not less than 24 ft. lbs. if 

» safest results are desired. WAT (12)) 


Improvements in the Cold Working of Metals. J. R. MILier. 
sat Treating & Forging, Vol. 17, June 1931, pages 559-561. 
Diffraction patterns show the different orientation of 
ystals for sheet rolled by driven rolls or drawn through 
lls, both for annealed and for unannealed sheets. A dia- 
rram of a 4-roll mill for rolling strip metals under im- 
proved conditions of driven rolls is given. Ha (12}) 


Preferred Orientation in Silver Foil Produced by Cold 
Rolling. CLreverann B. HottasAucn & WuHeEeELER P. Davy. Journal of 
heology, Vol. 2, July 1931, pages 284-291. 

The mechanical working of silver foil by rolling produces 

preferred orientations of crystals. Published work, here- 

fore, has given buta single position. The preferred orienta- 
on and the degree of preferment of each have both been 
found. See also Metals & Alloys, Vol. 2, Jan. 1931, page 12. 

WHB (12) 

Influence of Cold Working and Annealing on Brittleness 
of Copper. Clement Brazey. Metal Stampings, Vol. 4, Dec. 1931, 
pages 975-976, 986. 

The factors causing brittleness in Cu cold worked and 
nnealed are: annealing below a critical temperature, about 
650° C., quenching from above the critical temperature; 
presence of As, P or Bi. The conditions are discussed in de- 
tail; it can be stated that Cu free from brittleness can be 
obtained when it is annealed above the critical temperature 
ind quenched. Ha (12j) 


Changes of Physical Properties by Cold Working and 
Formation of Solid Solutions and their Interpretation with 
Particular Reference to Tungsten. (Ueber die Zusammen- 
hinge zwischen Kaltbearbeitung und Mischkristallbildung 
und thre Deutung. Unter besonderer Beriicksichtigung des 
Wolframs.) C. Acte & K. Becxer. Physikalische Zeitschrift, Vol. 32, 
Jan. 15, 1931, pages 65-80. 

The influence exerted by the solid solution on one hand 

id by cold working on the other hand on the physical 
roperties is exhaustively treated with particular reference 

W. The writers consider the effect of cold working on 
the tensile strength values, reduction of area, and the 
torsion modulus. Then the effect of heat treatment on the 
cold worked metal and the occurrence of elastic internal 
stresses due to deformations is dealt with. Furthermore the 
influence of additions resulting in the formation of solid so- 
lutions are considered with reference to the following 
Systems: W-Ta, W-Mo and Zn-Cd single crystals. The effect 
of deformations by hammering and drawing on density and 
hardness are reviewed and the changes of electric properties 
due to (a) cold working and (b) formation of solid solu- 
tions is summed up. The statements selected from an ex- 
tensive literature search are summarized with the object of 
disclosing analogies between the influence of cold working 
and the solid solution on both mechanical and electrical 
Properties and the Mathiessen law is discussed. Furthermore 
the changes in (a) thermal, (b) optical and magnetic and 
(c) chemical properties by cold working and mixed crystal 
formation are covered in separate chapters. EF (123) 
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DEFECTS (13) 


Note on a Failure of a High Strength Brass. Newson & 
Wracs. Engineer, Vol. 152, Sept. 1931, page 331. 

Abstract of paper read before the Institute of Metals, 
Zurich, Switzerland, Sept. 1931. See Metals & Alloys, Vol. 3, 
Feb. 1932, page MA 45. LFM (13) 

Rail Failures in India. E. A. Wraicut & P. Hinve. Iron & Coal 
Trades Review, Vol. 122,. June 19, 1931, page 982. 

The majority of failures in the Indian rail service are due 
to defects in manufacture; they are described and special 
cases discussed. Heat-treated rails are not used. See Metals & 
Alloys, Vol. 3, Mar. 1932, page MA 75. Ha (13) 


Influence of Metallic and Non-Metallic Inclusions Upon 
the Properties of Bronzes. (Einfluss der metallischen und 
nichtmetallischen Verunreinigungen auf die Bronzen.) Zeit- 
schrift fiir die gesamte Giessereipraxis, Vol. 53, Feb. 7, 1932, page 67. 

The effect of Sb, Pb, As, Fe, S, O and gases on the me- 
chanical properties of bronzes is discussed. As is not so 
dangerous as generally assumed. GN (13) 


Boiler Failures and Their Causes. Engineering, Vol. 132, 
Aug. 21, 1931, pages 241-243. 
Summary of reports presented at the annual meeting of 


the German Association of Boiler Owners held recently at 
Dresden. LEM (13) 


CHEMICAL ANALYSIS 414) 


The Determination of Sulphur in Alloy Steels (Die Hestim- 
mung des Schwefels in legierten Stihlen). C. Hottuaus. Archiv 
fiir Eisenhiittenwesen, Vol. 5, Aug. 1931, pages 95-100. 

Report 83 of the Chemist’ Committee of the Verein 
deutscher Bisenhtittenleute. Report of the Sub-committee 
on the analysis of special steels. Includes discussion. The 
investigation critically examined the various methods of de- 
termining S in alloy steels. The.methods tested were the 
following: the ether method: the combustion in O and the 
iodometric method according to Reinhardt. These methods 
were used to determine the S content of the following steels: 
a 2% and an 18% W steel, a 2% and a 9% Cr steel, a 0.38% and 


a 3% Mo steel, a 0.5% and a 2.2% V steel, a 5% and a 25% 
Ni steel, a 3% and a 10% Co steel, a 0.3% Cu steel, a 1% Al 
steel, a 12% Mn steel, and a 1% Ti steel. Some of these steels 
are taken from the normal production some of them were 


especially made in a coreless induction furnace by adding 
FeS. The results are as follows: (1) The ether method gives 
results of great accuracy with all the above steels. (2) Prac- 
tically the same reliable results are obtained with the com- 
bustion method. 

In comparison with the ether method, the combustion 
method offers the advantage of an essentially quicker per- 
formance. (3) The method (still in use in many labora- 
tories) of determining the S content in alloy steels by dis- 
solving the steel in hydrochloric acid gives reliable results 
only with low Ni steels, Co steels, Cu steels, Al steels and 
Mn steels. This method is no more reliable for V steels and 
entirely unfit for steels containing W, Cr, Mo, Ti and a 
higher percentage of Ni. In steels of such a composition it 
is necessary to determine the S content of the residue re- 
maining after the solution in HCl. Due to this procedure, 
the iodometric method becomes most complicated and easily 
leads to incorrect values because of the many sources of 
error involved. The investigation arrives at the conclusion 
that S in alloy steel is most suitably determined by either 
the ether method or the combustion method. GN (14) 


The Use of Zine Oxide in Determinations of Cobalt and 
Manganese. James I. HorrmMan. Bureau of Standards Journal of Re- 
search, Vol. 7, Nov. 1931, pages 883-892. 

If a precipitation by zine oxide is made in a solution of a 
steel obtained by dissolving the steel in HCl or HeSO, and 
oxidizing with HNOs, the precipitate will contain all of the 
Fe, W, Va, Cr, U, Zr, Ti, Al, P, As, Sn, and nearly all of ‘the 
Cu, Mo and Si. Ferrous Fe, W, if not previously oxidized, 
and small quantities of Si, Cu, Mo, Sb, Pb may be expected 
in the filtrate if these were present in appreciable amounts. 
Small amounts of sodium carbonate in the zinc oxide used 
in separating Co and Mn from Fe, Cr, etc., are not objection- 
able if only a slight excess of reagent is added. Separations 
of Fe and certain other constituents of steel from Co and 
Mn by precipitating with zine oxide are satisfactory if 
double precipitations are made. Results for Co tend to be 
low if only a single precipitation is made. Neither single 
nor double precipitations are entirely satisfactory for the 
separation of large amounts of Ni, The temperature at which 
precipitations by zine oxide are made has very little influ- 
ence on the results. WAT (14) 


Iodometric Determination of Small Quantities of Tin. 
(Ueber die jodometrische Bestimmung kleiner Menger Zinn.) 
Ros. Horttrye. Zeitschrift anorganische und allgemeine Chemie, Vol. 
198, June 10, 1931, pages 287-296. 

The purpose of this investigation was to find how exactly 
Sn in amounts of one mg. and less can still be determined 
by the usual analytical methods; a modification of such 
method is described. Bi-valent Sn can be determined by 
titration with iodine solution and re-titration with thio- 
sulphate. Quarta-valent Sn must first be reduced, most suit- 
ably by powdered Fe. In both cases the Sn, in amounts of 1 
mg. and less, can be determined with an accuracy of about 
5 g. Ha (14) 

Rapid Determination of Chromium in Chrome and Chrome 
Nickel Steel. (Chromschnelibestimmung in Chrom-Chrom- 
nickelstahl.) W. Hiipv. Chemiker Zeitung, Vol. 55, Nov. 21, 1931, 
page 895. 

A 2 g. sample is dissolved in 10 cc. HNOg sp. gr. 1.20, 20 
ec. 1:1 HeSO, and 150 cc. hot HeO. 20 ce. KMnO, solution 
(8 g./liter) is added and the solution boiled for 4 min. The 
excess MnOs is reduced with 8 to 10 cc. MnSO, solution (100 
g./liter). The solution is boiled, filtered through double 
paper, refiltering the first portion, and washed with hot 
water. After cooling, the solution is titrated in the usual 
manner. Accurate results can be obtained in 13 to 15 min. 

CEM (14) 
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Critical Investigation of the Reliability of the Vacuum 
Fusion Method for Determination of Oxygen in steel (Kri¢- 
ish undersikning iver vakuumextraktionsmetodens anvind- 
barhet fir bestiimning av syre i jirn och stal). G. Ericson & 
cea Jernkontorets Annaler, Vol. 114, Nov. 1931, pages 

49-589. P 


The vacuum fusion method was subjected to a detailed 
investigation and found to give a 100% yield of oxygen 
provided a uniform temperature is maintained on the graph- 
ite crucible, and loss of sample by spattering or volatiliza- 
tion is guarded against by a filter of glowing graphite par- 
ticles. Cr, Mo, Ti, V and W do not affect the determination, 
but low results are obtained with an Al content of more 
than 2%. Mn introduces an error by volatilizing and deposit- 
ing on the sides of the quartz furnace where it reabsorbs 
some Og. HCD (14) 


Determination of Oxygen in Steel by Hot Extraction. (Bei. 
trag zur Sauerstoffbestimmung im stahl durch Heissextrak. 
tion.) P. BarpeNnHEUVER & J. ScuNetpeR, Mitteilungen Kaiser Wilhelm 
Institut fiir Eisenforschung, Vol. 13, report 189, 1931, pages 215- 
221; Stahl und Eisen, Vol. 51, Dec, 17, 1931, page 1575. 


The experiments were carried out in the apparatus as 
described by G. Thanheiser & C. A. Miiller, Mitteilungen Kaiser 
Wilhelm Institut fiir Eisenforschung, Vol. 11, 1929, pages 87-94 
which was improved in some details in order to obtain 
reliable results at temperatures up to 1600° C. The method 
was then tested on a large group of melts. The results show 
that Mn contents up to 1% do not disadvantageously affect 
the result of the oxygen determination. In Si bearing steels 
the reduction of the silica present offers no difficulties at 
sufficient high temperatures. Also alumina is completely 
reduced. The results were checked by the residue-chlorina- 
tion method and found to be in accordance with this method. 
However, reliable results are obtained only when the evap- 
orization of larger amounts of Al is avoided. Summarizing 
it can be stated that the hot extraction method for the de- 
termination of oxygen gives reliable results in investigating 
the total oxygen content of the largest number of the tech- 
nical steels. 7 references. GN (14) 


Technical Methods of Chemical Analysis. (Chemische-tech- 
nische Untersuchungsmethoden.) Beri-Lunce. Vol. II, Parts 
1 and 2, 8th edition. Julius Springer, Berlin, 1932. Part 1, 
Cloth, 64% x 9% inches, 878 pages; Part 2, Cloth, same size, 
917 pages. Price, Part 1, 69RM; Part 2, 69 RM. 


Lunge’s “Technical Methods of Chemical Analysis” needs 
no introduction to American chemists. The eighth edition 
issued under the name of Berl-Lunge will include 5 volumes 
the first of which appeared in 1931. The second volume is 
issued in 2 parts. Part I includes the table of contents, and 
part II the author and subject index. 


The arrangement of material is much the same as in 
earlier editions. The various sections have been written by 
experts in their respective lines. The first 454 pages of p: 
I are devoted to the analysis of solid, liquid, and gase: 
fuels;. boiler, drinking, and waste water; and air. The : 
mainder is devoted to the manufacture of the followi: 
products and the analyses involved therein: Sulphur dioxid 
nitric, sulphuric, hydrochloric, and hydrofluoric acids; sod 
chlorine; compressed and liquid gases; potash salts, 
bromine. When the subject matter concerns a given indu 
try the usual procedure is to discuss first the raw materia 
then the intermediate products and plant-control method: 
analysis, and finally the methods of analysis of the finish 
products, 


Part II contains a short chapter on sampling of ores 
metals, etc., and also a short section on the balance. Bighty- 
four pages are devoted to electro-analytical methods. This 
section consists of a short introduction followed by electro- 
analytical methods for silver, gold, bismuth, cadmium, cobalt 
copper, taercury, nickel, lead, palladium, platinum, rhodiu 
antimony, tin, and zinc. Methods of separation from ot! 
elements are given. 


The remaining 746 pages of part II are devoted to meth- 
ods of analysis for the following elements: Silver, aluminu:, 
arsenic, gold, beryllium, bismuth, calcium, cadmium, coba!', 
chromium, copper, iron, hafnium, mercury, iridum, magne- 
sium, manganese, molybdenum, niobium, nickel, osmium, 
lead, palladium, platinum, rhodium, ruthenium, antimony, 
silicon, tin, tantalum, thorium, and the rare earths, titanium, 
uranium, vanadium, tungsten, zinc, and zirconium, One hun- 
dred and forty-four pages are devoted to iron. Each ele- 
ment is treated in much the same manner. In a short in- 
troduction, the occurrence, minerals, manufacture, use, and 
importance are briefly described. General methods of deter- 
mination are then described, and these are followed by 
methods of separation from other elements. Detailed meth- 
ods of analysis of ores, various metallurgical products, 
metals, alloys, salts, etc., are then given. Analytical meth- 
ods for various impurities present in the products are in- 
cluded. Usually several methods of analysis are described, 
and gravimetric, volumetric, and colorimetric methods are 
included when available. In many instances short methods 
are also described. At the end of many chapters typical 
analyses of ores, metals, alloys, ete., are given. It is re- 
grettable that the chapter on iron does not include methods 
for determining non-metallic inclusions. 


References are profuse in both parts. The eighth is a 
fitting successor to earlier editions. Both parts are excel- 
lent additions to the library of a research laboratory. Since 
part II covers in an excellent manner the analysis of a large 
number of metals and their products, it is especially recom- 
mended for chemical and metallurgical laboratories that 
might be prevented, owing to the high cost, from buying the 
entire volume. John D. Sullivan (14)-B- 


Steel Plant Chemistry (Beitriige zur Eisenhiittenchemie. 
April-June 1931). A. Staveter. Stahi und Eisen, Vol. 51, Nov. 19, 
1931, pages 1439-1441. 

Eight publications are reviewed on (1) equipment, (2) 


analysis of pig iron, steel, ores, slags, additions, refractories, 
ete., and (3) fuels, gases, oils, etc. GN (14) 
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South Africa in 1931. Mining Journal, Annual Review No., 
Feb. 13, 1932, page 20. 


Av output in South Africa increased by 154,386 ozs. to 


10,874,146 ozs. AHE (16) 

Manganese. Mining Journal, Annual Review No., Feb. 13, 
1932, page 12 

General economic conditions in 1931 are discussed. 

AHE (16) 

Nigeria in 1931. Mining Journal, Annual Review No., Feb. 13, 
1932, page 21. 

Nigeria produced 15,335 tons of 70% Sn ore in 1929, 11,902 
tons in 1930 and about 10,500 tons in 1931. AHE (16) 

Spain in 1931. Mining Journal, Annual Review No., Feb. 13, 
1932, page 48. 

Apart from Fe and Cu, Spanish mine production was fair- 
ly normal in 1931, Figures are given. AHE (16) 

Casgeas. Mining Journal, Annual Review No., Feb. 13, 1932, 
page ° 

The British Empire yields 2/3 of the world production of 
Cr from southern Rhodesia, the Transvaal, and British India. 
Output for 1931 is greatly below the 1930 figures (600,000 
tons). AHE (16) 

Cornwall and Devon in 1931. Mining Journal, Annual Review 
No., Feb. 13, 1932, page 24. 

The mining industry in Cornwall and Devon was at a 
standstill in 1931. AHE (16) 

Norway in 1931. Mining Journal, Annual Review No., Feb. 13, 
1932, page 23. 

Exports for 1931 were about % those of 1930. Pyrite pro- 
duction was about 365,000 tons, Fe about 570,000 tons, Ag 
914 tons, Ni 75,000 tons, and Mo concentrates 182,000 ke. 

AHE (16) 

New Zealand in 1931. Mining Journal, Annual Review No., 
Feb. 13, 1932, page 22. 

Au production in 1931 increased over 1930. AHE (16) 

Australia in 1931. Mining Journal, Annuai Review No., Feb. 

1932, page 22. 

Au production for the Ist 6 months of 1931 was 258,359 
ozs. (218,009 ozs. for 6 months of 1930). AHE (16) 

Portugal in 1931. Mining Journal, Annual Review No., Feb. 
13, 1932, page 21. 

As, Sn, Cu, W and Pb are mined in Portugai. Sn was the 
only one produced in quantity in 1931. AHE (16) 

Eastern Canada in 1931, Mining Journal, Annual Review No., 
Feb. 18, 1932, pages 17-18. 

In 1931, Ontario produced Au $42,000,000, Ni $16,000,000, Cu 
$10,000,000, Pb $2,500,000, Ag $2,000,000 and Co $650,000. 
Total output was similar to 1928. Details are discussed. 
Quebee produced some $6,000,000 worth of metals. AHE (16) 

Statistics on Swedish Production, Import and Export of 
Iron Ore, Iron and Steel. (Uppgifter iver Sveriges tillverk- 
ning, in- och utférsel av Jirnmalm, Jiirn och Stal.) /ernkon- 
torets Annaler, Vol. 114, Sept. 1931, pages 487-492. 

Export ore dropped to 2,173,000 T. for the first 6 months 

f 1931 from 5,026,000 T. for the corresponding period of 
930. Iron and steel exports are down to the lowest level 
ached in the last decade 80,900 T., the greatest being 
:1,700 T. in 1927. Imports are down to 180,000 T. as against 
25,800 T. for 1930 and 170,300 for 1929. No tendency towards 

provement is visible. HCD (16) 
iron and Steel in Manchuria. Foundry Trade Journal, Vol. 46, 
‘eb. 11, 1932, page 104. 

A brief statement of the iron and steel situation in Man- 
cnuria and the manner in which it affects the pig-iron situa- 
ion in Japan. OWE (16) 
The Gold Supply Increases. S. D. Srrauss. Engineering & Min- 

Journal, Vol. 132, Apr. 1932, pages 210-214. 

Gold production continues to increase. In a world of stag- 
nant trade it is probably the most important factor now 
making for economic recovery. WHB (16) 

Chromite in 1930. Lewis A. SmitH. Mineral Resources of the 
United States, 1930, United States Bureau of Mines, part 1, Dec. 
21. 1931, pages 243-266. 

World production of chromite in 1930 decreased about 18% 
to 492,000 long tons. The U. S. imported 327,000 long tons, an 
increase of nearly 3%. In the U. 8S. 310 long tons were 
mined, all in Calif. (543 tons in 1929). Increased use of high- 
Cr alloys held up the consumption somewhat. Production of 
chromic acid for Cr plating increased. (Includes 100 refer- 


ct 


ences). AHE (16) 
Nickel in 1931. Mining Journal, Annual Review No., Feb. 13, 
1932, page 11. 


Ontario production of Ni in 1931 declined 36% to 66,103,521 
ibs. The main development of the year was the use of Ni-clad 
steel for tanks and for tank cars for caustic. Ferro-Ni alloys 
containing 20-30% Ni and 2% Cr is being adopted for fittings 
in caustic plants and paper mills. Melting and cyanide pots 
of Ni 14, Cu 6 and Cr 2% are finding use. Other new uses 
are described. AHE (16) 
_A Review of Recent Discussion Regarding Gold Money. 
Scort Turner (U. S. Bureau of Mines). Mining Congress Journal, 
Vol. 17, Dec. 1931, pages 662-664, 670. 

_ Includes world’s production of gold and silver, 1876-1930 
inclusive, in millions of ounces. DTR (16) 

The Rehabilitation of Silwer. Marsuatt W. Turnit.. Mining & 
Metallurgical Society of America, Bulletin No. 223, Vol. 25, Jan. 1932, 
pages 13-19. 

_A plan submitted by the Sub-Committee of the Interna- 
tional Chamber of Commerce in Washington to seek a solu- 
tion of the consequences of the present Ag situation with 
reference to the economic condition of the world is dis- 
cussed. Bimetallism would very likely become universal but 
whatever plan is adopted it must be based on a concerted 
action of all nations concerned. Ha (16) 


Magnesium and Its Compounds in 1930. Paut M. Tyter. Min- 
eral Resources of the United States, 1930, United States Bureau of 
Mines, Part 1, Dec. 1931, pages 181-203. 

The output of new ingot Mg in 1930, 1,173,557 lbs., was 
more than double the output in 1928 and only 12% less than 
in 1929. Prices fell from $1.00 to $0.48 per Ib. in 100 Ib. lots. 
Improvements in technology are reviewed. AHE (16) 





The Coming Rise in the Value of Silver. A. J. Wricut (A. J. 
Wright & Co.). American Metal Market, Vol. 39, Jan. 8, 1932, 
pages 3-4. 

Prediction that the value of silver will rise from now on. 

DTR (16) 
iron and Steel in 1931. J. H. THompson. Mining Journal, An- 
nual Review No., Feb. 13, 1932, page 10. 

Pig Fe production in 1931 was about 56 million tons, crude 

steel, 70 million, a decline of about 4@% from 1929. AHB (16) 


Consumption of Primary Tin in the United States During 
1930. Jonn B. Umuavu. Information Circular 6564, United States 
Bureau of Mines, Jan. 1932, 7 pages. 

In 1930, 65,448 long tons of primary Sn were consumed, a 
12% decrease from 1928. This is 38% of the world’s Sn pro- 
duction. All uses showed substantial decreases except Sn 
plate, terneplate, white metal and tinning which showed 
small increases (1,200 tons). The largest tonnage decrease 
was in babbitt (33%). Consumption by uses is discussed. 

AHE (16) 

Gold in 1931. E. Bariot Scorr. Mining Journal, Annual Review 
No., Feb. 13, 1932, pages 1-2. 

With the exception of Southern Rhodesia every country 
increased Au production in 1931. Total increase was over 
936,000 ozs. AHE (16) 

Tin in 1931. E. Batiot Scotrr. Mining Journal, Annual Review 
No., Feb. 13, 1932, pages 5, 7-8. 

Production, consumption and price of Sn declined in 1931. 
Estimated production was 144,343 tons, a decrease of 27,858 
tons. Cartels and trade agreements are discussed. AHE (16) 

Lead and Zine in 1931. O. W. RosxiLt. Mining Journal, Annual 
Review No., Feb. 13, 1932, page 9. 

Pb and Zn suffered in the general decline of 1931. Cartels 
are discussed. AHE (16) 


The Mineral Industry during 1930. Vol. 39. Edited by G. A. 
Rousu. McGraw-Hill Book Company, New York, 1931. Cloth, 
614%4x9% inches, 815 pages. Price $12.00. 

So far as is possible, this volume covers the developments 
of the year in each individual field, including production and 
trade statistics, technical progress, extensions of plants, 
new sources and uses, market conditions and prices and 
other items of interest, both domestic and foreign, each 
subject being placed in the hands of a specialist. In the list 
of contributors one new name is included, that of George 
S. Herrick, who has taken over the iron and steel section. 
Frank L. Hess, after one year’s absence, again has taken up 
the section on radium, uranium, and vanadiuin., 

As one further step in the consolidation of related sub- 
jects, the former separate section on borax has been in- 
corporated in the chapter on sodium salts. In addition to the 
regular sections found in past volumes, an interesting and 
valuable graphical record of metal prices over a long peried 
of years has been included, (16)-B- 


The Possibilities and Prospects for the Utilization of 
Canadian-Produced Copper in Home Manufacturing Indus- 
tries. A. H. A. Ronstinson & W. H. Loser. Canada Department of Mines, 
Mines Branch, Report No. 723, 1931, pages 52-77. 

See Metals & Alloys, Vol. 2, Mar. 1931, page 74. AHE (16) 


Gold and Silver as Money Metal. T. A. Ricxarp, Metal Industry, 
London, Vol. 40, Jan. 1, 1932, pages 11-13. 

Paper read before Institution of Mining & Metallurgy, 
Dec. 17, 1931. An economic study of the production of gold 
and silver with regard to bimetallism. PRK (16) 

Manganese and Manganiferous Ores in 1930. Rorert H. Ripe- 
way. Mineral Resources of the United States, 1930, Part 1, Jan. 25, 
1932, pages 297-332. 

Falling prices, decreased imports and increased domestic 
production characterized the 1930 Mn industry in the U. &. 
Domestic production of Mn ore 35% or more of Mn increased 
11% to 67,035 long tons but was still insufficient for re- 
quirements. Shipments of ferruginous Mn ore were 177,417 
tons (78,191 in 1929), and of manganiferous Fe ore were 
707,973 tons (1,110,067 in 1929). Production of ferro Mn was 
274,830 tons (339,205 in 1929) and of spiegeleisen was 87,059 
tons (137,143 in 1929). (15 references). AHE (16) 

The Magnesium Industry in France. (L’Industrie du Mag- 
nesium en France.) F. Ravier. Chimie et Industrie, Vol. 26, Dec. 
1931, pages 1263-1270; Vol. 27, Jan. 1932, pages 32-40. 

The author discusses the general situation of the Mg in- 
dustry in France, giving his examination of the various in- 
dustrial processes with practical details on the construction 
and operation of electrolyzers. He emphasizes particularly 
the importance of the principles which guide the industry, 
as well as some points which seem to him to be important 
but which are not usually found in the literature. A _ his- 
torical summary is given, followed by the statistics of the 
industry in the United States as compared with those of it 
in France. He includes the patents on the various processes. 

MAB (16) 

Gold Deposits of Jakutien. (Die Goldlagerstiitten von 
Jakutien.) N. Paturorr. Zeitschrift fiir praktische Geologie, Vol. 39, 
Oct. 1931, pages 121-125. 

Jakutien is the north-eastern part of Siberia with an area 
of 4,000,000 sq. km. In the Upper Olekma district of this ter- 
ritory the Au production rose from 132 kg. 381 gs. in 1844-48 
to 400 kg. in 1915-16. In upper Timpton district from 7 tons 
700 kg. for the period 1903-11 to 141 Kg. 700 g. in 1922. In 
Ssutam district in 1899-1911 7 tons 378 ke., in 1918, 188 keg. 
180 g. Upper Aldan district: no actual Au production as yet. 
Investigations since 1926. Aldan-Tommot district: from 1923 
to 1927 a total of 1716 pud (28 tons 109 kg.) Lower Timpton 
district is not yet fully investigated, but Au deposits are 
supposed to be present. Wilui district: the Au deposits con- 
tain also Pt, and to a smaller extent Ir, Rh, Pd, Os, Rb, 
only about 800 ke. Au were produced since 1908. Indigirka 
district has definite Au deposits. Kolyma district has de- 
posits included in granit-intrusions ab, 700x200 km. Accord- 
ing to the origin the deposits could be divided into the fol- 
lowing classes: 1) hypothermal deposits of quartz and 
pegmatit; 2) mesothermal deposits in sedimentary quartz. 
3)Epithermal deposits in eruptive quartz with strong ad- 
mixture of pyrites. 4) Contact deposits; 5) magmatic de- 
posits and impregnations in eruptive rocks; 6) alluvial de- 
posits of secondary origin in Wilui district. JGT (16) 
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MISCELLANEOUS (20) 


The Heat of Formation of the Nitrides, I. Manganese-nitride 
and Chromium-nitride. (Ueber die Bildungswirme der Nitride, 
I. Mangannitrid und Chromnitrid.) B. Neumann, C. Krorecer & 
H. Haesrer. Zeitschrift anorganische und allgemeine Chemie, Vol. 196, 
Feb. 14, 1931, pages 65-78. 

The experiments for measuring the dissociation pressures 
of the systems metal-nitrogen are described, but it seems 
that they can not be determined with sufficient accuracy to 
serve as basis for numerical calculations; the influence of 
formation of solid solutions on the calculation of the equili- 
brium from thermo-chemical formulas remains, therefore, 
undetermined. Ha (20) 


Cold Treating Metallic Alloys. H. S. Rawpon (U.S. Bureau of 
Standards) Metal Progress, Vol. 21, Feb. 1932, pages 29-33. 

The author discusses the use of liquid air and solid COg 
as cooling agents in the production of “shrink” fits in small 
brass and steel parts, and as refrigerants for retarding the 
phase changes in duralumin rivets. Results are reported on 
effects of such temperatures on martensitic and austenitic 
steels. WLC (20) 


The Temperature Variation of Intrinsic Magnetization and 
Associated Properties of Ferromagnetics. Epmunp C. STONER. 
London, Edinburgh & Dublin Philosophical Magazine & Journal of 
Sctence, Series 7, Vol. 12, Oct. 1931, pages 737-763. 

Ferromagnetic phenomena are divided in 2 groups, those 
typified by the variation in strength and direction of the 
magnetization at a single temperature, with strength and 
direction of an applied field; and those typified by the varia- 
tion of specific heat with temperature. To explain the gen- 
eral characteristics of both types, the existence of an in- 
trinsic or spontaneous magnetization in the ferromagnetic 
which varies with temperature is assumed. The relation of 
this intrinsic magnetization to other properties of ferro- 
magnetics is briefly discussed. Ferromagnetism can be re- 
garded at ordinary temperatures as due to the interchange 
interaction of electron spins. Values of the magnetization, 
of the associated specific heat and thermoelectric power of 
an “idealized ferromagnetic” (one in which the magnetio 
properties are entirely due to electron spin interaction from 
absolute zero to the Curie point) are calculated and com- 
parisons with Ni are made. 20 references. Ha (20) 

The Buckling Safety of the Continuous Railroad Track. 
(Ueber die Knicksicherheit des liickenlosen Geleises.) Jos. 
NEMESEK. Organ Fortschritte des Eisenbahnwesens, Vol. 86, Aug. 15, 
1931, pages 346-350. 

The possibilities and difficulties of a continuous track 
formed by welding are analytically treated taking into ac- 
count the resistance of the road bed against horizontal and 
vertical displacement of the rails. Ha (20) 

Electron Deflection by Metallic Films. (Ueber Elektronen- 
beugung an Ionenkristallen). E. Rupp. Annalen der Physik, Vol. 
3, No. 4, 1929, pages 497-506. 

Electrical measuring arrangements have been devised for 
studying the deflection phenomena which occur when elec- 
trons pass through thin sheets of foil, and data have been 
recorded in the case of a number of metals having cubic 
lattices, including Ni, Al and Cr. (20) 

Shaft Deflection and Its Influence on Bearing Design. H. F. 
SHEPHERD. Machine Design, Vol. 4, Jan. 1932, pages 42-45. 

The practice of mounting machine shafts is discussed and 
viewed under two principal classes of transversely loaded 
shafts, depending on whether in the expression \/M/F the 
factor M or F is the more preponderant; M is W/g, and F 
is the force required to produce unit deflection. The proper 
alignment or deviation from alignment in bearings is ex- 
plained. Ha (20) 


Experimental Study of Rigid Girders by the Method of 
Forced Vibrations (L’étude expérimentale des poutres a as- 
semblages rigides par une méthode de vibrations forcées). 
P. Le Rotranpn & P. Sorin. Revue de Métallurgie, Vol. 28, Nov. 1931, 
pages 617-629. 

The impossibility of calculating the secondary stresses in 
rigid constructions, by the means of simple loading, lead to 
the study of the transmission by them of periodical efforts 
generated from one system to another. A 2 pendulum ar- 
rangement of this type is described and the results obtained 
as well as theoretical considerations involved are given. 

JDG (20) 


On Bearing Metals and Repair Work on Bearings (Ueber 
Lagermetalle und Lagerreparaturen). W. Scuiiter. Deutsche 
Motorzeitschrift, Vol. 8, Apr. 1931, pages 146-148. 

Critical discussion on bearing metals with particular ref- 
erence to internal combustion engines, Bearing metals high 
in Sn are given superiority to alloys on lead basis. Substi- 
tution alloys containing Ni, alkaline metals and compounds, 
graphite, Ba are usually also based on Pb. The second part 
of the paper treats at length 3 shop methods of casting new 
bearings, The potentiality of each individual method is 
critically discussed. EF (20) 


Protection against Gases in Metallurgical Plants of the 
Ruhr-District (Gasschutz in den Hiittenbetrieben des Ruhr- 
gebiets). K. Scuwantxe (Hiitten und Walzwerks Berufsgenos- 
senschaft). Stahl und Eisen. Vol. 51, Dec. 10, 1931, pages 1536- 
1538. 

The gases of metallurgical plants are most dangerous, due 
to the high content of CO. Even such a small percentage as 
0.1% in air may have serious effects. Whereas, in former 
years, the plants of the Ruhr district were only equipped 
with instruments to revive working men poisoned hy gas, 
protective apparatus are now used and special instruction 
is given. Thus, the number of fatal accidents could be de- 
creased from 19 in 1919 to 5 in 1930. 1 reference. GN (20) 

Alliance Aluminium Compagnie. Journal du Four Electrique, 
Vol. 40, Nov. 1931, pages 429-431. 

On the termination of European aluminum cartel agree- 
ment, a new society with the above name was organized in 
Basle in order to develop and promote the uses and manu- 
facturing methods for aluminum. This time the cartel in 
addition to the old members, was joined by Canada. JDG (20) 


METALS & ALLOYS 
Page MA 310—Vol. 3 





Alloy—Mixing Explosion. Chemical Trade Journal & Chemicai 
Engineer, Vol. 90, Jan 1, 1932, page 16. 

A violent explosion occurred at the works of the British 
Thermit Co. on Oct. 21, 1931, during the mixing of the in- 
gredients used in the manufacture of an alloy of Al and Cy. 
The mixing was done on an iron floor and always generated 
a large amount of heat. It was recommended that workmen 
be protected in the future with asbestos coats and that the 
use of iron and steel shovels for mixing be prohibited. 

JIN (2 

Safety Workers Recommend this Self-Inspection Fone) 
Canadian Foundryman, Vol. 22, Aug. 1931. pages 11-12. 

A group of 12 “things to look for” in a semi-annual in- 
spection of any plant, according to a form issued by the 
Industrial. Accident Prevention Associations of Ontario. 

OWE (20) 

Glass from Slag. Glass Industry, Vol. 6, July 1931, page 153. 

A news report from Auburn, Ala., states that C. A. Basore, 
professor of chemistry and research of the laboratories of 
the Alabama Polytechnic Institute, has developed a method 
of using Alabama sand and granulated slag from the Bir- 
mingham blast furnace districts as ingredients for the 
manufacture of glass. WAT (20) 


Glass from Blast Furnace Slag. Jron & Coal Trades Review, 
Vol. 124, Jan. 8, 1932, page 42. 

Successful experiments have been made at the Engineering 
Experiment Station of the Alabama Polytechnic Institute 
on the conversion of blast-furnace slag into glass; the slag 
contains lime and silica and alumina in suitable amounts. 
The glass obtained is transparent, light-green or colorless, 
and suitable for bottles, corrosion-resisting linings and X- 
ray bulbs, goggles, etc. The mix to obtain good results is 
given, melting requires 100 to 180 minutes at 2500° to 2600° 
IF’. with subsequent annealing and slow cooling. Ha (20) 


The Effect of Mercury Vaper on Sliding Contacts. R. M. 
BAKER (Westinghouse Electric & Manufacturing Co.). Electric 
Journal, Vol, 29, Feb. 1932, pages 64-65. 

The drop across contacts in a non-oxidizing atmosphere is 
greatly reduced by a small amount of Hg vapor. The con- 
tact behaves like a constant-ohmic resistance. It is con- 
cluded that: (1) the atmosphere surrounding a contact, 
whether at atmospheric or pressures as low as 50 microns, 
has little effect on the electrical characteristics of the con- 
tact, (2) a small amount of Hg vapor in a non-oxidizing 
atmosphere around a sliding contact will result in a very 
low contact drop, and (3) the change in the contact with 
the introduction of Hg vapcer is such as to make it behave 
like a constant ohmic resistance. WHB (20) 


Steel Sheetpiling Carries Tunnel Through Fault Zone. 
Engineering News-Record, Vol. 108, Mar. 10, 1932, pages 361-364. 

A shield of steel sheetpiling driven horizontally, first for 
a top-center drift and later all around the perimeter proved 
successful in carrying the New York Water tunnel No. 2 
through a short fault zone under the Bronx River. Driving 
of the 21 foot tunnel was interrupted for 6 months in the 
effort to progress 50 feet through a heavy water bearing 
section of disintegrated rock lying between formations of 
limestone and gneiss. CBJ (20) 


Changes in the Mass-Weight Ratio of Alloys Under Conm- 
pression. Peter I. Wo_tp & EarLte M. Bicssee. Physical Review, Vo! 
37, 1931, page 460. 

Abstract of a paper read before the American Physical 
Society. C. F. Brush carried out experiments (Pro. Amer. 
Phil. Soc. Vol. 61, 1922, pages 67-183; Vol. 62, 1923, pages 
75-89: Phys. Rev. Vol. 31, 1924, page 364; Vol. 33, 1925, pages 
338-339) which led him to conclude that the weight of a 
metal may change when strained, giving a change in the 
ratio of mass to weight. His experimental technique seemed 
to preclude the obvious sources of error which might be 
urged as explanation of his results. At Brush’s request 
weighings were made by the authors of certain alloys pre- 
pared by him. The procedure was practically the same as 
that described by Brush (Proc. Amer. Phil. Soc. Vol. 63, 1925, 
pages 36-50). Weighings taken on various specimens showed 
losses in weight when the specimens were compressed and 
an almost complete recovery when the stress was removed 
The changes were substantially in excess to balance errors. 
The losses were less than found by Brush, who considered 
this to be due to annealing during the time between the 
preparation of the sample and its weighing. The shorter this 
time the larger were the observed effects. In the last samp|: 
studied, where elapsed time was shortest, the losses amounted 
to 1 part in 130,000. The results may be considered as con 
firming those of Brush. The suggestion that the effects are 
due to changes in the amount of adsorbed gases does not 
appear to be sufficient explanation. WAT (20) 


Modern Etching Methods for Lettering of Tools. (Neu- 
zeitliche Aetzveriahren fiir Werkzeugbeschriftung.) Franz 
WeEnNpE. Werkstattstechnik, Vol. 25, Mar. 1, 1931. pages 125-128. 

Two methods are described by which tools can be lettered 
by etching and printing; this method is particularly suitable 
for gages which must be absolutely protected against any 
stress occurring in lettering by mechanical means, Ha (20) 


Slag Disposal and Utilization. Frepx. WooprrieLtp. Jron & Ste 
Industry & British Foundryman, Vol. 5, Dec. 1931, pages 125-127 
A discussion of the development of the use of slag for the 
manufacture of slag bricks, cement, and road material, to- 
gether with a consideration of the effect of the slag com- 
position on its physical properties. CHL (20) 


Mathematical Investigation on the Distribution of Cur- 
rents and Losses due to the Sheet Insulation of Transformers. 
(Mathematische Untersuchung tiber die Verteilung der Strime 
und Verluste in der gegenseitigen Blechisolation von Trans- 
formatoren.) G. Stein. Zeitschrift fiir Mathematik und angewandte 
Mechanik, Vol. XI, Dec. 1931, pages 433-436. 

Iron losses due to hysteresis and eddy currents are in- 
fluential on the economy of transformers. The transformer 
core consists of thin sheets insulated against each other to 
cut down the losses due to eddy current’. The dependence 
of these losses on the insulation is mathematically treated. 
The calculation yields 20-40% of the total iron losses de- 
pending on the kind of sheet material and its thickey (20) 
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FOUNDRY PRACTICE & APPLIANCES (22) 


Die Casting or Mold Casting? (Spritzguss oder Kokillen- 
guss?) A. KaurMANN. Aluminium, Vol. 13, Mar. 1931, pages 1-3. 

The basic differences in the 2 methods are explained and 
the influence of the great difference in cooling of the 2 
methods on the properties of metals with particular refer- 
ence to Al is described. See Metals & Alloys, Vol. 2, Sept. 1931, 
page 187. Ha (22) 

Making Castings in Permanent Molds. J. L. Dostat (Holley 
Permanent Mold Machine, Inc.) Machinery, Vol. 38, Dec. 1931, pages 
263-264. 

Abstract of a paper read at the Production Meeting of the 
Society of Automotive Engineers, Detroit, Mich., Oct. 8, 1931. 
Best molds are made from the same iron that is used in the 
castings. Describes method of making the casting mold, 
which is faced with a refractory. Lists advantages which 
include, accuracy, uniformity, less drilling, speed. RHP (22) 

Constructive Testing is an Aid to Designers of Castings. 
F. C. Epwarps. Foundry, Vol. 59, Dec. 1, 1931, pages 52-55. 

Abstract of paper presented at a meeting of the Institu- 
tion of British Foundrymen at Derby, England. Gives results 
obtained from tests which show that addition of weight to 
casting does not always increase the strength but often re- 
duces that property. Constructive testing is helpful since 
through that method it is possible to determine strength 
that may be expected from certain design and if necessary 
redesign casting to give required strength. VSP (22) 

The Suitability of Different Oils as Core-Binding Materials. 
(Ueber die Eignung verschiedener Oele als Kernbindemittel.) 
H. Nipper & K. Krexier. Mitteilungen aus dem Giesserei-Institut der 
technischen Hochschule Aachen, Vol. 2, Oct. 1931, 5 pages. 

See Metals & Alicys, Vol. 3, Jan. 1932. page MA 23. (22) 

The Conditions of Absorption and Oxidation in Small Cu- 
pola Furnaces during the Melting of Steel Scrap. (Zu- und 
Abbrandverhiltnisse beim Einschmelzen von Stahischrott im 
kieinen Kupolofen.) E. Prwowarsxy, H. LaAncerecxk & H. Nipper. 
Mitteilungen aus dem Giesserei-Institut der technischen Hochschule 

hen, Oct. 1931, 19 pages. 

see Metals & Alloys, Vol. 2, Nov. 1931, page 279. (22) 

4 Simple Method of Molding Hearth Rings. (Ueber ein 
einfaches Verfahren zum Formen von Herdringen.) E. Scuirz. 
Zi wet [er die gesamte Giessereipraxis, Vol. 53, April 17, 1932, 
pages 156-157. 

. new molding method for hearth rings is outlined which 
guarantees a higher production. GN (22) 
Moulding A High-Duty Hydraulic Cylinder in Loam. J. J. 
CLELLAND. Foundry Trade Journal, Vol. 46, Apr. 14, 1932, pages 

2348 

description of methods adopted in the molding of a 
vy-duty hydraulic cylinder. OWE (22) 
Cupola Melting for Non-Ferrous Alloys. T. MAuLanp. Foundry 

le Journal, Vol. 45, Aug. 6, 1931, page 90; Fuels & Furnaces, Vol. 
June 1931, pages 683-684; Foundry, Vol. 59, July 1, 1931, pages 


‘ 


bstract of a paper presented before the Chicago Con- 

ion of the American Foundrymen’s Association. See 

ola Melting of Brass,” Metals & Alloys, Vol. 2, Oct. 1931, 
e 229. OWE + Ha + VSP (22) 
‘he Character of Sand Grains. H. Ries & G. D. Conant. Trans- 
ons & Bulietin American Foundrymen’s Association, Vol. 2, Oct. 
1, pages 353-392. 

microscopic study was made of the sieve products of 
veral hundred sands. It was pointed out that shape and 
surface of the grains undoubtedly exert an influence on 
t different properties of sand, such for instance as per- 
meability, bond strength, flowing quality. One cannot de- 
termine the formation of the deposit from a study of the 

ture and grain characters alone. CHL (22) 

The Importance of the Foundry Practice in Ship Building. 
(Die Bedeutung der Giessereitechnik im Schiffsbau.) Tech- 

he Blatter der deutschen Bergwerkszeitung, Vol. 22, Mar. 13, 1932, 

es 142-143. 

The article deals with the casting of heavy parts to be 

ed for ship building. GN (22) 

Light-Castings Problems. G. Moran. Foundry Trade Journal, 

1. 46, Mar. 31, 1932, pages 201-204. 

A general discussion of the problem of the manufacture 

light Fe castings. Particular attention is paid to the 
mplification of molding methods for the production of 

‘mewhat complicated castings. OWE (22) 

Principles of Mixing and Preparing Molding Sands. 
(Grundsitzliches tiber Gattierung und Aufbereitung von 
Formsand,.) A. RopenHvuEser. Die Giesserei, Vol. 19, Apr. 15, 1932, 

ges 141-145; Apr. 29, 1932, pages 163-168. 

\ttention is called to the importance of knowing exactly 

properties of the used molding sand besides those of 
the new sand in order to be able to obtain from a mixture 
of both a molding sand of the required properties. On the 
basis of analysis of used sand the proportions of old and 
new sand are discussed according to the purpose, whether 
for large or small molds, wet or dry casting. The sand 
hould be prepared only after the most favorable mixture 
of old sand, new sand, carbon and water have been de- 
ermined; this may lead to appreciable economies in the 
consumption of new sand. A few examples illustrate the 
method of selection. Ha (22) 

Chaplets and Studs in a Jobbing Foundry. Franx WuuiTe- 
House. Iron & Steel Industry & British Foundryman, Vol. 5, Mar. 
1932, pages 229-230. 

Uses for chaplets and studs described. CHL (22) 

German Silver Castings of Small Thickness. (Diinn- 
wandiger Neusilberguss.) R. Turws. Zeitschrift fiir die gesamte 
Gtessereipraxis, Vol. 53, Mar. 6, 1932, pages 106-107. 

Sound castings of German silver can be obtained only 
when the melt is properly made. On proper treatment of 
the melt depends: (1) the uniformity of the structure, (2) 
the Zn content and the Zn loss, (3) the purity of the cast- 
ing, and (4) the density of the casting. Of extreme import- 
ance is the proper casting temperature. The melting tem- 
peratures vary between 1100° and 1300° C. The molding 
Practice to be used is also discussed. In some cases it 
Proved advantageous to re-melt the alloy. GN (22) 
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FURNACES & FUELS (23) 


Manipulation of Electrodes of Electric Steel Furnaces. 
(Zur Behandlung der Elektroden in Elektrostahléfen.) THEws. 
Die Metallbérse, Vol. 21, June 13, 1931, pages 1108-1109, 

The wear of electrodes, the significance of water cooling 
devices and American developments in their design are dis- 
cussed. EF (23) 

Heat Conservation in Iron and Steel Works.H. F. StTernsacu. 
Iron & Steel Industry & British Foundryman, Vol. 5, Dec. 1931, page 
128. 

The advisability of the recovery of sensible heat in waste 
gases and of insulating all high-temperature equipment is 
pointed out. CHL (23) 

A New Low-Temperature Furnace. Automobile Engineer, Vol. 
22, Jan. 1932, page 26. 

A brief description is given of a heat-treating furnace de- 
signed to operate between 600° to 700° C. The material is 
placed in a perforated container within the furnace. Uni- 
form temperature is secured by the use of 2 thermo-couples 
and electric fans to keep the air circulating within the fur- 
nace. RHP (23) 

Heating Furnaces—Problems Relating to Development of 
Construction and Operation. (Entwicklungsfragen des Ofen- 
baues und- betriebes unter besonderer Beriicksichtigung der 
Wiuirmdéfen.) ALtrrep Scuacx. Archiv fiir Eitsenhiittenwesen, Vol. 5, 
Oct. 1931, pages 193-208. 

Report 155 of Heat Section of Verein deutscher Hisenhit- 
tenleute. New developments in furnace construction and 
operation are discussed mathematically on the basis of heat 
efficiency. 21 simple formulae with illustrative problems are 
given for heat calculations, heat balance, losses, insulation, 
preheating, thermal efficiency, fuel requirements, furnace 
performance, fuel-bed resistance, etc. Furnace efficiency may 
be improved by decreasing heat loss through wall or lining 
or in stack-gases. Good heat protection is possible only when 
the refractory brick has a sufficiently high constant pres- 
sure-softening point, which is 100° to 200° C. lower than the 
laboratory pressure-softening point. Sensible gas loss with 
a given fuel depends on the operating temperature range, 
the efficiency of heat transfer and the specific amount of 
waste gases. A large combustion space with corresponding- 
ly slow traveling combustion gases will give maximum heat 
transfer. The amount of waste gases may be kept at a mini- 
mum and stack draft kept constant by preventing air leaks. 
This is especially advantageous in the open hearth fur- 
nace. The largest economy in waste gas loss is obtained by 
avoiding unburned fuel as far as possible; 1% CO gives 
waste equivalent to and increase of 90° C. in stack-gas tem- 
perature. Preheating air gives an exceptionally high amount 
of heat and causes a drop in stack-gas temperature. With 
short-flame burners stack-gas temperature decreases more 
than with long-flame burners. Most efficient heating is ob- 
tained if the charge is gradually built up in short time in- 
tervals in thin layers. Heating of 2 sides simultaneously is 
extremely effective; it is possible to decrease the heating 
period in some cases to \4 of the heating time for a furnace 
heated on 1 side. DTR (23) 

Some Aspects of the Industrial Gas Problem. G. E. WINDIATE. 
Gas World, Vol. 96, Feb. 20, 1932, Industrial Gas Supplement, pages 
11-14. 

This paper, read before the Manchester and District Junior 
Gas Association, Preston, Feb. 6, 1932, considers the indus- 
trial load of the gas industry and its future possibilities. 
The application of gas for heating purposes depends on its 
ease of control, consistency of supply, efficiency, cost and 
service. Metallurgical uses are discussed. MAB (23) 

The Low-Frequency Induction Furnace and its Scope. A. G. 
Rosiette. Metallurgia, Vol. 4, Sept. 1931, pages 153-155; Oct. 1931, 
pages 175-176. 

The development of the low frequency induction furnace 
is discussed. The vertical ring type (Ajax-Wyatt) is the 
one now generally used. Recent improvement in refractories 
permits economical melting of Ni-brass and high-Cu alloys 
in this furnace. It alzo works admirably for superheating 
cast Fe and is better suited for brass melting than the 
arc furnace because it tends to heat the coldest part of the 
bath. JLG (23) 

The Design of Oil-Fired Crucible Furnaces. G. S. Watson. 
Foundry Trade Journai, Vol. 46, Feb. 18, 1932, pages 117, 120. 

The first principles of oil-fired crucible furnace construc- 
tion are discussed, including design of burner, oil-blast in- 
let, combustion chamber, metal-preheating chamber and 
waste-products outlet. OWE (23) 

Investigation and Calculation of Nozzle Burners. (Unter- 
suchung und Berechnung von Diisenbrennern.) Paut RHEIN- 
LANDER. Archiv fiir das Eisenhiittenwesen, Vol. 5, Feb. 1932, pages 407- 
411. 

Report 159 of Heat Section of Verein deutscher Bisen- 
hiittenleute. The mixing ratio of a burner may be calculated 
from discharge formula. An equation is derived by which 
the gas-air ratio of a burner may be calculated from the 
specific gravity of gas and air and the pressure drops taking 
place in the nozzle and in the burner head. On the basis of 
this equation, a simple diagram may be drawn for each 
burner showing, for a given kind of gas, the gas-air ratio 
in relation to the pressure in the burner head. DTR (23) 

Gas-Fired Muffle Furnaces for Forging and Re-Heating. 
(Schmiede- und Wirmofen mit Ferngasbeheizung.) H. Repxy. 
Archiv fiir Warmewirtschaft und Dampfkesselwesen, Vol. 13, Feb. 1932, 
pages 39-41. 

The process of combustion with oil and coke-oven gas, 
including the time required to heat up, the temperature of 
the hearth and heat load, effect of preheating the air, com- 
pression of air, and comparison of operations in the hearth 
with solid and gaseous fuels are discussed. MAB (23) 

The Time Required for Complete Heating of a Specimen in 
an Industrial Furnace. (Durchwirmezeit von Werkstiicken 
in Industrieéfen.) Victor Pascuxis. Archiv fiir Wdarmewirtschaft 
und Dampfkesselwesen, Vol. 12, Dec. 1931, pages 356-357. 

The relationship between the temperature of the heat as 
it is supplied and as it reaches the specimen is discussed. 
Diagrams are given which give the differences in tempera- 
tures between the surface and the core of a specimen in the 
furnace under various furnace conditions. MAB (23) 
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Effect of Oxidation on Caking Properties of Coal. R. y 
Wueeter & T. G. Woornouse. Fuel in Science & Practice, Vol. 11 
Feb. 1932, pages 44-55. J 

Presented at Third International Conference on Bitumi- 
nous Coal, Pittsburgh, Pa., 1931. Includes bibliography, 2) 
references. The caking properties of coals of low C content 
(higher Og content) are more readily affected by oxidation 
than are coals of higher C content, Oxidation insufficient to 
affect ultimate analyses can cause a coal of low C content 
to lose its caking power almost completely. With increasing 
C content coals become less readily oxidized, and their cak- 
ing power is affected only after an appreciable change in 
ultimate analysis has been effected. Then the yield of ojj 
obtained on carbonization is reduced materially. From 
analyses of 2 oxidized coals it is suggested that the total 9 
content of a coal is of little value in determining caking 
power. DTR (23) 

The Coreless Induction Furnace. (Der kernlose Induktions- 
ofen.) G. Simon. Bergwerk & Hiitte, Vol. 29, Feb. 5, 1932, pages 
13-15. 

The dimensions, lining, operation, efficiency and advan- 
tages of coreless induction furnaces are discussed. GN (23) 

Automatic Annealing Furnace. (Selbsttitiger Hirteofen.) 
E. Fr. Russ. Stahl und Eisen, Vol. 52, Feb. 18, 1932, pages 172-173. 

Operating details are given for the new Russ type heat 
treating and annealing furnace which is used for annealing 
steel parts that must meet rigid specification. DTR (23) 

Heating Steel for Forging. C. B. Puitiips. (Surface Combus. 
tion Co.) Heat Treating & Forging, Vol. 17, Dec. 1931, pages 1131- 
1133, 1142. 

The damage done to steel in forging furnaces, consisting 
of oxidation, decarburizing, local carburizing, overheating, 
fissuring and burning, is reviewed. Diffusion combustion, 
properly applied, makes possible control of the atmosphere 
within the furnace. Air or gas are maintained in separate 
layers, combustion proceeding only at flame boundaries and 
no actual mixing taking place except at those boundaries. 
By causing the lowermost layer of gas to sweep over the 
work lying on the hearth, the steel can be heated without 
oxidation. In diffusion combustion, the heat is radiant as a 
result of the large amounts of fine C particles liberated from 
the fuel gas. Very rapid rates of heating are obtained, mak- 
ing possible increased production and reduction in the size 
of the furnace required with very uniform temperature dis- 
tribution. MS (23) 

Corner Firing of Blast Furnace Gas, Otto ve LoRENZzI (Com. 
bustion Eng. Corp.) Combustion, Vol. 3, Jan. 1932, pages 11-16. 

The excellent over-all results being obtained with blast 
furnace gas in modern steam generating units designed for 
corner firing are described. The gas burners located in the 
4 corners of the lower part of the furnace are so directed 
that fuel streams form tangents to a small imaginary circle 
lying in the center of the furnace, thus imparting a rotary 
motion to the mixture and setting up extreme turbulence 
which produces thorough mixing, thus speeding the combus- 
tion process materially, reducing the time required for com- 
pleting the reaction and reducing furnace volume substan- 
tially. DTR (23) 
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REFRACTORIES & FURNACE MATERIALS (24) 


The Specific Heat of Magnesium and Aluminum Oxide at 
High Temperatures. Gorpon B. WiLkKeEs. Journal American Ceramic 
Society, Vol. 15, Jan. 1932, pages 72-77. 

The mean specific heat of pure Al and Mg oxides has been 
determined from room temperature up to 1700° and 1800° C., 
respectively. The specimens were heated in a vertical carbon 
tube furnace with a magnesite tube liner for oxidizing con- 
ditions. A special calorimeter was designed and used to pre- 
vent the loss of heat by vaporization of the water when the 
white hot specimens were immersed. WAT (24) 


50 Years Production of Refractories, (50 Jahre Herstellung 
feuerfester Erzeugnisse). W. Stecer. Tonindustriezeitung, Vol. 
56, Feb. 11, 1932, pages 184-186; Feb. 15, pages 200-201; Feb. 
18, pages 213-214. 

The paper reviews the progress of the last 50 years in the 
production of refractories under the following headings: 
(A) dressing, (1) drying of clay, (2) crushing, (3) sieves, 
(4) mixing machines, (B) shaping with special reference to 
the various types of presses used, (C) drying and (D) burn- 
ing. GN (24) 

Furnace Repairs and the Storing of Refractory Bricks. 
(Otenausbesserung und Lagerhaltung feuerfester Form- 
steine. Gesichtspunkte zur Normung der Steinformate.) E. 
Maase. Feuerfest, Vol. 7, Feb. 1931, pages 20-25. 

Furnaces frequently require repairs to various parts, par- 
ticularly to those which undergo severe treatment. To order 
the requisite bricks, etc., from the manufacturer as required 
would involve a serious loss of time, so that a stock of 
spares must be carried, and this necessitates the storing of 
a large assortment of shapes and sizes in order that any 
emergency may be met promptly. The author discusses the 
standardization of shapes of refractory bricks from this 
point of view. WHB (24) 

Heat Absorption by Refractories During Operation of Fuel- 
Fired Furnaces, . . Mawuinney (Electric Furnace Co.). 
lron Age, Vol. 128, Dec. 31, 1931, pages 1678-1682, 1708. 

Second of a series of 2 articles. After the interior of heat- 
ing furnace has been brought up to operating temperature, 
heat requirement/ft.2 begins to vary with wall construc- 
tion. Summarized from the discussion the conclusion may 
be as follows: (1) In fuel fired furnace for intermittent op- 
eration, the fuel required to heat to operating temperature 
is practically independent of usual wall construction; dur- 
ing operation fuel consumption is affected by refractory de- 
sign; (2) During operating period, heat to refractories in- 
judes that for both radiation and absorption; (3) In a fur- 
nace operated continuously for long periods the refractory 
lining reaches equilibrium and the only loss of heat to re- 
fractories is the true radiation; (4) Intermittent operation 

wers average heat required by refractories in comparison 
vith a single heat. VSP (24) 


Foundry Refractories. Jas. R. Attan. Transactions & Bulletin, 
merican Foundrymen’s Association, Vol. 2, Dec. 1931, pages 569- 


Standards for furnace refractory shapes and the allowable 
lerances in sizes are discussed. CHL (24) 


Refractory Coatings and Mortars. (Les enduits et coulis 
‘ractaires). L. Litinsxy. Revue de Metallurgie, Vol. 28, Sept. 
31, pages 277-502; Korrosion und Metallschutz, Vol. 7, July 1931, 
pages 165-167; Aug. 1931, pages 195-201; Sept. 1931, pages 

0-216; Oct. 1931, pages 243-245, 249; Chemical Trade Journal & 

hemical Engineer, Vol. 90, Jan. 1, 1932, pages 8-9; Feuerfest- 

‘enbau, Vol. 7, May 1931, pages 65-80. 

The value of a protecting refractory coating depends 
largely besides its composition on the nature of the binder 
used in it. A good protective coating must form a solid sur- 
face capable of withstanding the penetration of the corrod- 

1g elements and have a good adherence to the base which 
can be obtained by proper regulation of the expansion co- 
fficients of the base and the coating, which is of a par- 
ticular importance in high temperature work. The nature 
of the coating has to be adjusted in accordance with the 
base supporting it. As the coefficient of dilatation changes 
in the same type of bricks, both due to the manufacturing 
methods and the manner in which they are used in the prac- 
tice, the adjustment of the proper grade of the coating be- 
comes difficult. A large number of compositions and methods 
is briefly described. 170 references are given. 

WHB+JDG+EF+4+JN (24) 

Kaolins—Effect of Firing Temperatures on Some of Their 
Physical Properties. R. A. Hernpt, W. L. Penpercast & L. E. 
Monc. Bureau of Standards Journal of Research, Vol. 8, Feb. 1932, 
Research Paper 410, pages 199-215. 

Samples of 5 kaolins, representing some of the important 
world sources, were fired at 8 different temperatures rang- 
ing from 1,100° to approximately 1,650° C. The chemical 
analyses and pyrometric cone equivalents (softening points) 
were obtained on the raw materials, the thermal expansion, 
porosity and specific gravity on the fired materials, and the 
petrographic analyses on both the raw and fired. X-ray 
diffraction patterns were made of Georgia, North Carolina, 
and Mexican (dickite) kaolins, mullite, and cristobalite. 

WAT (24) 

The Melting Points of Zirconiumoxide and Hafniumoxide. 
(Ueber die Schmelzpunkte des Zirkonoxyds und des Haf- 
niumoxyds.) P. Crausinc. Zeitschrift fiir anorganische und allgemeine 
Chemie, Vol. 204, Feb. 9, 1932, pages 33-39. 

The oxides were melted by placing them in holes in a W 
rod and heating the latter electrically; the temperatures 
were determined with a pyrometer of Hobborn-Kurlbaum 
type. The melting points were determined to 2950 + 20°K for 
ZrOg and 3047 + 25°K for HfOe. A comparison with more 
recent determinations gives a good agreement, but_not so 
with older measurements. 13 references. Ha (24) 


Trade Names in the Fields of Refractory Materials. (Mark- 
enbezeichnung im Feuerfest-Fach und Ofenbau.) Fewuerfest- 
Ofenbau, Vol. 7, Sept. 1931, pages 136-141. 

Trade names of all kinds of materials connected with fur- 
nace construction and refractory industry of German and 
International origin are compiled and briefly vaeham SUTt 
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The abstracts in this section are prepared in codperation with the 
Joint High Temperature Committee of the A.S.M.E. and the 
A.S.T.M. 


Sealing of Carbon Steels at High Temperatures. G. W. 
Aximov. Transactions of the Central Aero-Hydrodynamical Institute, 
No. 90, 1931, 44 pages, 44 illustrations. (In Russian). 

Specimens of 0.14, 0.6, 1.12 C steels and 3.5% C cast iron 
(whether white or gray not given) were heated in an 
oxidizing atmosphere under varying time and temperature. 
Using 500° and 800° C. and determining the amount of 
oxidation by the increase in weight corrected for carbon 
elimination it was found that the parabolic law is applicable 
only to the beginning of scaling after which it follows a 
straight line with a rapid upturn after 35 hours. The speed 
of decarburization and scale formation is different. On 
longer heating the ferrite forming the decarburized zone is 
composed of long radial crystals. Radial structure is pro- 
duced as the metal to metal contact along radial grain 
boundaries is prevented by the stream of reaction gases 
coming from the area of reaction—the boundary between 
decarburized layer and original metal. Changing the tem- 
peratures to 400° and 900° C. showed that under 600° C. 
decarburization and scaling are the same, between 600° and 
850° C. the speed of decarburization sharply increases while 
above 850° C. the speed of scale formation increases so fast 
that the decarburized layer totally disappears. A sharp 
break in the oxidation curve is found between 800° and 
850° C. corresponding to the transformation range and 
showing that speed of oxidation of y iron is lower. Water 
vapor in the scaling atmosphere rapidly increases the reac- 
tion. Temper color formation was used as a means of de- 
termination of scaling qualities of quenched and annealed 
steels. Quenched steel scales slower than steel which has 
been annealed. Surface condition has no influence. Deforma- 
tion strongly affects the uniformity and speed of scaling. (29) 

The Change in Resistance of Graphite, Thorium, Titanium 
and Titanium-Zirconium between 20.4° K. and 1.1° K. W. J. 
De Haas & P. M. Van Atpuen. Proceeding: Academy of Science, Am- 
sterdam, Vol. 34, Jan. 31, 1931, pages 70-74. 

Samples about 15 mm. long were prepared from a block 
of Ceylon graphite, with the principal axis perpendicular 
to the direction of the current. The change in resistance near 
the temperature of liquid He was slight. At 1.1° K the value 
of R/R. was about 0.12 and this remained nearly constant 
up to 5° K after which it increased gradually to approxi- 
mately 6.214 at 20.4° K. Measurements on a part of a single 
crystal of Th indicated that it became supra-conducting at 
1.4° K. In the region between 1.4° and 1.9° K the resistance 
increased gradually until it acquired its normal resistance 
at the upper temperature. These results differ considerably 
from those obtained by Meissner for another part of the 
same crystal. The resistance of Ti falls rapidly from 1.88° 
to 1.63° K at which temperature it becomes supra-conduct- 
ing. The resistance of the Ti-Zr solid solution decreased 
rapidly between 1.63 and 1.12° K at which point it becomes 
supra-conducting. It is difficult to obtain reproducible re- 
sults with these metals. WHB+WAT (29) 
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Heat Resistant Alloys for Boiler and Engine Construction. 
(Hochhitzebestindige Legierungen fiir Dampfkessel- und 
Maschinenbau.) Br. Scuutz. Brennstoff- und Warmewirtschaft, Vol. 
13, Feb. 1931, pages 26-28. 

Considers special steels with low additions of Mo, V and 
Al as heat-resistant material. Tests on scaling and physical 
properties carried out at elevated temperatures by the Ma- 
terial Priifungsamt Dahlem on the following steel are given: 
0.14 C, 0.24 Si, 0.34 Mn, 0.72 Cr, 0.21 V. Calls attention to 
Sicromal of the Vereinigte Stahlwerke, employing only 6 Cr 
instead of 15 Cr, with an addition of 0.9-3% Al. Properties 
of the following representative steel are presented: 0.06.C, 
0.3 Mn, 0.4 Si, 0.9 Al, 5.8 Cr, 0:4 Mo and 0.05 V. Tests of 
Wiburg on 7 different heat-resistant steels are reviewed in- 
cluding low C (0.5-0.15% CC), martensitic and austenitic 
steels and the 2 Heraeus alloys B-7-M with 15 Cr, 61 Ni, 7 
Mo, 15 Fe, 2 Mn and Grade B with 15 Cr, 64 Ni, 20 Fe, 1 Mn. 
The Krupp steels of martensitic (V-M) and austenitic struc- 
ture (V-A, NCT, FF) are discussed and practical experi- 
ences with V-steel, the surface of which is enriched in Al, 
are given. In conclusion the present state of heat-resistant 
material used for turbine blades is considered. EF (29) 

Alloys of Iron, Manganese and Carbon. Francis M. WALTERS, 
Jr., Cynic Weis, M. GensamMer & J. F. Ecxert. Transactions American 
Society for Steel Treating, Vol. 19, May 1932, pages 577-623. 

See Metals & Alloys, Vol. 2, Nov. 1931, page 283. WLC (29) 

Pipe Welding for a High Pressure Steam Power Plant. 
E. B. Severs & W. P. Gavit. Journal American Welding Society, Vol. 
11, May 1932, pages 10-12. 

Paper presented at the Annual Meeting of the American 
Welding Society in New York, Apr. 1932. Welding offers a 
solution of the high pressure, high temperature pipe joint 
problem. The author describes procedure used in welding 
piping for a boiler and turbine installation operating at 
730 lbs./in.2 pressure and a temperature of 860° F. TEJ (29) 

Impact Characteristics of Steel Rails at Low Temperatures. 
. F. Cunnincuam & J. Gitcurist. Transactions American Society 
for Steel Treating, Vol. 19, May 1932, pages 624-638. 

See Metals & Alloys, Vol. 2, Dec. 1931, page 325. WLC (29) 

Considerations and Tests for Cast Materials for High- 
Temperature High-Pressure Service. L. W. Sprinc. Transactions 
& Bulletin American Foundrymen’s Association, Vol. 2, Oct. 1931, 
pages 13-55. 

The author points out that castings have certain inherent 
qualities which other materials, seemingly, do not possess. 
They are more resistant to “creep” at temperatures above 
the strain hardening range than wrought materials of 
identical composition. A large number of short and long 
time tensile test results are given on cast and wrought 
materials. Other considerations, which influence the de- 
velopment of high temperature high-pressure service ma- 
terials are discussed. See also Metals & Alloys, Vol. 3, Jan. 
1932, page MA 26. CHL (29) 

Use of Metals at Elevated Temperatures, Clyne E. WILLIAMs. 
Brick & Clay Record, Vol. 80, Apr. 1932, pages 195-197. 

The heat resistance requirements for metals used in kilns, 
dryers and fans are outlined. The types of metals used for 
the various requirements and the protective measures taken 
are discussed. See also Metals & Alloys, Vol. 2, Sept. 1931, 
page 192. CBJ (29) 

The Properties of Copper in Relation to Low Stresses, The 
Effect of Cold-Work, Heat-Treatment, and Composition. 
Part II.—Creep Tests at 300°C, and 350°C. of Arsenical Cop- 
per and Silver-Arsenical Copper. H. J. Tapsert & A. E. Joun- 
son. Institute of Metals, Advance Copy No. 599, Apr. 1932, 6 pages. 

Creep tests were made on 2 alloy coppers. One contained 
0.34% As and no Ag. The other contained 0.31% As and 
0.072% Ag. They were both given the pre-treatment de- 
scribed in Part I, which consists in cold working to a re- 
duction of about 5% followed by an anneal at 300° or 350° C. 
It was found that the pre-treatment improved the resistance 
to creep at 300° and 350° C. and that the Ag-bearing Cu 
was superior to the Ag-free material. 2 references. JLG (29) 

Materials but Little Subject to Aging Phenomena, for the 
Construction of Boilers (Gering alterungsempfindliche Kes- 
selbaustofife). Wirme, Vol. 54, Jan. 3, 1931, pages 6-7; Chemie et 
Industrie, Vol. 25, June 1931, page 1386. 

Izett steel is claimed to be practically not subject to 
aging phenomena. Alloy steels (particularly 3-5% Ni steels, 
low C steels containing V or Mo, 0.6-0.8% Cu steel contain- 
ing 0.4-3% Cr) stand up well against both corrosion and 
high temperature. This permits of the reduction of the 
thickness of the boiler shell, thus improving heat trans- 
mission which compensates for the extra cost. The steel can 
be tested by aging artificially by 10% cold stretching, fol- 
lowed immediately by annealing 30 min. at 200° C. WHB (29) 

Material Problems Involved in Radiation Super-Heaters. 
(Die Materialfrage bei Strahlungsiiberhitzern.) K. Aptorr. Die 
Rohrenindustrie, Vol. 24, Mar. 12, 1932, pages 61-62. 

After reviewing recent trends in super-heater designs 
and the requirements to be met with by materials employed, 
tests in the Power Station Klingenberg are reported on 
super-heater tubes. At first Izett steel of 36 ke./mm.2 ten- 
sile strength and 25% elongation was used. The wall thick- 
ness of the tubes was 6 mm. After 635 hours service, the 
tubes were warped to such an extent, that they had to be 
exchanged. Then open hearth steel of 41 kge./mm.2 and 25° 
elongation was employed, the wall thickness of the tubes 
being 4.5 mm. Only tubes which were shielded by cast plates 
withstood the strain. Now a 6% Cr, 0.4% Mo steel of 50-55 
kg./mm.2 is selected. It has not been decided yet whether 
or not continuous operation is possible with wall tempera- 
tures above 550° C. The stresses in these super-heater units 
are discussed. The satisfactory solution of this problem is 
up to the metallurgist. High alloy steels permit a wall 
size reduction of about 25% and diminish the critical stress- 
es caused by the great differences in temperature between 
the inside and outside of the tubes. EF (29) 


Further Data on the Thermal Diffusivity of Nickel. Ricx- 
arp H. Frazier. Physical Review, Vol. 40, May 1932, pages 592-595. 

Results are given of tests for determining the thermal 
diffusivity of 99.25% Ni. The work is part of a program of 
thermal meesurements aimed toward the measurement of 
the Thomson effect. The results and conditions of the test 
WAT (29) 


are discussed. 


METALS & ALLOYS 
Page MA 314—Vol. 3 


little influence on endurance. No information on endurance of 
notched specimens or on corrosion-fatigue of copper contain- 
ing additions, are on record. 

No accelerated endurance test for non-ferrous metals and 
alloys has yet been found to give fully reliable data. The tests 
should run to 100 million cycles or at least to 50 million plus 
further test at an increased stress to show whether damage or 
improvement has occurred. Especially on cold-worked material, 
tests of one form and temper, e. g., sheet, do not necessarily 
give valid information for other forms and tempers. 

Much more work of a very tedious nature is necessary to 
clarify the engineering problems involved. 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


466 Structural Aluminum—aA supplement to their Struc- 
tural Aluminum Handbook has been issued by the Aluminum 
Company of America, Pittsburgh, Pa. It contains additions 
to the tables in the Handbook as well as new data which 
were not available at the time the Handbook was published. 


467 Wrought Pipe—aA leafiet recently issued by the Na- 
tional Tube Co., Pittsburgh, Pa., lists ten points of superi- 
ority of their pipe, among them being its strength, ductility, 
uniformity, freedom from scale, etc. Their galvanized pipe is 
given a special chromate treatment to resist discoloration 
and the formation of white rust. 


468 Nickel Steel—The July issue of Nickel Steel Topics, 
published by the International Nickel Co., New York, N. Y., 
features an article describing the use of nickel steel in 
free wheeling units for automobiles. A number of applica- 
tions of this steel to oil well equipment are also illustrated. 


i69 Heating and Cooling Wire—Bulletin 339 of the W. 58. 
Rockwell Co., New York, N. Y., is a reprint of a paper pre- 
sented to The Wire Association on the Methods of Heating 
ind Cooling Wire. It is a very thorough discussion of this 
subject and is well illustrated. 

170 Welded Tubing—The Carpenter Steel Co., New York, 
N. Y., has sent out a leaflet devoted to their welded tubing 
made from cold rolled stainless strip steel. The leafiet in- 
cludes general information on this tubing, its physical prop- 
erties and working instructions. 

471 Welding—The August issue of Oxry-Acetylene Tips, pub- 
lished by the Linde Air Products Co., New York, N. Y., fea- 
tures an article entitled “Oxwelding Brass and Bronze.”’ An- 
other article in the same issue is “A Simple Cost System for 
the Repair Shop.” The feature article in the September issue 
is “Economy for the Beet Sugar Industry.” 

472 Blooming Mill Equipment—Bulletin A-701 of the 
United Engineering & Foundry Co., Pittsburgh, Pa., is a 35- 
page, fully illustrated booklet discussing their blooming 
mill equipment for all duties where a large mass of metal 

to be roughed down rapidly for finishing to smaller 
snapes. 

:73 Nieckel-Clad Steel—A booklet just published by the 
Lukens Steel Co., Coatesville, Pa., illustrates various appli- 

tions of nickel-clad steel in chemical and industrial pro- 

ssing equipment, in the textile industry and in general in- 
dustrial service. 

‘74 Shield-Are Welder—aA bulletin just released by the 
Lineoln Electric Co., Cleveland, Ohio, describes their new 
“Shield-Are” welder which makes possible improved quality 
ind speed of welding. 

i75 Foundry Equipment—Catalog No. 540 of the Jeffrey 
Vanufacturing Co., Columbus, Ohio, describes and illustrates 
how various types of foundries have been modernized by the 
nstallation of Jeffrey foundry machinery. Typical arrange- 

ents of equipments are pictured by perspective drawings. 

kinds of equipment discussed include continuous core 
ndling equipment, trolley conveyors, crushing and pul- 
verizing equipment, sand mixers and sand conditioners. 


\76 Tensometers—Bulletin 37 of the Baldwin-Southwark 
Corp., Philadelphia, Pa., covers their line of lever type strain 
zages known as Huggenberger Tensometers. A short tech- 
nical discussion of the fundamental principles of these in- 

uments is followed by data and suggestions concerning 

plication of the various types of Tensometers. A section 

cribing the methods of mounting and using Tensometers 

included. Bulletin 40 published by the same company de- 
scribes their Scratch Extensometer which weighs less than 
an ounce, is hardly larger than a teaspoon, may be attached 
to light as well as heavy structures, is recording and can 
be purchased for less than $50. 

77 Portable Hardness-Testing Instruments—Bulletin No. 
H-4 of the R. Y. Ferner Co., Washington, D. C., describes the 
Duroskop and the dwarf Brinell press. The former can be 
used for testing many materials, from tempered steel to re- 
fined lead, as well as lincleum, rubber, wood, ete. The latter 
may be used for all testing done with the larger Brinell 
instruments with the added feature that it is portable. 

{78 Nickel-Clad Steel Plate—Bulletin T-4 sent out by the 
international Nickel Co., New York, N. Y., is entitled 
“Methods for the Fabrication of Nickel-Clad Steel Plate.” 
Full information on the subject is given. The bulletin was 
prepared by their research department and is one of their 
technical bulletin series. 

479 Automatic Temperature Control—Bulletin 177 sent 
out by the Foxboro Co., Foxboro, Mass., is entitled “Tem- 
perature Controllers” and gives a complete description of the 
operating principles of their controllers together with con- 
struction features. The various types are illustrated and de- 
scribed and each part of the controller is discussed at length. 

480 Liquitel—Several leaflets have been issued by the 
Alpha-Lux Co., Inc., New York, N. Y¥., which pertain to their 
“Liquitel” which is to be used in the production of iron and 
steel castings and steel ingots. It is a fine black powder 
which is sprinkled over the surfaces of the molten metal in 
the heads and runners. 

481 Testing Precious Metals with the Touchstone—An 
attractive booklet of this title has just been prepared by the 
Jewelers’ Technical Advice Co., 22 Albany St., New York, 
N. Y. It comprises a succinct but exhaustive text on practical 
testing of the precious metals. The methods described have 
a thoroughly tested and are simple but effective. Price 

482 Thermometers—Catalog 1204 of the Bristol Co., 
Waterbury, Conn., is devoted to their vapor tension type 
thermometers. It is intended to be not only a summary of 
these instruments as made by them, but a handbook of 
reference for those engaged in specifying or recommending 
recording and controlling instruments. 





483 Tempering Spring Washers—A leaflet issued by 
Leeds & Northrup Co., Philadelphia, Pa., describes the in- 
stallation of five Homo tempering furnaces used by the Na- 
tional Lock Washer Co. Another leaflet by the same com- 
pany describes Homo tempering for parts and tools and 
Hump hardening as used by an instrument manufacturer. 

484 Manganese Bronze—The July issue of Better Castings, 
published by the Niagara Falls Smelting & Refining Corp., 
Buffalo, N.: Y., gives instructions for making manganese 
bronze with “Falls” No. 21 manganese bronze hardener. The 
procedure using new metals and new metals with scrap is 
detaiied. 

485 Electric Furnaces—The Pittsburgh Electric Furnace 
Corp., Pittsburgh, Pa., is distributing reprints of “Duplexing 
With Cupola Makes High Grade Iron Castings” which ap- 
peared in Iron Age. 

486 Gas-Electric Sets—Publication C 1959 of the West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Pa., describes 
and illustrates gas-electric sets, listing their mechanical fea- 
tures, ignition and control. They are designed for furnishing 
continuous or auxiliary power supply for mines, barges, 
dredges, oil and gas wells, etc. 

487 Bunsen Spectroscope—aA leaflet recently sent out by 
Bausch & Lomb Optical Co., Rochester, N. Y., describes the 
construction of their Bunsen spectroscope designed for the 
use of teachers. Mention is also made of their laboratory 
wave length spectrometer. 

488 Superheaters—Bulletin T-22 of the Superheater Co., 
60 East 42nd St., New York, N. Y., discusses the Elesco super- 
heaters for horizontal return tubular boilers. A table shows 
results of tests in a plant using these superheaters. 

489 Nickel Alloy Steel Castings—Bulletin No. 8-A of the 
International Nickel Co., New York, N. Y., discusses the ap- 
plications of nickel steel castings, the design of these cast- 
ings, the effect of alloying elements on cast steels, the 
methods of adding alloys to steel and the heat treatment 
of the castings. The pamphlet is one of their Nickel Steel 
Data and Applications Series. 

490 Furnaces—Bulletin 333 of the W. S. Rockwell Co., 
New York, N. Y., is devoted to their belt-conveyor type 
continuous furnaces, both electric and fuel-fired. Bulletin 334 
of the same company gives data on their non-ferrous billet 
heating furnace. 

491 Oilstones and Sharpening Stones—A leaflet prepared 
by the Pike Manufacturing Co., Pike, N. H., shows their 
different powered oilstones and the method of using them 
for various tools. 

492 Brazing Alloy—Bulletin No. 7 of Handy & Harman, 
New York, N. Y., describes their Sil-Fos, a low melting point 
brazing alloy which makes strong, sound, corrosion-resist- 
ing joints on copper, brass, bronze, nickel, Monel metal and 
other non-ferrous metals or alloys. 

493 Sodium Perborate—The Roessler & Hasslacher Chemi- 
cal Co., Niagara Falls, N. Y., have published a 16-page book- 
let entitled “Properties and Uses of R & H Sodium Per- 
borate.” The presence of 1/20 to 1/50 oz. of this chemical 
per gallon of nickel plating solutions stops hydrogen pit- 
ting, according to this booklet. In the alkaline tin bath and 
sulphate zinc bath, pleasing white plate is produced through 
the presence of small amounts of sodium perborate in the 
plating solution. 

494 Smoke Recorder—The application of the Micromax 
potentiometer for this purpose is discussed in a folder pre- 
pared by Leeds & Northrup Co., Philadelphia, Pa. 

495 Fuel Governor—aA leaflet describing an engine gov- 
ernor with remote setting for speed has been sent out by 
the Pickering Governor Co., Portland, Conn. 

496 Motorized Speed Reducer—The Link-Belt Co., Chi- 
cago, Ill., has recently sent out a leaflet announcing a new 
motorized speed reducer which has been added to their line. 
The reducer illustrated is a triple reduction unit with a 
speed ratio of 312.2 to 1. The motor shaft operates at 1165 
r.p.m., and the low speed shaft at only 3.75 r.p.m. 

497 Chromium Plating—The August 1932 issue of The 
Udylite News, published by the Udylite Process Co., Detroit, 
Mich., features an article on Udylite as applied to the manu- 
facture of radio condensers. 

498 Graphic Meters—Bulletin No. 4321 of the Esterline- 
Angus Co., Indianapolis, Ind., contains an article entitled 
“Determining the Cost of Power and the Maximum Load 
Conditions Throughout a System.” Bulletin 12302 of the same 
company describes the reactive volt ampere meter and its 
uses on the power system while bulletin 1227 is devoted to 
their frequency meter. 

499 Diesel Electric Locomotives—The Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa., has published an il- 
lustrated folder describing the use of Diesel electric locomo- 
tives in the steel industry and covering the economies 
effected thereby. Folder DMF-5449. 
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PYROMETERS 


RADIATION 


Portable. Sight into 
furnace or at the 
material, and within 
3 seconds you have 
automatically a true 
temperature indica- 
tion. Stock ranges: 
1000-2600°F. 1400 
3600°F. 








The only self-contained, direct reading Pyrometer. 
Concentrated test mark permits precision tempera- 
ture readings of minute spots. Stock ranges: 1400- 
2400°F; 1800-3300°F; 1400-2200°F and 1900-3400°F. 


TUBES—RADIATION 


Standard or 
Super - Sen- 
sitive. Pro- #* 
ven econo: fie 
mica! as 
compared 
with ther- 
mocouples 
when measuring high temperatures. Super-Sensi- 
tive Tubes have time lag of approximately 1 second. 


RAPID RECORDER 


Especially de- 
signed to record 
instantly quick- 
changing tem- 
peratures when 
measured with 
our Super-Sensi- 


tive PYRO 
RADIATION 
TUBE. 
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THE PYROMETER 
INSTRUMENT CO. 


105 Lafayette Street New York 
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FOR YOUR SPECIFICATION GRAY 
IRON MELTING 
Over 300 “Lectromelt Furnaces are in use 
Producing Plainand Alloy Gray Irons, Mal- 
leable Irons, and Carbon and Alloy Steels 


Write For Particulars 


PITTSBURGH ’LECTROMELT FURNACE CORP. 
PITTSBURGH, PA. 





DeWitt Operated Hote’s 


feature 


a} Unusually Comfortable Rooms, 


the Finest of Foods 
and 


Rates Starting at $2.50 Single 



















In CLEVELAND Its 
THE HOLLENDEN 


ELMER HOGREN, MGR. 


1050 Rooms, all with Bath 
4-Station Radio Speaker in Every Room 


In COLUMBUS Its 


DeWitt 
Operated 
Hotels 


ore THE NEIL HOUSE 


Fine Hotels, 


TOM A. SABREY, MGR. 


Located 650 Rooms, all with Bath 
ete I AKRON Its 
Respective Cc. J. FITZPATRICK, MGR. 


450 Rooms, all with Bath 
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CLASSIFICATIONS 


GENERAL (0) 
PROPERTIES OF METALS (1) 


PROPERTIES OF NON FERROUS AL. 
LOYS (2) 


PROPERTIES OF FERROUS ALLOYS (3) 


CORROSION, EROSION, OXIDATION, 
PASSIVITY & PROTECTION OF MET- 
ALS & ALLOYS (4) 

STRUCTURE OF METALS & ALLOYS (5) 
Metallography & Macrography (5a) 
Structure & X-Ray Analysis (5b) 

PHYSICAL, MECHANICAL & MAGNETIC 
TESTING (6) 

ELECTRO-CHEMISTRY (7) 

Electroplating (7a) 
Electrometallurgy (7b) 


METALLIC COATINGS OTHER THAN 
ELECTROPLATING (8) 


INDUSTRIAL USES & APPLICATIONS (9) 


HEAT TREATMENT (10) 
Hardening (10a) 
Annealing (10b) 
ero Hardening & Nitrogen Hardening 
1 
ueneng oo 
Jrawing (10e 
Aging (10f) ECONOMIC (16) 
Malleableizing (10g) 


Brazing (lla) 
Soldering (11b) 


Riveting (11d) 


Rolling (12c) 
Forging (12d) 


Extruding (12f) 
Machining (12g) 


Pickling (12i) 
Cleaning (12k) 
Coloring (12m) 


Filing (120) 
Spinning (12p) 


DEFECTS (13) 


GENERAL (0) 


Basic Principles of Metallurgy Discussed by Steel Treaters. 
Part Il, Part III. Fuels & Furnaces, Vol. 9, Nov. 1931, pages 1295- 
1299; Dec. 1931, pages 1407-1412. 

Presents abstracts of lectures delivered to young men 
without technical education as part of a course sponsored 
by the Pittsburgh Chapter of the American Society for Steel 
Treating. S. L. Goodale discusses metallurgical terms, crys- 
tallization and metal structures, structures and properties 
‘if pure metals and hot and cold working. Norman Woldman 
liscusses the Fe-C diagram and straight C steels. N. I. Stotz 
describes heat treating operations and J. A. Succop deals 
with mechanical shaping of metals. V. N. Krivobok discusses 
alloy steels other than high-speed and stainless steels and 
structures and properties of alloys. MS (0) 

The Joy of Ignorance. T. Swann Harpinc. William Godwin, Inc., 
New York, 1932. Cloth 6 xX 9 inches, 369 pages. Price $3.00. 

This book will make much of your bliss evaporate. Harding 
decided to investigate the fallacies and fictions promoted by 
em slogans and the nostrums endorsed by plausible 
quacks, 

When you learn that coffee isn’t “mighty bad for you” 
and “coffin nails” are not lethal, when you cease to believe 
that spinach is good and pie is suicidal, the pillars of your 
faith are beginning to totter and no one knows where you 
will end. 

You will probably save money and be more comfortable 
without your bogies and superstitions. Harding’s book is a 
mental disinfectant and provides enjoyable reading. 

Richard Rimbach (0) -B- 
_ Specifications for Quality Metals, How to Write Them. 
F. M. Ranptett. Metal Progress, Vol. 21, May 1932, pages 44-45. 

In drawing a specification a minimum number of require- 
ments consistent with a satisfactory product should be in- 
cluded. The wording should be without ambiguity and should 
provide for inspection and tests for the protection of the 
consumer. WL (0) 
_ Metallurgical Developments in 1931. T. M. Service. Jron & 
Coal Trades Review, Vol. 124, Jan. 22, 1932, pages 154-155. 

The research carried out in England and elsewhere on 
the heterogeneity of steel, the solidification and crystalliza- 
tion of steel ingots, balanced reactions in steel manufacture, 
corrosion of iron and steel, and the behavior of steel under 
Stress at high temperature is briefly reviewed. Ha (0) 


JOINING OF METALS & ALLOYS (11) 


Welding & Cutting (11c) 


WORKING OF METALS & ALLOYS (12) 


Melting & Refining (12a) 
Casting & Solidification (12b) 


Shearing & Punching (12e) 


Drawing & Stamping (12h) 
Cold Working (12j) 
Polishing & Grinding (121) 
Sand Blasting (12n) 


CHEMICAL ANALYSIS (14) 
HISTORICAL & BIOGRAPHICAL (15) 


PLANTS & LABORATORIES (17) 


MACHINERY & SUPPLIES—PLANT 
EQUIPMENT (18) 


BIBLIOGRAPHIES (19) 
MISCELLANEOUS (20) 

LABORATORY APPARATUS (21) 
FOUNDRY PRACTICE & APPLIANCES (22) 
FURNACES & FUELS (23) 


REFRACTORIES & FURNACE MATE- 
RIALS (24) 


GASES IN METALS (25) 
INSPECTION (26) 


EFFECTS OF ELEMENTS ON METALS & 
ALLOYS (27) 


INSTRUMENTS & CONTROLLERS (28) 


EFFECT OF TEMPERATURE ON METALS 
& ALLOYS (29) 


LEACHING (30) 
REDUCTION METALLURGY (31) 


NON-METALLIC COATINGS FOR METALS 
& ALLOYS (32) 


ORE CONCENTRATION (33) 


Classification (33a) 

Gravity Concentration (33b) 
Flotation (33c) 

Magnetic Separation (33d) 
Crushing (33e) 


Research and Development in Metallurgy. ( E. MacQuiae. 
Journal Franklin Institute, Vol. 213, June 1932, pages 583-604. 

Brief survey of research and development in metallurgy 
stressing the commercial aspects, and discussion based on 
conditions in the U. S. The first tensile strength in 1837 was 
determined by transverse tests. Tensile strength, ductility, 
hardness, resilience, electrical properties, behavior toward 
corroding média, fatigue, are the qualities of metals and 
alloys about which information is generally sought. The 
purpose of metallurgical progress is at least 3-fold, namely: 
(1) to cheapen or otherwise improve the processes for ob- 
taining metals from their natural state or to discover new 
processes; (2) to obtain metals or their combinations that 
will serve in applications or new needs of industry in which 
existing materials, partly or wholly inacceptable, and to 
improve the qualities of metals and their alloys; (3) to 
multiply the uses to which the present products can be 
legitimately applied. Mention is made of new tests and ap- 
plications such as “creep,” shock testing, X-ray, metallo- 
graphic tests, light alloys, new steei alloys, corrosion re- 
sistant steels, etc. 28 references. DTR (0) 

Modern Tendencies Regarding the Methods of Study of Met- 
als and their Alloys (1928-1930).(Les tendences récentes rela- 
tives aux méthodes d’étude des métaux et de leur alliages 
[1928-1930].) Lion Diovcatcn. Revue de Métallurgic, Vol. 29, Apr. 
1932, pages 215-220; May 1932, pages 276-279. 

A brief survey of the tendencies, which can be observed 
in the world’s work on metals and their alloys as far as 
the methods of study are concerned. JDG (0) 

Steel Control (Die Stahlikontrolle). R. Escuetsacn. Die Werk 
zeugmaschine, Vol. 36, Mar. 31, 1932, pages 99-102; Apr. 15, 1932, 
pages 124-126. 

Report from the Metallographic Institute of the Mining 
Academy at Clausthal, Germany. The article gives a detailed 
description of how the production of a German quality steel 
mill is controlled in order to process products of high qual- 
ity. The points dealt with in particular are supervision of 
the casting temperature of the ingots, supervision of the 
rolling temperature, data are given on the most suitable 
rolling temperatures for the various types of steel, super- 
vision of forging with data on suitable forging tempera- 
tures, methods of control of the various steels in heat treat- 
ing. The procedure is outlined for alloy and plain case car- 
burizing steels, Cr structural steels, tool steels, high speed 
steels. The spark test and mechanical testing are empha- 
sized. GN (0) 
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PROPERTIES OF METALS (1) 


The Changes of Electric Conductivity of Ferromagnetic 
Materials in Magnetic Fields (Die Aenderungen der elek- 
trischen Leitfiihigkeit ferromagnetischer Stoffe in Magnet- 
feldern). ©. Stierstapt. Zeitschrift fiir Technische Physik, Vol. 13, 
No. 3, 1932, pages 105-111; No. 4, 1932, pages 161-165. 

Ferromagnetic phenomena are discussed in the light of the 
newest theories of Sommerfeld, Fermi-Dirac, Weiss and 
others. For the details of the exhaustive investigation the 
paper must be referred to. The general conclusions are as 
follows: The change of resistance of all metals including 
ferromagnetics is, at sufficiently low temperatures, always 
positive, both in longitudinal and in transverse magnetic 
fields. All anomalies are explained and it is found that the 
sign of the induced magnetism in a metal is not a question 
of the direction but of the strength of the magnetizing field. 
Also the sign of the change of resistance of ferromagnetic 
materials in magnetic fields is explained by the theory; at 
room temperature it is positive in weak longitudinal fields, 
negative in strong transverse fields. The opposite conditions 
will not be sufficiently clear until further measurements 
have been made. The influence of temperature is also still to 
be determined more exactly. 20 references. Ha (1) 


Beryllium and Beryl. Official publication, the Imperial Institute. 
owe mapenys Stationery Office, London, 1931. Paper, 26 pages. 

rice 6d, 

Brief summary of properties of metallic Be, methods of 
production, alloys, compounds, deposits of beryl in various 
countries. A bibliography is appended. Cu-Be alloys are sug- 
gested for springs and bearings. Bcarings with 1 to 2% Be 
are said to show less wear than those of Sn bronzes. Much of 
the data in the pamphlet is elsewhere available. HwWG (1) 


Useful Information About Lead. Lead Industries Association, 
420 Lexington Ave., New York, 1931. Cloth, 6 Xx 9 inches, 104 pages. 
Price 50 cents. 

This publication describes concisely the story of Pb and 
its principal uses. Short chapters are devoted to the major 
industries consuming Pb, and the part Pb plays in them, as 
well as the history, mining, smelting and refining of the 
metal. The table of the properties of Pb is probably the 
most complete and up to date ever published. The lead com- 
pounds are dealt with to some extent in regard to their 
characteristics, manufacture and uses. Many corrosive 
chemicals handled in Pb equipment are listed and typical 
formulae of important classes of alloys are given. 

WAT (1) -B- 

Molybdenum, the Metal that Talks. Electrical Engineering, Vol. 
51, May 1932, pages 311-312. 

A brief description of the uses of the metal in recent times, 
its deposits and production from ores and prospective further 
applications. In steel it can be substituted for W in a ratio 
of 1:2; use of the high strength of Cr-Mo steel is made in 
steel tubing. The pure metal is used extensively in the in- 
candescent and radio bulb industry. It finds use also in the 
chemical and dye industry. Ha (1) 


Tantalum and Its Applications. (Le tantale et ses applica- 
tions.) L. Triav. Acicrs Spéciaux, Métaux et Alliages, Vol. 7, Jan. 
1932, pages 15-17. 

History of the discovery and isolation of Ta. Its uses and 
properties are also reviewed. Its chief property is its re- 
sistance to corrosion by acids or alkalies. GTM (1) 


Studies of Italian Aluminum. (Richerche sull’ alluminio 
Italiano.) O. Scarpa. Alluminio, Vol. 1, Jan.-Feb. 1932, pages 3-14; 
Mar.-Apr. 1932, pages 73-79. 

Italian Al for electrical conductors is stated to run 99.5- 
99.7% Al, with Fe from .10 to .30, Si .10 to .15, Ti trace to 
.10. Conductivity tests on 342 samples of wire showed re- 
sistance at 20° C, from 2.79 to 2.93 microhms/cm, with about 
4% falling below 2.82 and about 5% above 2.89. The average 
is about 2.845. A frequency curve of resistivity shows about 
the same form as one for foreign Al. The density of Al wire, 
reduced to He2O at 4° C. ran from 2.703 to 2.707. Part II. The 
effect of annealing on the electrical conductivity, strength 
and density of wire made from Italian Al was found to agree 
with results on Al conductor wire in general. Curves are 
plotted for resistivity and for tensile strength vs. annealing 
temperatures (4 hr. anneals). A frequency curve for decrease 
in resistivity on annealing shows maximum at 2.25% de- 
crease, but the curve is not symmetrical, perhaps 20% of the 
specimens showing 3.0 to 3.7% decrease, while with a sym- 
metrical curve, there would have been none above 3%. 

HWG (1) 


Theory of Metals. I. Proper Values and Proper Functions 
of the Linear Atomic Chain. (Zur Theorie der Metalle. I. 
Eigenwerte und KEigenfunktionen der linearen Atomkette.) 
H. Betue. Zeitschrift fiir Physik, Vol. 71, Aug. 15, 1931, pages 205-206. 

A theoretical treatment showing how the proper functions 
of zero approximation and the proper values of first ap- 
proximation can be calculated. Ha (1) 


Magnetostriction Measurements using a Heterodyne Heat 
Method. A. B. Bryan & C. W. Heaps. Physical Review, Vol. 37, 
Apr. 1931, pages 466-467. 

The changes of length in a longitudinal magnetic field 
were measured of crystals of Ni, Fe, magnetite and hematite 
and Bi. Former measurements of Ni and Fe were confirmed, 
magnetite expands in 2 directions and contracts in the third, 
hematite shows a slight expansion, while Bi does not show 
any change at all even for fields higher than 2000 gauss. 

Ha (1) 

Molybdenum. Atice V. Petar. United States Bureau of Mines 
Economic Paper 15, 1932, 38 pages. 

The properties; uses; occurrence; mining, milling and 
manufacturing methods; foreign and domestic production, 
markets, etc. for Mo are*discussed. An extensive biblio- 
graphy is given. AHE (1) 

The Search for New Alloys. Letanp D. Case. Rotarian, Vol. 40, 
“<< 1932, pages 26-28, 52-54. 

he process of making Mg metal from Epsom salts is 
briefly described and the uses of Mg alloys and their char- 
acteristics, especially for airplanes, because of their ex- 
treme lightness are explained. Ha (1) 
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PROPERTIES OF FERROUS ALLOYS (3) 


Tool Steels (Les Aciers D’outilage). J. Laymanis. Aciers 
Spéciaux, Métaux et Alliages, Vol. 7, Feb. 1932, pages 69-77. 
A general review and classification of tool steels. Gry (3) 


The Effect of Annealing on the Mechanical and Magnetic 
Properties and Electrical Conductivity of Cold Drawn Stee) 
(Ueber den Einfluss des Anlassens auf die mechanischen und 
magnetischen Eigenschaften sowie die elektrische Leitfihig- 
keit kaltgezogenen Stahles.) Werner Koster & HERBERT Tiemann 
Archiv fiir das Eisenhiittenwesen, Vol. 5, May 1932, pages 579-586. — 

Tests made on 7 steels, C running between 0.03 and 0.95%, 
The Si was below 0.2%, Mn between 0.3 and 0.7% and 
P +S was less than 0.035%. Steel wires 5.3 mm. diam., in both 
annealed and patented state, were drawn cold and given 9 
20, 50 and 80% cold roll reduction. After being drawn the 
wires were stored for about one month, and then the me- 
chanical, magnetic and electrical properties were studied 
after annealing up to temperatures 950° C. The rise of the 
yield point and tensile strength between 200° and 300° C. was 
greater for patented steel than for annealed material; these 
properties were apparently independent of amount of cold 
roll reduction and increased with increasing C content. For 
high C-steel with 80% cold roll reduction, the elongation 
begins to drop at 450° C. and reaches a definite minimum 
value at 525° C. The reason for this decrease in elongation 
lies in the distinctive rate of decrease in yield point and 
tensile strength. The resistance to compression of patented 
steel reaches a minimum between 450° and 500° C., and then 
rises with greater cold roll reduction and higher % C. This 
characteristic appears to be a simple weakening process, the 
reverse of this. taking place when the steel is later cold 
drawn, The drop in coercive force on annealing is retarded 
in the temperature range between 400° and 550° C. and the 
more so the greater the amount of drawing and the higher 
the carbonization of the steel. The retarding finally changes 
over into an increase of coercive force. Patented steel shows 
this phenomenon even much more than annealed material. It 
is attributed to the fine small-pointed distribution of cemen- 
tite within these temperature limits. The remanence rises 
regularly with the annealing temperature. The rise begins 
and ends with increasing change in form at low tempera- 
tures, and the maximum value of remanence rises in the 
same direction. The electrical conductivity rises on annealing 
above 400° C. and reaches a maximum at 550° to 680° C. After 
passing beyond the A, point, the conductivity drops back to 


its initial value. The rise is attributed to the conversion of 
cementite from the laminated into the spherical shape. 19 
diagrams and 9 references. DTR (3) 


Manganese Steel, Its Structure and Properties (L’acciaio al 
manganese, sua struttura e proprieta). G. Guzzon1. La Metal. 
lurgia Italiana, Vol. 24, Mar. 1932, pages 173-186. 

32 references. Evidence is presented that, in the austenitic 
Hadfield steel, heating to below the Ac; point tends to pro- 
duce first precipitation of carbide, then (following the im- 
poverishment of the matrix in Mn and C) the formation of 
troostite. Further heating above Ac; produces further pre- 
cipitation of carbide. The formation of troostite is direct, not 
through martensite, and the common terminology by which 
the decomposition product of austenite in these steels is 
termed martensite, has arisen through the acicular structure 
of the carbide needles. The mechanical properties of the 
steels are better with lower C and higher Mn; 0.85-0.95% 
C and 12-14% Mn gives better results than 1.0-1.35% C. 
11.5-12% Mn. Resistance to abrasion is best with a pure 
austenitic structure. It falls if the austentite has started to 
decompose. Interesting micrographs are shown of an Amsler 
wear-test specimen whose cold-worked surface shows slip 
lines. After heating 3 hours at 600° C. precipitation occurred 
along the slip lines while in a similarly heated, un-worked 
specimen, precipitation was along the grain boundaries. See 
also Metals & Alloys, Vol. 3, July 1932, page MA 197. HWG (3) 


Production and Properties of Superior Cast Iron. OLIvER 
Smatitey. Metal Progress, Vol. 21, May 1932, pages 49-54. 

The author describes the properties of high strength cast 
irons made by addition of large amounts of steel to the 
charge and the addition of measured amounts of calcium 
silicide in the ladle. Such modern irons show good elastic 
properties compared to other cast materials and weld metal. 
Castings are sound and of uniform hardness with thin plate 
graphite uniformly distributed in a matrix of eutectoid steel 
which is capable of property development by heat treat- 
ments the same as steel. Applications are discussed. WLC (3) 


Non-Rusting and Heat Resistant Chromium-Cast Iron Al- 
loys. (Ueber nichtrostende und hitzebestindige Chrom-Guss- 
eisen-Legierungen.) R. Wasmunt. Stahl und Eisen, Vol. 52, Apr. 
7, 1932, pages 346-347. 

Originally published in Kruppsche Mh. 12 (1931) pages 331- 
337..Cast iron alloys with Cr above 30%, and C between 1 
and 4% were studied. Ledeburite was present with 1% C. 
With 2%C and 34% Cr the cast iron was weakly subeutectic, 
and with 3% C, Cr-cementite (CrFe)7Cs3 had precipitated 
out. Eutectic was at 2.4% C. Corrosion resistance of these 
low C-cast iron alloys was practically similar to that of non- 
rusting steels. Alloys show characteristic cast iron behavior. 
Breaking strength 40-50 kg./mm.2, Brinell hardness 250 to 
350, depending on C-content. Several tests were made on 
strength at high temperatures, shrinkage, sp.gr., etc. Several 
examples of machining and welding of alloys are pty 


Stainless Steels—Their Fabrication and Welding. W. THoM?P- 
son. Welding Journal, Vol. 29, Mar. 1932, pages 77-79; discussion, 
Apr. 1932, pages 109-111. 

Paper read before the members of the Midlands Branch of 
the Institution of Welding Engineers (Birmingham) Jan. 15, 
1932.-The author classifies and describes the various types 
of stainless steels, giving general compositions and prop- 
erties. The 18-8 composition is discussed somewhat in detail. 
Also includes information on preparation for welding, oxy~ 
acetylene, atomic hydrogen and metallic arc welding and a 
discussion of weld decay. TEJ (3) 
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CORROSION, EROSION, OXIDATION, PASSIVITY & 
PROTECTION OF METALS & ALLOYS (4) 


Commercial Corrosion Occurrences, Their Causes and Pre- 
vention. (Korrosionsbeispiele aus der Praxis, ihre Ursache 
und Vermeidung.) K. Manot. Korrosion und Metallschutz, Vol. 8, 
Jan, 1932, page 15. 

Al gaskets for wrought iron pipe flanges of NH3-plants 
failed in service. Instead of a metallic jacket an asbestos 
one should be employed. The corrosion of Al coils of cool- 
ing systems is explained by the occurrence of potential dif- 
ferences, and the analogy to the failure of Fe condenser 
pipes is pointed out. Preventive means such as galvanizing, 
cathodic treatment of Fe and dense lacquer coatings are 
recommended. The corrosion of Pb-coated roofings due to 
SO2 is ascribed to the formation of local elements. An inter- 
mediate layer of Sn is urged. The corrosion of cast iron 
parts of paper pulp pumps can be eliminated by employing 
V2A steel or acid proof bronze. EF (4) 

Corrosion of Ship Plates. J. Montcomery & W. E. Lewis. Iron 
& Coal Trades Review, Vol. 124, Feb. 26, 1932, page 357. 

As a result of observations over a considerable period of 
time the conclision is drawn that the problem of corrosion 
on the external surface of merchant vessels is primarily 
connected with the condition of the surface in respect to the 
amount of mill scale still adhering to them before the paint 
is applied. The best method of maintaining steel structures 


free from corrosion is, therefore, the thorough cleaning of 
the surfaces, including the removal of mill scale, and effi- 
cient painting thereafter. Ha (4) 


Types of Rust Formation. (Die Arten der Rostbildung.) 
G. Cuaupron. Oberflichentechnik, Vol. 9, Apr. 19, 1932, pages 78-79. 

Starting from the fact that rust is started by the corro- 
sion of wet Fe the local elements which form on the metal 
surface in certain salt solutions are seen as the cause of 
the corrosion. The different physical and chemical conditions 
which promote or delay rust formation are briefly discussed 
and the chemical changes which lead to rust forming oxide 
are explained. The efficacy of protective coatings by pre- 
venting the formation of local elements is briefly dis- 
cussed. Ha (4) 

On the Passivity of Chromium. (Zur Passivitit des Chroms.) 
W. J. MUvrer, Zeitschrift fiir Elektrochemie, Vol. 37, June 1931, pages 
328-330. 

The author replies to the discussion and criticism of his 
previous papers on the passivity of Cr, and comments on the 
conclusions reached by E. Miller and others. He maintains 
that the theory developed by him and Essen satisfactorily 
explains the behavior of different acids in the activation of 
passive Cr. Ha (4) 

The Topo-Chemistry of Corrosion and Passivity. Il, In- 
vestigation of the Primary Corrosion Effect on Soft Iron. 
(Zur Topochemie der Korrosion und Passivitit. II. Unter- 
suchung des Primiiraktes der Korrosion und Weicheisen.) 
E. Pretscu, B. Grosst-Eccesrecut & W. Roman. (Technische Hoch- 
schule Berlin). Zeitschrift fiir physikalische Chemie, Abt. A, Vol. 157, 
D 1931, pages 363-368. 

‘orrosion tests were performed with Krupp’s soft iron 
(0.05% C, 0.06% Si, 6.08% Mn, 0.01% P, 0.01% 8S). 2 sets of 
experiments were carried out in which material with the 
same grain size but different preliminary treatment was 
used: (a) one set was annealed in the y range; (b) the 
other group of samples was strain-hardened and recrystal- 
lized below Ay. The solution media employed were as fol- 
lows: (1) HeOe of various concentrations and with and with- 
out additions of different acids; (2) boiled out distilled 
water; (3) 1.6% aqueous Nal solution; (4) % N acetic acid, 
1 N butyric acid, 1 N valeric acid, i. e. aqueous solutions of 
acids with increasing number of C atoms; (5) 1/10 N HCl. 
The systematic tests with these solutions permit the conclu- 
sion that the primary effect of corrosion consists in the 
adsorption of the attacking medium on the grain borders or 
similar linear discontinuities (for instance pipes, scratches, 
border lines of metal), indifferent substance of high surface 
tension. The formation of rust and the passification is ex- 
plained by quantum-mechanic considerations. All tests and 
the test results are reproduced in full. Ha+EF (4) 

experiences with High-Pressure Boiler Plants. MARGUERRE. 
Engineering, Vol. 132, Aug. 28, 1931, pages 267-271. 

Same as article in Power, Vol. 74, Oct. 13, 1931, pages 542- 
543. AHE (4) 

The Corrosion Committee, Water Section, of the DVGW. 
The Question of Corrosion. (Aus dem Ausschuss “Korrosions- 
fragen” der Abteilung Wasser des DVGW. Zur Korrosions- 
frage.) Turesinc. Das Gas- und Wasserfach, Vol. 75, Apr. 2, 1932, 
pages 253-255. 

A general discussion of the present status of work on 
corrosion done by the Committee. The author considers the 
various theories of corrosion, the causes, the effects on dif- 
ferent metals, the effect of the composition of the water, and 
the effects of fatigue, working of metals, etc., on the cor- 
rosive attack. MAB (4) 

Solubility Studies of Boiler Water. Frepertcx G. Straus, Com- 
bustion, Vol. 3, Apr. 1932, pages 12-16. 

Over 2000 separate solubility tests have been made to de- 
termine solubility data at higher temperatures and pressures. 
This data is to be used in determining causes of scale for- 
mation and methods of prevention. Data were taken over a 
range of temperatures corresponding to pressures 150 to 
1500 lbs. gage. This investigation was undertaken due to 
failure of water wall tube of a boiler operating at 700 Ibs. 
pressure. Solubilities were made in a large number of steel 
bombs. under conditions of equilibrium, which took generally 
6 to 10 hrs. to reach. Assuming possibility that equilibrium 
does not exist in all parts of a boiler and also perhaps fac- 
tors other than solubility affect scale formation, final tests 
are being conducted in an actual operating boiler designed 
for pressures up to the critical. us far from the bomb 
solubility data it is indicated that soda-ash treatment, prop- 
erly controlled, should prevent CaSO, scale at pressures up to 
1500-2000 lbs. without causing high alkalinities and without 
disturbing recommended embrittlement ratios. Additional 
factors are discussed. DTR (4) 


Effective Elimimation of Corrosion in Hot Galvanizing 
Plant Pots. (Wirksame Vermeidung von Anfressungen der 
Kessel bei Feuerverzinkungsanliagen.) E. Scuriever. Stahl und 
Eisen, Vol. 52, May 12, 1932, pages 470-471. 

According to H. Grubitsch’s work published in Sitch! und 
Eisen, Vol. 51, 1931, pages 1113-1116, Fe is practically not at- 
tacked by molten Zn up to 475° C. From 475° to 490° C. the 
solubility rises rapidly, and with further temperature rise, 
the solubility decreases, reaching a minimum at 520° C. and 
above this it starts increasing gradually. Explanation for 
pitting and corrosion lies in local excessive heating above 
475° C. and the pits appear as circular funnel shapes of 
about 3 to 5 cm. diameter. For protection against this pitting 
a novel yet simple method was devised by which an air 
space was allowed for between fire brick or fireclay and 
pot wall. This air space permits holding the temperature 
below 475° C. and gives uniform heat radiation without local 
heating. DTR (4) 

Cadmium and Zinc Plating as Oorrosion Preventives. S. 
a Metallurgist, Sept. 1931, pages 143-144; Oct. 1931, pages 147- 
148. 

An article based on a paper before the Electroplaters’ and 
Depositors’ Technical Society. See Metals & Alloys, Vol. 2, Oct. 
1931, page 216. VVK (4) 

Rust-Proofing Processes, Automobile Engineer, Vol. 21, Nov. 
1931, page 544. 

2 anti-rust processes developed by the Pyrene Company, 
Ltd., Great West Road, Brentford, are known as Parkerizing 
and Bonderizing. The Parkerizing process converts the sur- 
face of the treated metal to an insoluble phosphate which, 
under ordinary atmospheric conditions, is impervious to rust. 
Bonderizing gives a non-metallic coating which acts as a 
key to the finish. Briefly describes each process. RHP (4) 

Rust Protection by the Atrament Method. (Rostschuts 
durch das Atrament Verfahren.) Stahibautechnik, Supplement to 
Montanistische Rundschau, Vol. 24, Mar. 16, 1932, pages 7-8. 

The Atrament method is a new coating method against 
corrosion, developed by the German Dye Trust. By dipping 
iron parts in a solution of phosphorous salts of a certain 
concentration a dense layer of phosphate is deposited which 
is insoluble in, water. In a 2%% solution of “Atramenthol” 
the process takes about % to 1 hr. at 98° to 100° C. GN (4) 

Corrosion of Metal Articles in Storage. Influence of Alka- 
line Surface Films. W. E. Cooper. Industrial & Engineering Chem- 
istry, Vol. 23, Sept. 1931, pages 999-1002. 

It is shown how the presence of small amounts of alkali 
deposited as an apparent uniform layer on metal articles 
serves to increase their freedom from tarnishing and rusting 
when stored in warehouses. Also, by choosing the most pro- 
tective alkaline deposit, and adjusting and maintaining stor- 
age conditions in a state of constant control, it is possible to 
store articles for very many years without loss of luster. It 
is suggested that many cases oécur where articles are being 
dipped in grease for storing, whereas investigation might 
prove that suitable alkaline treatment and control of ware- 
house conditions would result in considerable saving of stor- 
age costs by utilizing a cheaper method. MEH (4) 

Distribution Sub-Committee on Pipe Coatings and Corro- 
sion. J. K. CroweL__. American Gas Journal, Vol. 136, May 1932, 
page 48. 

Report of sub-committee to Distribution Conference. The 
findings of the committee include: (1) The only practical 
means of reaching a satisfactory solution of the problem of 
the protection of underground piping from corrosion is 
painstaking and necessarily slow research by those who are 
in a position to give their entire time to the work. (2) The 
protective value of a coating depends primarily upon the 
nature of the coating and to a minor extent upon the soil. 
(3) When a coating fails, the pitting rate depends upon the 
soil. (4) Electrical conductance and pinhole tests are useful 
methods for determining the protective value of coatings. 
(5) Protective value of a coating is increased by increasing 
the thickness, within certain limits. (6) Mechanical distortion 
after application is the principal cause of bituminous coat- 
ing failures. (7) Organic reinforcing materials are decom- 
posed by bacteria and fungi in the soil and the extent of this 
action depends upon the nature of the soil and the amount 
of protection by the use of disinfectants or bitumens. (8) 
Thin coatings do not add enough to the life of the pipe to 
justify their use. (9) The corrosiveness of a soil cannot as 
yet be accurately determined by the use of any method. (10) 
Corrosiveness of a soil can be fairly accurately determined 
by the use of a combination of methods. CBJ (4) 

Progress in Fighting Corrosion. (Fortsachritte in der Korro- 
stonshekimpfung.) H. Hesrertinc. Die Werkzeugmaschine, Vol. 36, 
Mar. 15, 1932, page 89. 

The article refers in particular to the progress made in 
protective coatings made of oi! lacquers, paints, etc. GN (4) 

Economy in Wider Use of Protective Coatings on Pipes. 
Wma. Tuompson Situ. Engineering News-Record, Vol. 108, Apr. 21, 
1932, pages 576-578. 

The problem of deciding whether to give an underground 
pipe line a protective coating or not is complicated by the 
varying conditions encountered. The cost of coating an en- 
tire line is a considerable item, on the other hand if no coat- 
ing is given the line, localized areas may corrode through in 
a short time and cause severe losses. Sections of ground 
where soil corrosion is markedly severe are termed “hot 
spots.” The best warranted method of saving in protection 
costs is not by waiting for hot spots to develop before using 
any coating but by coating all known or suspected areas of 
corrosion and omitting coating in non-corrosive areas as 
determined by a thorough soil-corrosion survey. CBJ (4) 

Standardization of Tests for Corrosion of Light Metals. 
(Normalisation des Eesnis de Corrosion des Alliages Legéres.) 
Revue de l’Aluminium, Vol. 9, Jan.-Feb. 1932, pages 1650-1660. 

The different methods employed by European Al-producing 
companies for testing their products are described. Ha (4) 

Corrosion Tests of Ferrous Metals. Metallurgist, Mar. 1931, 
pages 42-43. 

A review of a paper by Pitschner. See “A Proposed Method 
for Accurately Evaluating Results of Corrosion Tests of 
Ferrous Metals,” Metals & Alloys, Vol. 1, Dec. 1930, Dee er ca) 
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STRUCTURE OF METALS & ALLOYS (5) 


The Influence of Third Metals upon the Constitution of the 
Brasses., IV. The Influence of Aluminum. (Der Einfluss von 
dritten Metallen auf die Konstitution der Messinglegier- 
ungen, IV. Der Einfluss von Alumimium.) O. Bauer & M. HANSEN, 
Zeitschrift fiir Metallkunde, Vol. 24, Jan. 1932, pages 1-6. 

The ternary system Cu-Zn-Al was investigated in the com- 
position range 100—50% Cu and 0—10% Al, by thermal 
and micrographic studies of alloys with constant Al content 
at 1, 2, 4, 6, 8, and 10% respectively. The solidification of 
these ternary alloys is quite analogous to that of the re- 
spective binary alloys. Within a certain range of composi- 
tion the peritectic reactions q + melt — 8 and £ + melt 
— y take place. The peritectic temperatures in the Cu-Zn 
system are lowered by the addition of Al. Three one-phase 
flelds obtain in the ternary system: qa, 8, and y; 3 two-phase 
fields: (a + B), (8 + y), and (a + y); and one three-phase 
field: (a + 8B + y). The limit of the saturated phase in the 
Cu-Zn system is displaced to 72.5% Cu by the addition of 
3.5% Al; the limit of the saturated field in the Cu-Zn system 
is displaced to 65.5% Cu by the addition of 4.25% Al. Al- 
contents greater than 3.5— 4.25% induce the formation of 
the brittle y-crystals. The influence of Al upon the color and 
Brinell hardness is noted. It is concluded that the useful- 
ness of brasses modified by the addition of Al has been un- 
der-estimated. The paper includes a critical study of previ- 
ous work in the system. RFM (5) 


Metallography & Macrography (5a) 


Solidification Temperatures of Cast Bronze and Red Brass. 
(Estarrungstemperaturen der Gussbronzen und Rotgussieg- 
lerungen.) ©. Baver & M. Hansen, Zeitschrift fiir Metallkunde, Vol. 
24, Mar. 1932, page 63. 

The following data are given: alloy with Cu 90%, Sn 10%: 
beginning of freezing 1009° C.: alloy with Cu 86%, Sn 14%: 
beginning of freezing 971° C., peritectic reaction (q + melt 
— £8) and end of freezing 793° C.; alloy with Cu 80%, Sn 
20%: beginning of freezing 898° C., peritectic reaction (a + 
melt — 8) and end of freezing 797° C.; alloy with Cu 79%, 
Sn 8%, Pb 13%: beginning of freezing 959° G., first separa- 
tion of Pb 891° C., reaction q + liq.Cu — £8 + liq.Pb 764° 
C., end of freezing (crystallization of Pb-rich phase) 314° C.; 
alloy with Cu 86%, Sn 10%, Zn 4%: beginning of freezing 
1000° C., reaction liq.Cu — £8 + liq.Pb 788° C., reaction a + 
liq.Cu — 8 + liq.Pb; alloy with Cu 85%, Sn 9%, Zn 6%: be- 
ginning of freezing 994° C., peritectic reaction (q + melt — 
B) 787° C.; alloy with Cu 85%, Sn 5%, Zn + Pb 10%: begin- 
ning of freezing 1016° C., reaction liq.Cu — aq + 1liq.Pb 
887° C., RFM (5a) 

Large Grain Size in Aluminium Wire. CLemMentT BLazey. Chemi- 
cal Engineering & Mining Review, Vol. 24, Mar. 5, 1932, pages 193- 
196. 

Al rivets are influenced by grain size. Brinell impressions 
of good rivets are circular in outline while those of bad 
rivets are irregular in shape. A single crystal of metal does 
not take a spherical impression. When the crystal grain is 
larger than the ball impression, the directional properties 
of the grain will influence to a noticeable degree the shape 
of the impression. It was impossible to produce even-headed 
rivets from coarse-grained metal. To produce coarse-grained 
metal, a critical amount of cold work, followed by a critical 
annealing temperature, is necessary. WHB (5a) 

The Miscibility Gaps in the Systems Lead-Copper and Lead- 
Copper-Tin, (Die Mischungsliicke in den Systemen Blel- 
Kupfer und Blei-Kupfer-Zinn.) S. BriesemMetster. Zeitschrift fiir 
Metallkunde, Vol. 23, Aug. 1931, pages 225-230. 

The methods for the determination of the solubility curve 
between the 2 liquid layers in metals showing a miscibility 
gap in the liquid state are reviewed, and that consisting in 
removing samples from the 2 layers with subsequent chemi- 
cal analysis indicated as the most trustworthy. Using this 
method the critical point (maximum temperature and ac- 
companying composition) in the Pb-Cu system was found to 
be at 1000° C. and 65% Pb; the composition range of im- 
miscibility at the monotectic temperature was found to ex- 
tend from 60 or 61% to 7.5% Cu. The first effect of adding 
Sn to the Pb-Cu system is to widen the miscibility gap. 
Solubility isotherms are given for the temperatures 835°, 
955°, 1005°, 1060° and 1110° C. The effect of Sn in widening the 
miscibility gap is explained by the presence of CugSn mole- 
cular complexes in the molten alloy. These complexes on 
increasing temperature dissociate and the solubility accord- 
ingly increases. The critical point is determined to be at 
1130-1140° C. and at the composition 35% Cu, 50% Pb, 15% 
Sn. The importance of these results in the manufacture of 
Pb-bearing bronzes is discussed. RFM (5a) 

Regeneration of the Recrystallization Ability by Retro- 
Formation. (Riickbildung der Rekristallisationsfahigkeit 
durch Riickformung.) P. Beck & M. Potanyi. Die Naturwissen- 
schaften, Vol. 19, June 5, 1931, pages 505-506. 

See Metals & Alloys, Vol. 3, Apr. 1932, page MA91. EF (5a) 

Studies upon the Systems Ag-Sb-Zn, Ag-Cd-Sb and Ag-Cu- 
Sb. (Zur Kliirung der Systeme Ag-Sb-Zn, Ag-Cd-Sb und Ag- 
Cu-Sb.) W. Guertiter & W. RosentHAL. Zeitschrift fiir Metallkunde, 
Vol. 24, Jan. 1932, pages 7-10; Feb. 1932, pages 30-34. 

The constitution of the systems Ag-Sb-Zn, Ag-Cd-Sb, and 
Ag-Cu-Sb was studied metallographically and by the use of 
Guertler’s “Klarkreuz” method, chiefly because of the inter- 
est in these alloys in the development of new Ag alloys. The 
results are expressed in a series of constitutional diagrams. 
Difficulties in the application of the “Klarkreuz” method, 
the etching characteristics of the alloys studied and the tech- 
nical use of the alloys are discussed. RFM (5a) 

The Iron-Beryllium System, R. H. Harrincton. Metals & Alloys, 
Vol. 3, Feb. 1932, pages 43-45. 

The author shows 11 micrographs obtained from the case 
on the surface of cold rolled steel subjected to a “bervlizing” 
treatment in powdered beryllium at 1000° C. to check quali- 
tatively certain discrepancies in the published work on the 
Fe-Be diagram. The results appear to agree with the dia- 
gram of Oesterheld with the exception of the extention of 
the eutectoid line to very low beryllium. The diagram is re- 
produced. WLC (5a) 


METALS & ALLOYS 
Page MA 320—Vol. 3 





The Austenite-Pearlite Inversion. H. C. H. Carpenter & J. YW 
Rosertson. (Koyal School of Mines). Jron & Steel Institute, Advance 
Copy No. 7, May 1932, 20 pages. 

The pearlite transformation was studied by examining 
microstructures of several C steels that had been subjected 
to special heat treatments. Steels containing 0.43, 0.73 and 
0.81% C were cooled in such a manner to produce an ap- 
preciable temperature gradient in the samples and quench- 
ing when pearlite had formed in part of the sample. Several 
cooling rates were used. Specimens were also non-uniformly 
heated to the transition range and cooled rapidly, It igs 
pointed out that in ordinary steels the pearlitic transforma- 
tion occurs over a range of temperatures because of the im- 
purities in the steel. Even with slow cooling of pure Fe-c 
alloys the transformation occurs over a range, but if the 
steel is held at or below a certain temperature the change 
proceeds to completion. Possible mechanics for the formation 
of ferritic and cementitic lamallae are discussed. The micro- 
structures showed that the ferrite and cementite form 
simultaneously, and a given particle of pearlite consists of 
plates advancing edgewise into the austenite. The depend- 
ence of the form of the pearlite on the C content and rate 
of cooling is discussed. 10 references. JLG (5a) 


Black Magnetic Rouge Polishes Rapidly and Without Flow. 
W. J. Crook & W. R. Puitsroox. Metal Progress, Vol. 21, May 1932, 
pages 72-74. 

Black rouge, 99% Feg,04, has been found to be superior to 
either magnesia or alumina as a final polishing material for 
preparing specimens for microphotography. WLC (5a) 


Thermodynamic Investigations of the System Iron-Carbon- 
Oxygen. Il. (Thermodynamische Untersuchungen zum System 
Eisen-Kohlenstoff-Sauerstoff. Il.) H. DurenwaLtp & C. Wacner. 
Zeitschrift fiir anorganische und allyemeine Chemie, Vol. 205, Apr. 8 
1932, pages 205-208. 

Discrepancies in the measurements and calculations of the 
equilibrium diagram in a previous investigation of Krings 
are discussed. Diffusion constants are in reality no constants 
of the material but depend on the structure of it and change 
with structural changes. Ha (5a) 


On the Supposed Allotropy of Lead. W. Epa. Kinzoku no 
Kenkyu, Mar. 1932, pages 125-130 (In Japanese); Science Reports 
Tohoku Imperial University, Vol. 20, 1931, pages 715-725 (In English). 

The existence of an allotropy of Pb at 200° C. was sug- 
gested by F. Hargreaves. But as he only made a hardness 
test on quenched Pb, the author repeated the investigation 
by means of hardness tests (both at room temperature and 
at high temperature), electric resistance measurements, 
differential thermal analyses and X-ray investigations. In 
the case of single crystals of Pb no abrupt change of hard- 
ness was found. Also no abrupt change was observed in 
electric resistance or on differential thermal analysis. More- 
over, no evidence of allotropy was detected by X-ray 
analysis. Hence the author concluded that lead has no al- 
lotropy in the temperature range of 20°-300° C. KT (5a) 


The Reactivity of Metal Alloys and Their Dependence on 
Fusion Phenomena or Transformations in Solid State. (Die 
Reaktionsfahigkeit der Metallegierungen und ihre Abhingisz- 
keit von Schmelzerscheinungen oder Umwandlungen im 
festen Zustand.) J. Arvin Hepvartt & F. ILANpbeER. Zeitschrift fiir 
anorganische und allgemeine Chemie, Vol. 203, Jan. 26, 1932, pages 373- 
389. 

The reactions between metals when adding basic oxides 
in the presence of oxygen take the same course as found 
formerly for additions of sulphides, phosphides, carbides 
and silicides, and there is no difference whether the metals 
are solid or in fusion. It could be stated that Cu-Sn alloys 
in various compositions in the presence of oxygen can at- 
tack crucible material containing Ca or Si even at tempera- 
tures as low as 400° C. Ha (5a) 


The Behaviour of Single Crystals of Bismuth Subjected to 
Alternating Torsional Stresses. H. J. Goucn & H..L. Cox. Institu 
of Metals, Advance Copy No. 592, Mar. 1932, 21 pages. 

2 single crystals of Bi were subjected to alternating tor- 
sional stresses and the mechanism of deformation studied. 
In the early stages of the tests numerous bands were formed 
parallel to the twinnine planes. No slip bands were observed 
at any stage. Values of normal and shear stress for various 
planes in the crystals were calculated. The mechanism of 
deformation is discussed at length. 10 references. JLG (5a) 


The Recerystallization of Aluminum and Some Refinable 
Aluminum Alloys. (Ueber die Rekristallisation von Alu- 
minium und einigen vergtitharen Aluminiumlegierungen.) 
H. HanemMan & R. VoceEL. Aluminium, Hauszeitschrift V. A. W. und 
Erftwerk, Vol. 4, Jan.-Feb. 1932, pages 3-23. 

The investigations made on the recrystallization and the 
development of the recrystallization diagram, that is the 
diagram showing the grain size of the recrystallized metal 
for the selected recrystallization time as function of the de 
gree of deformation and of the temperature at which re- 
crystallization takes place, are reviewed and diagrams of 
more recent tests are discussed. In general, the recrvstalli- 
zation temperature of pure Al is increased by the alloying 
components. Small amounts of Mn and Si reduce the recrys- 
tallization ability. The velocity of deformation exerts 4 
great infizence on the formation of the recrystallization 
structure. The hypothesis of Tammann was corroborated, 
that is, that just for Al the effect of the intermediary sub- 
stance is of greatest importance for the recrystallization. 
These recrystallization diagrams are, however, valid only 
for material that has been thoroughly worked and has a 
very fine grain; that means where the intermediary sub- 
stance is in the most finely distributed form in the material. 
For the practical forging of refinable Al alloys the follow- 
ing directions are given for the prevention of coarse grain: 
The range of critical elongation lies between 5 and 20%; 
forging should therefore be done at rather high tempera- 
ture. To avoid critical deformation, it should be effected 
with few but strong blows; the same degree of deforma- 
tion obtained by many light blows results in coarser grain. 
When deforming under the press, small velocities of de- 
formation must be avoided as they cause a coarse SEs) 
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Structure & X-Ray Analysis (5b) 

Testing the Material in Hollow Cylinders with a Cine- 
matograph. (Materialpriifung von Hohlzylindern auf kine- 
matographischen Wege.) Maschinenkonstrukteur - Betriebstechnik, 
Vol. 65, Feb. 10, 1932, pages 14-17. 

A new method for testing inaccessible parts of the walls 
in long hollow tubes is described. The X-ray is used. MAB (5b) 

Hunt Defects with Large X-Ray. Foundry, Vol. 59, Dec. 15, 
1931, pages 29-30. 

Description of a new X-ray laboratory of the General 
Electric Company, Schnectady. It is equipped with a sub- 
station, rooms for taking X-ray pictures, photographic dark 
room and air conditioning plant. A 200,000 volt X-ray tube 
is used. VSP (5b) 

X-Ray Crystal Analysis in Industrial Problems. Engineering, 
Vol. 133, Jan. 8, 1932, pages 29-30. 

Brief summary of a report of a committee of the Depart- 
ment of Scientific and Industrial Research entitled “The 
Application of X-ray Crystal Analysis to Industrial Prob- 
lems.” Examples are given of the type of work being done 
and the results obtained. X-ray photographs are repro- 
duced. LEM (5b) 

Atomic Arrangement and Properties. Research on the Al- 
loy AuCug. (Atomordnung und Eigenschaften. Untersuch- 
ungen an der Legierungen AuCug.) G. Sacus & J. Weerts. Mit- 
teilungen der deutschen Materialpriifungsanstalten, 1932, No. 12, pages 
182-183. (Abstract.) 

See Metals & Alloys, Vol. 3, May 1932, page MA 126. HWG (5b) 

internal Stresses and Their Roentgenographic Proof. (in- 
nere Spannungen und ihr Roentgenographischer Nachweis.) 
Fritz ReGcier. Mitteilungen der technischen Versuchsamtes in Wien, 
Vol. 20, Nos. 1-4, 1931, pages 43-58. 

Structure diagrams taken by the Laué method do not al- 
ways give a real picture of the inner condition of the crys- 
tals as the very thin sample prepared for the Laué test 
mostly affords an opportunity for the equalization of inner 
stresses as the sharp photographs show. Stresses would 


give a certain lack of clearness. The author developed a 
method which permits taking reflection diagrams of its fine 
structure with X-rays directly on the work piece; this 


method has the further advantage that it does not injure 
tl material and the crystal lattice has no opportunity to 
change its state because it is not machined. The diagram is 
taxen by reflecting a parallel beam of X-rays on the piece 


to be examined. The difference between the diagrams of 
materials with inner stresses due to the treatment of the 
miuterial and stresses due to outer influences as tension, 


pressure, ete., are explained and illustrated. The methods of 
taking the diagrams and evaluating them is described in 


detail. The method has been developed so that now also 
quantitative measurements of stresses especially in the 
elustic range can be made in the shop. Ha (5b) 


Atomic Physics and Metallurgy. (Atomphysik und Metall- 
nde.) E. Prwowarsxy. Mitteilungen aus dem Giesserei-Institut der 
nischen Hochschule Aachen, Vol. 2, Oct. 1931, 7 pages. 
ee Metals & Alloys, Vol. 3, Feb. 1932, page MA 36. (5b) 
luantitative X-Ray Analysis. Henry Terrey & E. G. V. Bar- 
r. Journal of Physical Chemistry, Vol. 35, Apr. 1931, page 1156. 
n general the alloy to be analyzed is made the anti- 
hode in an X-ray tube and the relative intensities of the 
Lracteristic radiation of the different atomic species pres- 
are determined. It is thought that the anomalies in 
vious results were due to absorption of the character- 
c radiation of one element by another element present 
1 the anticathode. It is shown that for elements near each 
her in the periodic system the relative intensities of two 
lilar characteristic lines is proportional to the atomic 
neentration of each. The relative intensities of the Kaa. 
es were measured for a series of Cu-Zn, and a series of 
-Ag alloys. These two series of alloys were selected since 
i absorbs the K q, line of Ag but not that of Zn. To avoid 
ors in estimating blackening of the photographic film an 
ization method was used for intensity determination; 
o a photographic method involving an Al absorption 
dge was used in which lengths instead of blackness could 
measured. In the Cu-Ag alloys the following frelation 
etween _——— and concentration was found to hold: 

lag i 

—— — M ————- where M is a proportionality con- 

Icu Cag +. Ceu 
tant. The Ag radiation suffers partial absorption in the Cu 
and gives rise thereby to secondary Cu radiation, thus di- 
minishing the Ag radiation and augmenting the Cu. A linear 
relationship between relative intensity and atomic concen- 
tration was found to hold for the Cu-Zn alloys. WHK (5b) 

Dispersion of AJuminum in the Range of 1.1 - 2.3 A.U. (Dis- 
persion von Aluminium im Gebiet von 1.1 - 2.3 A.E.) H. Sreps. 
Die Naturwissenschaften, Vol. 19, July 10, 1931, page 617. 

By a photometric method the dispersion of Al was in- 
vestigated and found to be in accordance with the Drude- 
Lorentz equation. EF (5b) 

X-Ray Analysis of the Gold-Tin Alloys. (Roentgenanalyse 
der Gold-Zinn-Legierungen.) Sten Stenseck & A. WestceEN. Zeit- 
ay fiir physikalische Chemie, Vol. 14, Sec. B, Sept. 1931, pages 
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Besides the known compounds AuSn, AuSno and AuSny4, 
another fourth intermediary phase exists in the range from 
12 to 16 atomic % Sn. The lattice structures of the com- 
pounds were examined by X-rays; they seem to be very 
complicated as they show very many lines. Ha (5b) 
X-Ray Seattering and Atomic Structure. E. O. Wo ttan. Re- 
views of Modern Physics, Vol. 4, Apr. 1932, pages 205-258. 

The theory of the reflection of X-rays from crystals is re- 
viewed, as well as scattering of X-rays by gases and diffuse 
Scattering of X-rays by crystals. A comparison of various 
methods of obtaining the atomic structure factor is also in- 
cluded. A bibliography of 96 references is appended. WAT (5b) 


Radiographic Picture of a Welded Seam. (Réintgenunter- 
suchung eines Schweissmusters.) Zeitschrift fiir Schweisstechnik, 
Vol. 21, Aug. 1931, page 187. 

Disregarding a few minor discontinuities due to slag in- 
clusions or blowholes, a very perfect and uniform gas-weld- 
ed seam was secured as disclosed by the X-ray a 

EF (5b) 
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Struthers -Wells Co. 


inspects welds with 
G-E X-Ray Unit 


N THE illustration above is shown the twin-tube 
x-ray unit recently installed by General Electric 
X-Ray Corporation at the Warren, Pennsylvania, plant 
of Struthers -\Wells Company. By means of its double 
x-ray tube arrangement, 34 inches of longitudinal seam 
can be radiographed at each exposure —twice the 
area ordinarily covered. Many other features, espe- 
cially as regards adjustment of the apparatus to various 
sized drums, permit ease of manipulation, flexibility 
and speed in operation. 

Widespread use cf the x-ray for the inspection of 
fusion welds in pressure vessels, which followed the 
inclusion of this test in the Boiler Code, enabled G-E 
to standardize in many respects the design of equip- 
ment for this purpose. Two types of x-ray machines 
were developed, operating at 200,000 and 300,000 
volts respectively. The type of material to be examined 
is the determining factor in selecting between these 
units; the manner of installation depends upon the 
sizes and shapes of fabricated parts to be handled. 

G-E builds x-ray equipment for every manufacturing 
process where hidden defects present a problem. If 
you wish to learn more about this non-destructive 
method of checking welds, castings, rolled and drawn 
materials, hidden assemblies, etc., literature describing 
it will be sent on request. Address Industrial Dept. 
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X-RAY CORPORATION 


Join us in the General Electric program broadcast every 
Sunday afternoon over a nationwide N. B. C. network. 


Chicago, Illinois 
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PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


Testing Methods for Welded Tube Joints. (Prifungsver- 
fahren geschweisster Rohrverbindungen.) Die Rdhrenindustrie, 
Vol. 24, May 24, 1931, pages 123-124. 

Visual examination. X-ray inspection by radiographic 
photography and examination on a fiuorescence screen, 
electromagnetic tests (tests in the Technische Hochschule 
Braunschweig and in the Kaiser Wilhelm Institut ftir Lisen- 
forschung), etching methods (Dampfkesselitiberwachungs- 
verein) Brinell hardness tests, bending, tensile, microscopic 
and various kinds of pressure tests are reviewed. EF (6) 


Attainment of a Constant Bend in Defiection Test Work. 
(Erreichung einer stetigen Kriimmung bei der technologi- 
schen Biegeprobe.) Stahl und Eisen, Vol. 52, Apr. 28, 1932, pages 
409-411, 

Illustrations of old and new methods of making bends of 
test samples. The new die or stamp shape produces a uni- 
form, even and constant bend in deflection samples. Curves 
are given for % elongation by old and new ways for angles 
up to 170°. DTR (6) 

The Testing of Iron Castings. A. W. Waker. Foundry Trade 
Journal, Vol. 46, Apr. 14, 1932, pages 233-235, 

Deals with the factors influencing the strength of cast Fe 
and then passes on to discuss the value of the transverse, 
tensile and Brinell hardness tests in determining mechanical 
characteristics of this material. Some reference is made to 
modern methods of producing special cast irons. OWE (6) 


Examination of Deep Drawing Quality of Sheet Metal. 
(Untersuchungen tiber die Priifung der Tiefziehfithigkeit 
von Feinblechen). Fritz E1senxois. Stahl und Eisen, Vol. 52, Apr. 
14, 1932, pages 357-364. 

Report 178 of Committee on Materials of Verein deutscher 
Eisenhiittenleute. Includes discussion. According to the 
author a sheet should be judged by 2 properties: (1) by 
number of draws necessary to obtain desired shape; (2) 
maximum amount of drawing without having to anneal. Ef- 
fect of irregularities in chemical composition was shown by 
Erichsen tests on 1000 x 2000 x 1 mm sheets. For composi- 
tion 0.058% C, 0.32% Mn, 0.018% P, 0.017% S, and original 
Erichsen 11.3, after 4th draw final Erichsen was 6.9; similar- 
ly for composition 0.072% C, 0.832% Mn, 0.028% P, 0.026% §S, 
original Erichsen 11.2, after 4th draw final Erichsen 6.2. 
Purer material gives better deep drawing quality. Effect 
of annealing, that is, effect of crystal structure is shown 
by following: 


Erichsen 
Structure Original After 4th draw 
1. Banded cementite 11.3 6.7 
2. Heavily banded pearlite 11.4 8.1 
3. Banded pearlite 12.1 8.2 
4. Granular cementite 11.8 8.2 


Slight advantage in deep drawing quality is observed when 
the spinning or stamping is perpendicular to the direction 
of rolling. With an original Erichsen 10.8, on 18 test sheets, 
on material drawn parallel to direction of rolling, the 


average final Erichsen was 6.8; perpendicular to rolling di- 
rection, 7.8. With the latter material T.S. and elastic limit 
were higher, % elongation and Amsler deflection No. were 
less. When several spins or stamps are to be made, test data 


showed much better results by making successive draws 
as soon as possible, while material is still warm. This con- 
firms the practical method of spinners and stampers. Average 
values of all physical properties for 10 classes of sheets, 
rolled, drawn and annealed in various ways are tabulated 
in order to show ‘that various test methods do not always 
agree and that a more general method should be developed. 
In order that sheets may have good uniform deep drawing 
quality they should be of uniform gage, smooth throughout 
entire surface, without scratches, oxide inclusions, or other 
defects and uniform in crystal structure. DTR (6) 


Sockets of Low-Melting Alloy Best for Wire-Rope Test 
Samples. D. H. Corry & E. T. Cope. Engineering News-Record, Vol. 
108, May 5, 1932, page 652. 

Samples of wire rope socketed with spelter broke near the 
sockets and gave low tensile strengths. From the location of 
the breaks it was thought that the skin hardness, resulting 
from cold drawing of the wire in manufacture, had been de- 
creased at the temperature at which the spelter was poured, 
about 1000° F. Alloys of low melting point were investigated. 
When samples were socketed with 83-7-10 Pb-Sn-Sb alloy of 
a pouring temperature of 500-650° F., better tensile strengths 
were obtained. The location of the failures were such that 
it appeared that the full strength of the rope was being de- 
veloped. CBJ (6) 


Magnetostriction of Ferromagnetic Materials (Magneto- 
striktion ferromagnetischer Stoffe). G. Dierscn. Zeitschrift fiir 
technische Physik, Vol. 12, July 1931, pages 380-389. 

A testing method is described which, in comparison with 
the testing equipment formerly used, yielded an increase in 
sensitivity of the “balance method” amounting to 2 decimals. 
This is achieved by the utilization of shorter wave lengths 
(70 m.), smaller distances of the condenser plates (0.02-0.003 
em.) and by the application of relatively long samples (28.5 
em.). In the case of electrolytic Ni, remarkable hysteresis 
phenomena were observed, which sometimes yielded positive 
values never measured before. An influence is exerted by 
the pre-treatment. A second set of tests refer to Be-Ni alloys. 
In those samples submitted to an age-hardening treatment, 
a decrease in magnetostriction was observed, due to the dis- 
integration of the solid solution. While no material changes 
were noticed with Be-permalloy alloys (0.5 and 1% Be), the 
stainless steel used (0.17% C, 1.8% Ni, 14.2% Cr) exhibited 
considerably larger changes of the length in the magnetic 
field in comparison with electrolytic iron. The influence of 
preceding mechanical stress exceeding the limit of elasticity 
generally results in a decrease in magnetostriction. An initial 
increase, however, was observed in electrolytic Fe and in 
age-hardening Be-Ni starting at a field density of about 100 
Gauss. Slight elongations of 1-2% cause more pronounced 
changes in magnetostriction than large degrees of elonga- 
tion. A dynamic pre-treatment did not exert any influence 
upon the course of the striction-curves. EF (6) 
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Effect of Size of Test Bars on Transverse Test Results of 
Cast Iron. (Einfluss der Probestabmasse auf die Ergebnisse 
des Biegeversuchs bei Gusseisen.) Gustav Meversserc. Archiy 
fiir Eisenhiittenwesen, Vol. 5, Apr. 1932, pages 513-517. 

A study was made of the effect of diameter and of ratio 
of test bar length to diameter on transverse test results of 
unmachined cast Fe rods, Deflection (f) and strain number 
(Zr) decrease with decreasing d and ls/d ratio; modulus of 
rupture (gs) increases. Zr and f may be computed from 
Hooke’s law; the effect of structural changes of the ma- 
terial through varying cooling conditions is deciding factor 
in the case of gs. Any additional variations from Scoakes 
law may be seen from curves plotted from test data. Equa- 
tions were derived giving relations between ls/d = ) and 4d, 


o 
for f, Ze and gs. Equation a eae was also derived 


E 
where E = modulus of elasticity. Average deviations of in- 
dividual values from group average values for variations 
in diameter are given. DTR (6) 


Methods of Testing Gray Iron Bars and Castings. (1 
Metodi di prova della ghisa gregia e il collauda dei getti). 
I. Musatt1 & G. Carsrant. La Metallurgia Italiana, Vol. 24, Apr. 1932, 
pages 267-291. 

A very complete survey of the testing methods and test 
bars in use for gray iron throughout the world, with sug- 
gestions for the development of Italian standards, after a 
coéperative study which is outlined. It is emphasized that 
the bars adopted should, as far as is feasible, correspond to 
the standards of other countries so that published data 
will be directly comparable. Comparisons are suggested on 
(a) transverse bars 30 mm. diam. tested on 300, 455 and 600 
mm, centers and on those of 40 and 55 mm. diam., on 455 
mm. centers. (b) tensile bars, (c) Frémont shear tests, (4d) 
compression on 16 X 16 mm, and 20 X 20 mm. specimens, (4d) 
Brinell and (e) a small Frémont transverse test. It is sug- 
gested that test bars should be cast of such cross section 
as to approximate that of the castings into which the iron 
is to be poured, and that the Brinell relationship of these 
bars and of the castings themselves be used to show how 
nearly the bar represents the casting. The tensile test is not 
considered very suitable for routine testing because of diffi- 
culties in accurate testing of non-ductile material. The Fré- 
mont test is considered more practical. 79 references. HWG (6) 


The Resistance to Wear of Carbon Steels. Samvet Rosen- 
BERG. Transactions American Society for Steel Treating, Vol. 19, Tan. 
1932, pages 247-270. 

Includes discussion. See Metals & Alloys, Vol. 3, Feb. 1932, 
page MA 37. WLC (6) 


Mechanical Properties of Gray Iron Castings. (Caractéri- 
sation des propriétés mécaniques des piéces moulées en 
fonte grise). Apert Portevin. Revue de Métallurgie, Vol. 29, 
Feb. 1932, pages 61-73. 

A critical survey of the methods used for testing cast 
iron castings. 61 references. JDG (6) 


Methods of Testing Cast Iron. The Ziirich Discussion, 

. G. Pearce. Bulletin British Cast Iron Research Association, Vol. 
3, Apr. 1932, pages 88-90. 

The conclusions drawn from the discussions summed up 
by the president are briefly that in the opinion of the great 
majority the use of a separately cast test-bar, to be tested 
in tension and bending, is regarded as satisfactory and suf- 
ficient for the majority of industrial purposes; but for the 
exploration of the properties of various parts of castings 
and for the study of variations from one casting to another 
and for the investigation of failures of castings in service, 
the small test piece cut from the casting itself should be 
used. Ha (6) 

The Shape of the Tensile Test Bar for Cast Iron. |. G. 
Pearce. Bulletin British Cast Iron Research Association, Vol. 3, Apr. 
1932, pages 86-88. 

The standard tensile test bars in Great Britain, America 
and Germany are described and compared and a series of 
systematic tests with a material of a definite composition 
were made to find the influence of the shape of the samples 
on the strength. The conclusions from the tests are that 
there is no regular variation in strength with grip leneth 
nor with gage length. Irrespective of these 2 lengths, the 
tensile strength was constant to within + 5%, the varia- 
tions being very likely due to the material itself. Ha (6) 

Magnetostriction of Metals. J. S. Rankin. Iron & Coal Trades 
Review, Vol. 124, Mar. 18, 1932, page 472. 

Tests are described for finding the effect of successive 
draws of wires on magnetostriction. The formerly assumed 
explanation of the decrease in magnetostriction with draw- 
ing seems not to be corroborated; at least, it can not be 
attributed to inner stresses. An exact explanation can not 
yet be given. Ha (6) 


The Testing of Castings. WALTER RosEeNnnAIN. Institute of Metals, 
Advance Copy No. 601, Mar. 1932, 13 pages. 

Opening address for a general discussion held at the an- 
nual meeting of the Institute of Metals, Mar. 10, 1932. A 
general discussion of sampling and testing methods with 
particular reference to the testing of cast iron. Reasons are 
given for favoring a separately cast test bar. Includes an 
appendix summarizing the conclusions reached at the Ztirich 
meeting of the New International Association for Testing 
Materials regarding the testing of cast iron. The majority 
os those at the meeting favored a separately att 

ar. 7 


The Wear of Cast-Iron Brake Blocks (Beitriige sur 
Abnutzung gusseiserner Bremsklétze). E. Scuarrrenserc. Die 
Giesserei, Vol. 19, Apr. 15, 1932, pages 145-149. 

On the basis of wear tests curves are derived which show 
the wear of material in mg./kg./hr. as a function of the 
content of Si (from 0.9 to 2.3%), of Mn (from 0.4 to 2.2%), 
of P (from 0.3 to 0.9%), and of S (from 0.04 to 0.21%). The 
tests showed also that the temperature occurring during 
the wearing does not give an indication of the resistance to 
wear, but Brinell hardness and wear showed a certain rela- 
tion. P and S retard wear while Si increases wear at con- 
tents of more than 1.7% Mn shows an optimum at 1.4%. Ha(6) 
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ELECTRO-CHEMISTRY (7) 

Investigations of the Temperature Dependency of Copper 
and Silver Single Potentials. (Untersuchungen tiber die 
Temperaturabhingigkeit von Kupfer und Silbersalzen Einzel- 

tentialen.) R. Burian. Zeitschrift fiir Elektrochemie, Vol. 37, May 
1931, pages 238-251. 

To determine the temperature coefficient of solutions the 
activity of which depends upon their temperature (entropy 
changes of the ionization process), careful measurements 
on Cu electrodes against CuSO, solutions were undertaken. 
Measurements with M CuS0, without additions of acid 
showed a fall of potential, q, above 40° C., and a precipi- 
tate appeared on the electrode; when 0.01 N H2S0O4 was 
added, the temperature coefficient up to 60° C. was positive 
and nearly constant; above 60° the increase in potential 
was larger; no precipitate appeared on the electrode; on 
cooling, metallic Cu precipitated .rom solution. The average 
value of dq/dT for Cu M CuS0O4, 0.01 N HeSO,g = 7.9 X 10-4 Vv. 
petween 20° and 60° C.; for 0.1 M CuSO, and 0.001 N HeSO,4 
petween 25° and 60° C. the coefficient is 7.2 x 10-4 v.; for 
0.01 M CuSO, in the latter case a value of 4.3 x 10-4 was 
obtained. Cooling after heating the electrode produces 4 
lower e.m.f. than the original corresponding to the same 
temperature on account of precipitation of basic salts on 
the electrode. In general the experimental results agree well 
with calculated. For Ag|n M AgNOs the following results 
were obtained: 3.162 M AgNOs between 18° and 45° C. gives 
a coefficient of -0.000148 V. per degree; 0.3162 M AgNOs 
between 18° and 55° C., 0.00030 V. per degree; 0.1 M AgNQOs, 
12°-65° C., -0.00042 V. per degree; 0.01 M AgNOsz, 17-60° C., 
-0.00065 v. per degree. The temperature coefficient for the 
normal calomel electrode was redetermined in this work; be- 
tween 20° and 48° C. it averages 0.00057. Ha (7) 

Temperature Measurements on Electrodes in Motion. V, VI. 
(Temperaturmessung an arbeitenden Elektreden. V, VI.) 
B. Bruzs. Zeitschrift fiir physikalische Chemie, Sect. A, Vol. 155, Aug. 
1931, pages 392-402; Oct. 1931, pages 279-290. 

A dynamic calorimeter yielding a sensitivity in tempera- 
ture indication of 1.8 10-6 degree/mm, and a_ thermal 
(Peltier) sensitivity of 4.5 x 10-7 watt/cm.2 is described. 
See Metals & Alloys, Vol. 2, Nov. 1931, page 257. EF (7) 

The Buffer Action of Tungstate Solutions. (Ueber die 
Pufferwirkung von Wolframatlisungen.) Watter Quist & AL- 
mar Lunp. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 
205, Apr. 8, 1932, pages 87-94. 

Py adding a dilute acid to certain tungstate solutions ag- 
gresation reactions take place in which new, tungsten-rich 
anions are formed. The relation of the pH value to the con- 
cer ‘ration of sodium tungstate solutions is determined and 
results tabulated. Ha (7) 

Electroplating (7a) 

l:apid Nickel Plating. C. H. Exvpripce. Monthly Review, American 

Ele: troplaters Society, Vol. 19, Mar. 1932, pages 21-29. 

uper before Detroit Branch Meeting, Feb. 1982. The 
au'ior gives a comparison of present-day practice in rapid 
Ni plating in the U.S.A. and in. Burope. French platers use 
the following formula. 


NiSO47H2O0 53-67 oz./gal. 
NiCle6H2O 3 oz./gal. 
Hg 8 3 oz./gal. 
Ni(NOs)2, 20% solution 3-4 cc./gal. 
H 4.8-5.7 
Temperature 45-55° C 


Current density 75-110 amp./ft.2 

Before nickel plating, steel parts are anodically treated in 
53° Be. HeSO, for 10-30 sec. at 150 amp./ft.2. The Ni deposit 
is usually 0.0008 to 0.001” thick. Cu under-coating is not 
us. d. English practice uses a formula similar to the French 
proctice. Current density used is lower. Bath is agitated by 
compressed air and filtered continuously. Anodes are bag- 
ge Anodic cleaning of steel parts uses a strong HeSO4 
containing 3 oz./gal. KeCreO7. In American practice, there 
are 2 types of baths, the high and the low pH baths. The 
hich pH bath is not unlike those used in France and Eng- 
land. Solution is continuously filtered. Current density used 
is such as to give 0.001” in 10 min. The low pH bath has 
lower Ni content: 


NiSO47H2O 33 oz./gal. 
NiCle6H2O 6 oz./gal. 
HsBOs 3-4 oz./pal. 
pH 2.5 
Temperature 150° F. 


Current density 90-100 amp./ft.2 LOP (7a) 

the EBlectrodeposition of Tin from Solutions of Sodium 

Stannate. D. T. Ewinc & Atr. CLarx. Michigan Engineering Experi- 
ment Station Bulletin No. 43, Vol. 7, Feb. 1932, pages 3-14. 

The advantages of Sn as a corrosion resisting material 
are pointed out and the various processes for its electro- 
lytic deposition are briefly reviewed. The methods with 
basic solutions generally use sodium stannate; the paper 
investigates the influence of concentration, temperature, 
current densities and alkalinity, on the structure of the 
deposited Sn. With Sn anodes, a black insoluble substance 
is formed which can be prevented almost entirely by addi- 
tion of NaOH and heating to 60° C. Fe anodes do not form 
this black substance, but on continued use a white product 
is formed which can also be prevented by NaOH. Sn plates 
formed at higher temperatures are more porous than those 
formed at room temperature; they also have a lighter color. 
The best current density is 1 amp./cm.2 The presence of 
metallic salts in the solution has no marked effect on the 
character of the Sn deposit. The best concentration of the 
bath is 140 g. of sodium stannate per liter. Ha (7a) 

Cause of Adherence of Electrodeposits. G. DusprrneL.. Month- 
geme™ American Electroplaters Society, Vol. 19, Mar. 1932, pages 


Paper before Detroit Branch Meeting, Jan. 8, 1932. The 
author reviews various theories since 1873. Two of them 
are most important, (1) deposited metal and base metal 
are held together by molecular attraction (2) the deposited 
metal is interlocked into the base metal which is slightly 
etched before plating. For metals such as Ni, Cr, and Al 
which tend to become passive, a cathodic treatment in 
10-20% HCl will improve the adherence between these 
metals and the deposited coating. LCP (7a) 


Gold Solutions for Production Work. J. L. Mrericoip, Monthly 
he ig American Electroplaters Society, Vol. 19, May 1932, pages 
Paper before Los Angeles Branch Annual Meeting, Mar. 
12, 1932. 20 formulas for gold plating including imuiuiersion 
plating, salt-water plating, electroplating, combination of 
salt-water and electroplating, 14 K gold, green gold, rose 
gold, purple gold, brown gold, pink gold, gray Fold, red 
gold and white gold. P (Ta) 
Deposit Chromium on Electric Appliances. F. A. Maurer. 
ric Sa Review, American Electroplaters Society, May 1932, pages 

1-26. 

Paper before Los Angeles Branch Annual Meeting, Mar. 
12, 1932. Operating details for applying a Cu-Ni-Cr coating 
on steel and cast-iron parts of electric flatiron are given. 
All parts have a rust-proofness equivalent to 8 hours salt 
spray test. LLP (7a) 

Progress Report on Exposure Tests of Plated Coatings. 
P. C. Strausser. Monthly Review, American Electroplaters Society, Vol. 
19, Feb. 1932, pages 15-26; Metal Industry, N. Y., Vol. 30, Apr. 1932, 
pages 150-152. 

Includes discussion. Paper before Rochester Convention, 
July 1931. The report describes preparations at Bureau of 
Standards for corrosion tests to be made on steel specimens 
variously plated with Ni, Cr, Zn, Cd and Cd-Zn alloy. The 
work is done under the joint auspices of American Electro- 
platers Society and American Society of Testing Materials. 

PRK + LCP (7a) 

Anodic Phenomena in Cadmium Plating Solutions. G. Soper- 
BERG. Monthly Review, American Electroplaters Society, Vol. 19, Feb. 
1932, pages 9-15. 

Paper before Rochester Convention, July 1931. Cadmium 
anodes in a cyanide cadmium plating bath become polar- 
ized at 20-30 amp./ft.2, depending on free NaCN content. 
Anode current density remains practically constant, when 
anode polarization is increased from 0.2 to 3 volts. With 
Fe anodes, the anode polarization has a nearly fixed value 
of 1.9-2 volts. With a combination of Cd and Fe anodes, 
the Fe anodes do not function until Cd anodes become 
polarized, i.e., over 20 amp./ft.2 Voltage necessary to dis- 
charge O at anodes is much higher than what is normal 
with Cd plating, using either Cd or Fe anodes. Carbonate 
content in Cd plating bath is increased by elevated tem- 
perature and by using Fe anodes, but not by using a com- 
bination of Cd and Fe anodes. LP (Ta) 


Electrometallurgy (7b) 


Electrochemistry and Electrometallurgy. Electrolytic Pro- 
cesses. H. J. T. ELLiIncHAM. Electrothermal Processes. H. Moore. 
re ate Institution of Electrical Engineers, Vol. 69, Jan. 1931, pages 
185-192. 

The paper presents a summary of the present state and 
recent developments of electrolytic processes as they are 
employed for the direct production of a metal from one 


of its compounds (oxide, sulphate, ete.) which has been 
separated or formed from the ore by other metallurgical 
operations (concentration, roasting, leaching, etc.);: o1 or 


the separation of 2 metals from an alloy produced by fur- 
nace reduction; or for refining a crude metal obtained by 
furnace reduction. The processes are discussed at length 
with reference to the methods used in the extraction of Ni 
by the International Nickel Co. and the refining of Cu by 
several American companies. The paper on electrothermal 
processes deals with the electric furnaces for melting and 
heat treatment, the production of ferro-alloys, pig-iron, 
steel, fixation of atmospheric nitrogen and the temperature 
control of furnaces. A few installations are described. 36 


references. Ha (7b) 
The Electrolytic Metallurgy of Zine. (La Metallurgy du 
Zine par Vole Electrolytique.) L. C. Sturpetite. Revue Universelle 


des Mines, Series 8, Vol. 7, Feb. 15, 1932, pages 224-232. 

After a historical review of the electrolytic production 
of Zn the 3 main processes now in operation are described, 
that is the Anaconda or Standard process, with a weak 
acid solution, the Tainton process with high acidity, and 
the Sturbelle process, with a medium acidity, now in use 
in Belgium. The extraction amounts to 87-88%, 90-92% and 
94-98% respectively for the 3 methods. The cost of installa- 
tion per ton per day production are 2,000,000 frs., 1,400,000 
frs. and 1,000,000 frs. respectively. It is very important that 
the cost for electric current is low; the author figures 
$20.00 per HP per year. In Belgium there are still many 
residues left from smelting processes which are now work- 
ed over with profit by the new process. Ha (7b) 

Preparation of Metallic Lanthanum Free From Iron and 
Silicon (Préparation de lanthane métallique exemt de fer et 
de silicum). Frer1x Tromse. Comptes Rendus, Vol. 194, May 9, 1932, 
pages 1653-1655. 

A description has already been given of the method em- 
ployed by the author for the preparation of metallic Ce 
(Comptes Rendus, Vol. 193, 1931, page 421). By using a similar 
method he has been able to obtain metallic La free from 
Fe and Si. The composition of the electrolytic bath used 
in these tests was as follows: 60% anhydrous lanthanum 
chloride, 35% KCl and 5% precipitated CaF2. A carbon 
crucible served as anode. This crucible contained a quartz 
or fluorite crucible which served to receive the metal de- 
posited upon the cathode and to prevent its contact with 
the carbon tube. At the center of the quartz crucible a 
rotating Mo cathode was placed. The upper part of this 
cathode was protected by means of a quartz or fluorite 
tube. The cathode rotated at a speed of about 1 turn per 
second. Such rotation is absolutely essential if homogeneity 
of the bath is to be insured. A temperature of between 960° 
and 980° was employed, and a current of about 12 
amp./25 of lanthanum chloride was used. The voltage 
of the cell was 7 and the cathode current density about 4 
amp./cm.2 The metal obtained represented 65% of that con- 
tained in the bath. Spectrographic examination insured the 
absence of Ca, Al and Si in. the metal. Metal prepared in a 
quartz crucible, however, contained 0.3-0.9% Si. The purest 
samples showed the following properties: melting point, 
885° + 5° C.: Brinell hardness, 36; density, 6.139. OWE (7b) 
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METALLIC COATINGS OTHER THAN ELECTROPLATING (8) 


Coating Industry Recognizes Prestige of Deep, Side- 
Heated Galvanizing Pots. Steel, Vol. 90, Jan. 4, 1932, page 169. 

Improvements in the galvanizing industry during 1931 
include the development of a new flux and of a new bright- 
dip cleaning method, a wider use of deep kettle installa- 
tions and the application of diffusion flame burners, the 
development of alloy coatings to protect zine surfaces, and 
the use of vulcanized rubber and acid-proof brick for lin- 
ing pickling tanks. Other developments of interest are a 
new line of continuous cleaning, rinsing and drying ma- 
chinery, continuous pickling equipment, new pickling ma- 
chinery made of acid-resisting parts, and new galvanizing 
machinery. Improvements in the vitreous coating industry 
for 1931 include greater workability of acid-resisting enam- 
els, the development of a new metal cleaner, the develop- 
ment of a new color chart, the completion of a large enam- 
eled metal tile manufacturing plant, and the proposal to 
build first exterior porcelain enameled metal house. JIN (8) 


Aluminum Coated Iron. (Aluminiertes Eisen). A. Karsten. 


Zeitschrift fiir die gesamte CGiessereipraxis, Vol. 53, Mar. 20, 1932, 
page 121. 

The Schoop metal spray method is described as utilized 
for Al coating. Schoop previously melted the metals with 
gas, melting in an electric are is now used. GN (8) 


The Electrolytic Coating of Metals with Lead Peroxide 
and its <Anti-Corrosion Properties. (Die elektrolytische 
Ueberziechung der Metalle mit Bleisuperoxyd und thre Anti- 
Korrosions-Eigenschaften.) N. Iscariscuew & A. KUZNEZOVA. 
Zeitschrift fiir Elektrochemie, Vol. 37, July 1931, pages 359-362; 
Tevetnue Metallui, No. 4, Sept. 1931, pages 449-453. 

Optimum conditions were investigated for obtaining elec- 
trolytically a continuous coating of lead peroxide which 
would protect Cu or Fe against corrosion and at the same 
time give them a good appearance. Preliminary experi- 
ments showed that the best coatings on Cu and brass are 
obtained at the concentration of NaOH-1.0 N and Pb- 10.5 
g. of Pb(OH)e per liter of HeO, using current density of 
0.3 to 0.4 amps./in.2 at 60° C. However the coatings were 
not very tenacious and did not fill pores and pits on the 
surface of the metal, Influence of various organic and in- 
organic substances was investigated, and it was found that 
the addition of small amounts of resorcin, tannin, glucose, 
glycerine, hypochlorite, ammonium persulphate with glu- 
cose, perborate with glucose, result in black, tenacious and 
elastic coatings on Cu or brass surface. Fe or steel may 
also be coated after preliminary plating with Cu; good 
coatings may be obtained directly on cast Fe by adding 
small amounts of glucose (0.1%) and perborate (0.25%), or 
glucose and ammonium persulphate (0.25%). The coatings 
on Cu plates stood an indefinite number of bends without 
breaking; Fe plates without preliminary Cu plating stood 
2-3 bends. Tests also showed that the coatings resist well 
the atmospheric, tap water and salt water corrosion. 5.0% 
HeSOq, does not affect the coating, but strong sulphuric 
and nitric acids diffuse through the coating and dissolve 
metal: coatings do not protect against strong HCl. BND (8) 

Metallic Cementation of Ferrous Alloys (La Cémentation 
Métallique des Alliages Ferreux). Josep Laissus. Aciers Spéciauxz, 
Métaux et Alliages, Vol. 7, Feb. 1932, pages 43-51. 

The author applies the term cementation to any mutual 
action of 2 solid metals or metalloids in view of their pene- 
tration of one into the body of the other metal. In 1894, 
Spring showed that certain metals can penetrate one into 
another by heating them together above the melting point 
of one of the metals. Masing, in 1909, confirmed the ex- 
perience of Spring by thermal analysis, microscopic ex- 
amination and also using the effect of variation in electric 
conductivity corresponding to the progressive formation 
of solid solutions. H. Weiss, in his doctorate thesis, 1923, 
was ‘the first one to make a systematic study of this im- 
portant problem of metallic cementation (Thése de doctorat, 
Paris, Ann.de Chim.Gén. Serie T. Vol. XIX, June 1923; Revue 
de Métallurgie, Jan. 1924). He used couples made of Cu as 
one part and Zn, Sn, Al, Sb, Fe, Hg, Au, Ni and Ag as 
the other part. The work of other investigators on dif- 
fusion of metals in Fe is also discussed. Laissus made a 
complete study on metallic cementation especially on dif- 
fusion of Cr, W, Mo, Ta, V, Co, B, Ti, Zr and U in Fe and 
steel. His plan of study consisted in: (a) Preliminary 
study of the equilibrium diagram, (b) Experimental reali- 
zation of cementation, (c) Study of different factors of 
cementation, (d) Study of principal properties of products 
obtained, (e) Interpretation of results and conclusions. 

GTM (8) 

Palladium Protective Decorative Leaf. Brass World, Vol. 28, 
Apr. 1932, page 81. 

Pd leaf has been perfected by the American Platinum 
Works, Newark, N. J. for uses similar to those of Au leaf. 
A white leaf of non-oxidizing nature and of permanence is 
secured for use on wood, glass, metals, leather, etc. WHB (8) 


Mottled Tin-Plates. J. C. Jones. Engineering, Vol. 132, Oct. 9, 
1931, paves 455-456. 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 12. LFM (8) 

Rustless-Steel-Lined Copper Utensils are finished with 
Are-Welded Edge. Jron Age, Vol. 128, Dec. 17. 1931. page 1555. 

Description of a method of combining the high Cr-Ni 
alloy and Cu employed by the Joseph Heinrichs Corp., 
Long Island City. A liquid-tight joint on the edge is made 
by arc-welding. Utensils are highly desirable for cooking 
in hotels and restaurants. VSP (8) 


The Electric Oxidation of Aluminum. (Die elektrische 
Oxydation des Aluminiums.) Aluminium, Vol. 14, Mar. 31, 1932, 
pages 3-5. 

A very resistant oxide coating on Al and its alloys is 
produced by the Eloxal bath which contains oxalic and 
chromic acid at a temperature of 15-30° C. The oxide film 
consists of y-oxide very finely distributed. A thickness of 
20-30 thousandth mm. has a breakdown strength of 300-400 
volts. On flexible surfaces the hydroxide is used instead of 
the y-oxide. The different applications of oxidation are 
discussed. Ha (8) 





METALS & ALLOYS 
Page MA 324—Vol. 3 


Tests on “Duralplat.” (Untersuchung von Duralpiat. 


blechen.) K. Scuratvocer & K. O. ScuMuipt. Zeitschrift fi 
kunde, Vol. 24, Mar. 1932, pages 57-62. ft fiir Metal. 

A detailed study of the properties of “Duralplat” (dur- 
alumin clad with a surface layer of a Cu-free, corrosion. 
resisting, hardenable and high-strength Al alloy), includ. 
ing tensile curves, bending test data, Erichsen ductilit 
data, corrosion data with the effect of corrosion on strength 
properties, Like “Alclad,” ‘“Duralplat” corrodes only in the 
surface layer. After 30-day accelerated corrosion attack, 
9% months in salt spray, and 5% months in the Baltie 
the properties of the underlying duralumin were found 
unaffected, though uncoated duralumin under the same 
conditions was affected after a very short time. RFM (8) 

Surface Problems of Materials. (Obertlichen-rrobleme bei 
Werkstoffen.) Oberflachentechnik, Vol. 9, Apr. 19, 1932, pages 81-29 

The methods of treating metallic surfaces so that they 
fulfill certain requirements are discussed and reviewed 
Rolls which must keep their grip in spite of wear on the 
material passing through them should be very hard Which 
is best obtained by alloying with Si. A_ corrosion-proog 
surface can be produced, besides the matural protecting 
films which some metals develop, by coating with “torne- 
site” or “herolithe’ which adhere extremely firmly to the 
metal surface and do not shrink, tear or spall; they do not 
soften by heat. Metallic coatings should be very thin as 
they adhere better and generally give better protection 
than thicker ones; metals which are electrochemically bager 
than the material on which they are deposited give better 
protection; Cr platings are now used up to 2 mm. thick 
To produce heat-proof surfaces use is made of the fact 
that Al diffuses several mm. into the surfaces of cast Fe 
and steel; these methods are “alitizing” and “alumetizing,” 
To make surfaces of non-conductors electrically conducting 
spraying of metals is used to good advantage. Ha (8) 

New Swedish Method of Surface Enrichment with Alumi- 
num according to Johannson, (Neues schwedisches Alumin- 
isierungsverfahren Johannsen.) Die Réhrenindustrie, Vol. 24 
Jan. 29, 1931, pages 30-31. ; 

Note on scaling tests with aluminized tubes of 0.15% ¢ 
carried out by the Sanvikens Jernverks Aktiebolag. The 
tubes perfectly withstood scaling tests at 800° and 920° c& 
for 24 hours. More severe conditions at 990° C. and 96 hours 
testing time also proved a marked protection of the alu- 
minum-coated areas. Micro-investigations of samples held 
between 500° and 900° CC. revealed that at 750° C. micro- 
structural changes begin. Corrosion tests in HNOs showed 
contradictory results. Atmospheric corrosion tests on sam- 


ples with and without an Al-coating, showed appreciable 
rusting of the unprotected tubes and no effect on the 
aluminized samples. Similar results were obtained with 


tests in the pickling department, Duffek Corrosion Tester 
and other laboratory tests. No information on the coating 
method itself is given. EF (8) 

Brittleness of Zine Coated Steel. J. S. Anerson. Heat Treating 
& Forging, Vol. 18, Mar. 1932, pages 180-183; Blast Furnace & Steel 
Plant, Vol. 20, May 1932, pages 430-432, 435. 

Method of Zn deposition is not the basic cause of the 
brittleness of Zn-coated steel. It can develop in steel coated 
by any method of Zm application. Results of investigation 
carried out with S.A.E. 1010 steel indicate that this pbrit- 
tleness is generally the result of a combination of factors. 
These factors are presence of a coating of Zn, which pene- 
trates into the grain boundaries of the steel; amount of 
cold work in the steel; heating the steel to 750°-950° F. 
during or subsequent to the application of Zn; prolonged 
heating cycle; strain in the steel during the heating period; 
and heterogeneity of the steel. To prevent or minimize this 
embrittlement, such precautions as are commercially pos- 
sible should be taken during manufacture and during the 
service life of the material to eliminate effects of these 
factors. Although hot-dip galvanizing must be done within 
the critical temperature range, sherardizing temperatures 
should be controlled to maintain them outside the range. 
If the use of these temperatures is unavoidable, the eel 
should be annealed before the Zn is applied. Care should 
be exercised in subjecting the material to fatigue. M&S (8) 

Corrosion-Resistant Material Made with Metallic Adhesive. 
A. W. CorrmMan (Mellon Institute of Industrial Research). Ch cal 
& Metallurgical Engineering, Vol. 39, Mar. 1932, pages 144-14 

Descriptive of Robertson-Bonded-Metal, which in its fin- 
ished form consists of 4 layers, any one of which may be 
changed to meet the corrosive conditions involved, They 
are (1) base metal, (2) metal adhesive of Zn, Pb, Sn or 
terne, ete., (3) felt or asbestos which may be saturated 
with a variety of materials to meet conditions of exposure, 
(4) waterproofing and decorative layer of paint. wood 
veneer, etc. PRK (8) 

Cathode Sputtering, A Commercial Application. H. F. Fuerrn. 
Physics. Vol. 2. Apr. 1932, pages 280-288. 

Cathode sputtering cannot compete with the more com- 
mon processes of metallic deposition, but in many special 
cases it can be employed where other methods are inap- 
plicable. This is especially true (1) when metals are to be 
deposited upon non-conductors, (2) when the surfaces to 
be metallized would be injured by contact with chemical 
solutions or high temperature, (3) when either a very 
thin continuous metal coat or a very smooth, highly re- 
flecting coat is desired, (4) when metals are to be deposited 
that are very difficult to deposit in any other manner, 
such as Si, Te, or Se, and (5) when a metal is to be de- 
posited upon another metal far removed from it in the 
electrochemical series, such as Au or Pt upon Al or Mg. The 
theory of cathode sputtering with the advantages and limita- 
tions in the application is discussed, followed by a description 
of the commercial equipment and methods for applying Au 
electrode surfaces to diaphragms of certain types of micro- 
phones. By proper design of the vacuum chamber and the 
inside parts, a fairly uniform discharge current density 
and a uniform deposit is obtained. A constant sputterin 
rate is produced by the use of a bleeder valve whic 
maintains a proper residual pressure. Adherence and con- 
tinuity are obtained by the use of a special cleaning pro- 
cess. An extensive bibliography on cathode sputtering is 
included. WAT (8) 












Readers’ Comments—Continued 


nietallographic microscope or in the Leitz ore microscope, using 
polarized light. If cast iron is polished by the usual method it 
becomes difficult to observe the extinctions in polarized light. 


i am further submitting a photomicrograph of a cast iron 
and a sample of Acheson graphite polished by the new method. 
This shows that graphite has a structure and is not black as 
had been supposed. The third photomicrograph is given merely 
as a matter of interest; it shows a particle of graphite sur- 
rounded by pearlite, the background being the carbide eutectic. 

The above is not intended to detract from Mr. Vilella’s 
worthy contribution but rather to strengthen his point of view. 


University of Michigan, 
Sept. 20, 1932. 


Srerpuen F. Ursan 


To the Editor: 


I wish to extend my thanks to Mr. Urban and his associate 
Mr. Schneidewind for their pertinent and constructive com- 
ments on my article. It is indeed gratifying to know that my 
effort has received the approval of men who are themselves 
authors of a notable contribution on the same subject. 


J. R. Vicewtta 





Sept. 25, 1982 


INDUSTRIAL USES & APPLICATIONS (9) 


Applications of Copper and Its Alloys in Buildings. (Les 
Applications du Cuivre et des ses Alliages dans le Batiment.) 
Cuiwre et Laiton, Vol. 5, Feb. 29, 1932, pages 77-82; Mar. 15, 1932, 
pages 103-112. 

The many applications of Cu for roofing, window sills, 
gutters and plumbing, apparatus and particularly for orna- 
mental purposes are reviewed and economical advantages 
over other materials pointed out; a greater use in France 
is advocated. Ha (9) 


Aluminum in Architecture and Structural Building. (Das 
Aluminium in der Architektur und im Bauwesen.) Aluminium, 
Vol. 14, Apr. 15, 1932, pages 5-6. 

The advantages of Al against the usual metallic building 
material are pointed out among which are foremost the re- 
sistance to atmospheric influences, lightness, cheapness of 
machining due to high cutting velocities and long life. In 
addition, Al scrap has a much greater value than Fe scrap. 

Ha (9) 

Results of the International Contest 1931 for the De- 
velopment of the Consumption of Aluminum and Its Alloys 
(Ergebnisse des Internationalen Wettbewerbs 1931 fiir die 
Entwicklung des Verbrauches von Aluminium und seinen 
Legierungen). Aluminium, Hauszeitschrift V. A. W. und Erftwerk, 
Vol. 4, Mar. 1932, pages 43-71. 

The results of the first international competition for sug- 
gestions and methods to develop the use of Al are fully re- 
ported; the propositions comprise 28 different fields. The 
prizes were given to the authors of the use in tanning of 
leather and in the construction of radiators for central heat- 
ing systems. The proposed applications in all 28 flelds are 
described in detail and sketches illustrate the methods of 
use. The rules for the second competition in 1932 are re- 
printed. Ha (9) 


Graphophone Records of Aluminum. (Grammophonplatten 
aus Aluminium.) Aluminum, Vol. 14, Mar. 31, 1932, pages 5-6. 

Al discs are coated with a special lacquer into which the 
acoustic record is pressed. These records are said to be ab- 
solutely equal to the present shellac records. By heating to 
80°C. the acoustic grooves disappear and a new record can 
be pressed on. The weight is about 50 eg. against 200 2. of 
the usual record and the thickness 0.5 against 2 mm. Ha (9) 


Copper Tubes in Domestic Plumbing. (Le Tube en Cuivre 
dans les canalisations d’eau domestiques.) Cuivre et Laiton, 
Vol. 5, Jan. 15, 1932, pages 7-12. 

Commercial dimensions in France, Germany and Belgium 
are tabulated, tools and methods for cutting, threading, 
bending are illustrated, the different joints are explained 
and the economies possible by the use of Cu over other ma- 
terials discussed. A list of 23 bibliographical references on 
this matter is added. Ha (9) 

Pulp and Paper Engineers Discuss Materials of Construc- 
tion. Chemical & Metallurgical Engineering, Vol. 39, Mar. 1932, pages 
153-154. 

Report of Meeting of Technical Association of Pulp & 
Paper Industry, Feb. 15, 1932. The following tabulates the 
results of the meeting: 

Metal Use Service 
18 Cr—8 Ni Blowpit bottom Satistactory after 3 years 
Relief strainer Failed: using 85 Cu, 10 Sn, 5 Zn 
Fabricated Strainers 1 failure in 3 years 


Cast = 3 years 
Side relief valves In use 2% years: bronze fails in 8 
months 


Digestor Castings Better the higher the Cr for machining 
resists bisulphite liquor, hot SOQ» gas 
and waste liquor 

Digestor relief lines 4 years; occasional failure after instal 

lation 


Copper Top relief lines Better than brass 

Monel Metal Stem of Blow valves Better than acid resisting bronze 
Iron pipe Bleach lines Suitable if filled 

Wrought iron “> * Good for 1 year 

Cast Ni iron “§ ‘ In service 3 years 

Cast iron valves rss wd 20 years 


14 Ni, 6 Cu, 2 Cr, Valves and pumps in Better than cast iron 
rest iron digestors 


Carbon Sulphite and kraft Satisfactory 

digestors 
Lumber treated Roofs Increases service life of untreated lum- 
with zine chloride ber 3-5 times 


PRK (9) 

Copper-Steel in the Manufacture of Hardware, (L’acier au 
culvre dans Ia confection des serrures charmiéres et ma- 
tériel simlaire). Cuivre et Laiton, Vol. 4, Aug. 30, 1931, page 387. 
The advantages of non-rusting Cu steel in the manufac- 
ture of locks, hinges, chains and similar hardware is pointed 


out and its wider use is recommended. Ha (9) 
Geared Motors. Electrical Review, Vol. 109, Dec. 11, 1931, pages 
879-880. 


Improvements in alloy steels have aided developments in 
modern reduction gearing. In one type of British geared mo- 
tor, pinions aré made of nitralloy steel. In single-reduction 
units, final shaft is made from 3%% Ni steel having a tensile 
strength of 65 tons/in.2 Units with double or treble reduc- 
tion have compound shafts made from Ni-Cr-Mo steel hav- 
ing a tensile strength of 65 tons/in.2 MS (9) 


Wearing Parts of Crushing and Grinding Machinery. Edgar 
Allen News, Vol. 10, May 1932, pages 80-83. 

A special Cr alloy steel is used for the wearing parts of 
ball mills, tube mills, rod mills, etc. They have the ad- 
vantage of being more easily machined than Mn steel, have 
a high elastic ratio and a Brinell hardness of 255. Several 
parts and their details are illustrated. Ha (9) 


Paper Milk Bottles (Bottighe du latte in cartone). All/u- 
minio, Vol. 1, Jan.-Feb. 1932, pages 42-43. 

Paraffined card board, Al foil lined milk bottles, used in 
Paris and Egypt, are illustrated. They are sterilized by 
ultra-violet rays. HwG (9) 
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HEAT TREATMENT /[10) 


Heat Treating Rivet Sets. Recommended Practices Committee 
A. S. S. T. Metal Progress, Vol. 21, Apr. 1932, page 67. 

Tentative recommendations for forging, normalizing, tem- 
pering and annealing temperatures are made. Hardening 
temperature and medium are recommended with the hard- 
nesses to be expected for plain carbon and alloy steels com- 
monly used for rivet sets. WLC (10) 


Deformation of Steel in Heat Treatment, Portevin & Sovur- 
DILLON. Iron Age, Vol. 129, Feb. 25, 1932, page 492. 

Abstract translation of article in Revue de Metallurgie, June 
and July 1931. Gives data from experiments conducted on 
exact measurement of changes as in the diameter, length 
and hardness produced in cylindrical specimens of various 
types of steel by different heat treatments. See “Deforma- 
tions Accompanying Thermal Treatment of Steel,” Metals & 
Alloys, Vol. 2, Nov. 1931, page 263. VSP (10) 


Heat Treatment and Carburizing of Steel. (Tempera e 
cementazione dell acciaio.) Mario Levi-Matvano. Ulrico Hoepli, 
Milan, 1929. 2nd edition. Board covers, 4% x 6% inches, 306 pages. 
Price 20 lire. 

The book starts with a discussion of equilibrium diagrams 
in general, then discusses the Fe-C diagram, and so leads up 
to the theory and practice of heat-treating and carburizing. 

Furnaces and pyrometry are dealt with, there is a chapter 
on macro-etching, and the volume ends with a description of 
the metallurgical laboratory at the Instituto Scientifico 
Breda at Milan. 

A good deal of recent work is included, and credited to 
various workers, but there are no literature references and 
no alphabetical index. 

The keynote of the little volume is the application of 
theory to practice. The fundamentals are quite well brought 
out. H. W. Gillett (10)-B- 


Hardening (10a) 


Treating Parts for Non-Uniform Hardness. Metal Progress, 
Vol. 21, Mar. 1932, pages 47-52. 

A description of differential hardening practice and equip- 
ment at the River Rouge plant of Ford Motor Co. Selective 
heating by means of low voltage currents of high amperage 
is being used successfully. Differential quenching by means 
of jets of coolant (principally caustic solution 10° Beaumé 
at 85° F.) is also employed. WLC (10a) 


Difficult Hardening. (Schwierige Hirtungen.) A. Navucx. 
Das Werkzeug, Supplement to Maschinenbaukonstrukteur-Betriebstech- 
nik, Vol. 8, Feb. 10, 1932, pages 26-27. 

Considers the continuous hardening of wires; the hardness 
of bearings, of low-C steel, of small steel rolls, of complex 
tools, and of oscillating steel strips; partial hardening; the 
hardness of rapidly revolving pistons; cooling of hollow 
shapes; hardening in the lead bath; heating for hardness. 

MAB (10a) 


Investigation of Steel Hardening. (Untersuchungen tiber 
die Stahlbirtung.) Niers Encet. Ingeniroidenskabelige Skifter A 
No. 31, Danmarks Naturvidenskabelige Samfund, Kbenhavn, 1931. 
Paper, 6144 x 9% inches, 190 pages. Price 10 Kroners. 

It is by reading monographs as this that it is realized how 
much even of very familiar phenomena still remains to be 
explained although practice may already have arrived at a 
fairly high grade of perfection. The present work treats the 
hardening process of steel of which so much has been writ- 
ten and yet it seems that all prescriptions and recipes to 
obtain an excellent product, rest more or less on an empi- 
rical basis. This was the reason for the author starting a 
thorough investigation to find what really constitutes the 
hardening of steel. We know that the steel must be con- 
verted into an austenitic structure for a successful harden- 
ing process, and how this can be done is the principal ques- 
tion bound up with the thermal phenomena of cooling and 
quenching. Quenching is defined as a cooling of a metal in 
such manner that those physical phenomena which would 
take place at slow cooling are suppressed either entirely or 
partially because they do not have time to develop fully. 
For this reason the cooling process is of prime importance. 
The author treats, consequently, first the process of quench- 
ing, second the importance of the cooling velocity in the 
hardening of steel. From these 2 studies he then tries to de- 
velop a theory of hardening which would put the practical 
steel man in a position to understand his problems so clear- 
ly that for each individual case he can find the proper solu- 
tion. A diagram is developed showing the 4 possible conver- 
sions of austenite of which only 3 are of importance to 
hardening and indicating the formation velocity of the con- 
version as a function of temperature. The hardness is bound 
up with a certain arrangement of the carbon atoms in the 
lattice in such form that the sliding planes are blocked and 
prevent a deformation of the lattice structure formed in the 
hardening process. Based on these results the changes of 
physical properties due to hardening are explained in the 
last chapter. A number of diagrams illustrating these re- 
sults are reproduced in 8 plates. The book is written in 
simple, clear language, and should be on the desk of every 
practical steel man. M. Hartenheim (10a)-B- 


Blectric Hardening of High Speed Steel. A Consideration 
of the Factors Influencing the Heat-Treatment of High 
Speed Steel in relation to the Type of Plant Used. A. G. 
Rostette. Iron & Steel Industry & British Foundryman, Vol. 5, Jan. 
1932, pages 171-177. 

A discussion of the theoretical considerations present in 
the hardening of high speed steel. The use of salt baths is 
given preference over box-type electric furnaces. A new de- 
sign in salt baths is described in which the passage of cur- 
rent through the pieces being hardened is eliminated by 
placing the electrodes close together on one side of the bath 
so that the working portion of the bath is kept distinct from 
the heating zone. CHL (10a) 
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CASE HARDENING & NITROGEN HARDENING [10c} 


Centribution to the Knowledge of Metal Nitrides. (Rej_ 
trige zur Kenntnis der Metallmitride.) Jean Rrezer. Doctor’s 
thesis, Technische Hochschule Hannover, 1930. Paper, 45 pages, 

The chief purpose of this study was the preparation of 
pure nitrides of the following metals: Mg, Ca, Sr, Ba, Be 
Al, B, Ti, Fe, Zr and Cu. , 

A general review of the previous work done by other in. 
vestigators on preparation of nitrides, introduces this Study. 


Experimental work is then discussed in detail. The author 
used purified nitrogen gas and ammonia as sources of nitro- 
gen. Pure nitrogen was prepared by passing the nitrogen 
from the tank through a purifying train consisting of (a) 
heated copper chips, (b) alkaline solution of hydrosulphite 
(c) H2SO4, (d) P2Os. 

Ammonia gas was purified by passing over soda lime, Na 
metal and then condensed at -78° C. 

The method of preparation of each nitride varies with the 
metal; from the detailed description of preparation and of 
the results obtained the following table would illustrate the 
main points of this work. 


- TABLE I. PREPARATION OF METAL NITRIDES 
etal 


Nitrides Source of Metal Product Obtained 


and % of and of Nitrogen Treatment and % of Nitrogen 
Nitrogen 
MgsNo(27.72) Mg, Metal (99.7%); 4-5 hours at 800-850°C. MggNo (27.67: 
Ne, gas 27.84; 27.69% N) 
Mg3Ne Mg, Metal; NHg, 2 hours at 800-850°C., Mg3No.xNH. 
gas then cooled in stream (29.84 to 380% N) 
of ammonia 


CagNo(18.89) Ca, metal; No, gas 16 hours at 800°C. then CagNo (18.31- 
4 hours at 1000°C. 18.69% N) 
CagNo Ca, metal; NHg, gas 16 hours at 850-900°C. CagNo.xNH. 
and then for 1 hour (20.86-22.820% N) 
at 1150° C. with a : 


slow cooling in stream 


of ammonia 
SrgN2(9.63) Sr, metal; No, gas 5 hours at 850-900°C. SrgNo (9.34% N) 
SrgNe Sr, metal; NHg, gas 3 hours at 850-900°C. SrgNo.xNHz 


and then cooled dur- 

ing 2% hours in 

stream of ammonia 
BagN2(6.36) Ba, metal; No, gas 5-6 hours at 500-550°C. BagNo (7.27% N) 


(11.7% N) 


BagNeo Ba, metal; NHg, gas 5-6 hours at 700°C, Bag No.xNHe 
(13.8% N 
BegNo2 (50.66) Be, metal; No, gas Long Heating at 1000° BegNo (45% N) 
to 1100°C. 
BegNo Be, metal; NHg, gas 12 hours at 950°C. and BegNo (49% N) 
then 2% hours at 
1050°C. 
AIN (34.08) Al, metal; No,gas At 800-860°C. for few AIN (33.36% N) 
or NHg, gas hours 
BN (56.4) Borax, NH4Cl Heat borax for 6 hours BN (56.08% N) 
at 800-850°C. then 
pure NH4Cl is added 
and heated for 10 
minutes 
FeyNx Freshly reduced Iron Heated for 20 hours at FeyNx (0.2-0.3% N) 
and Ne 700°C. 
FegN(11.15) Freshly reduced Fe; 15-20 hours at 450°C. FegN (10.6% N) 
NH 
Fes No (9.73) Freshly reduced Fe; 15-20 hours at 475- FesNo (9.21% N) 
NHg3 500°C. 
FeyNx FeClo-2H20;NHg 4 hours at 630-650°C. FeyNx (6.35% N) 


FeCle subl.; NHg 3 hours at 700° C., FeyNx (4.7% N) 
FeBro-H20; NHg 2% hours at 680°C., FeyNx (8.1% N) 
this product was mag- 
netic. After 20 more 
hours at 450-475°C. 
This product took up 


more nitrogen FeyNx (10.0% N) 

FeClo-2H20;NHg 2 hours at 700°C.; FeyNx (6.0% N) 
magnetic 

FeClg-subl. 2 hours at 700°C.; FeyNx (3.6% N) 
magnetic 

FeClg-subl. 3% hours at 630-650° FeyNx (6.94%. N) 
C.; magnetic 


FegN (11.15) 
FegN(5.90)  FegN 


After 48 more hours at FegN (10.6% N) 
450°C.; non-magnetic 
Heating FegN at 550°C. Fe4N (5.9% \) 


TIN (22.56) TiCl4; NHg 10 hours at 1200°- TIN (22.21% N) 
1300°C, 
ZrN (13.39) Zr, metal; NHg 5 hours at 1100-1200°C. ZN (12.42% N) 


Copper nitride cannot be obtained in pure form, it 
usually contains two other elements such as hydrogen 
and oxygen. 

Temperature of decomposition of some of these nitrides 
has been determined. BegNez, BN, TiN, ZrN decompose 
above 1100° C., MgsN2 at 1150° C.; CrgNe, BrgNe, and 
SrgNz2 above 1100° C.; AIN above 1400° C.; Fe4gN at 650° C.; 
Feo N at 550° C., and FesNe2 at 750° C. G.T.Motok (10c) -B- 


Quenching (10d) 


New Results of the Influence of Quenching in Water on 
Mild Steels. (Nouveaux Résultats sur la Trempe a PEau 
des Aciers Doux.) J. Sercie. Génie Civil, Vol. 99, Oct. 17, 19531, 
pages 395-398. 

The author summarizes the results of a thesis by Allan 
Bates on the effect of quenching on the strength of mild 
steels as a function of the quenching temperature and of 
the time elapsed after quenching. The hardening effect of 
quenching increases considerably during the first 3 or 4 
weeks after quenching; equilibrium diagrams and micro- 
photographs are discussed and it is stated that the aging 
can be explained by a precipitation of cementite particles 
which are very fine and invisible with our present ap- 
pliances; this precipitation goes on during the whole time 
of aging. Ha (10d) 





N) 


N) 


Drawing (10e) 


Drawing of High Speed Steels. (Etude sur la revenue des 
aciers & coupe rapide.) Anpré Micuer & Pierre Benazet. Revue 
de Métallurgie, Vol. 29, May 1932, pages 259-275. 

Conclusions of Sagasawa (Revue de Métallurgie, Vol. 20, Jan. 
1925, page 92) regarding the decomposition of austenite in 
quenched high speed steel into austenite and martensite on 
drawing from moderately high temperatures were confirm- 
ed. It was found that for these steels containing large 
amounts of Co and quenched into austenitic state the first 
drawing does not destroy all austenite. The transformation 
and increase of hardness continue on the subsequent draws, 
provided that the soaking time is normal. This investiga- 
tion was conducted on steels containing approximately 0.72- 
0.80 C, 5.0-5.6 Cr, 18-19 W, 1.0-1.5 V to which different 
amounts of Co were added. More than 5% Co facilitates the 
austenitic structure on quenching. On cooling from not too 
high temperatures and normal soaking time the y-q trans- 
formation occurs under about 250° C. but with greater 
than 10% Co content the decomposition becomes more slug- 
gish and for proper hardening several draws are required. 
This was checked with a dilatometer and by cutting tests. 
Longer soaking results in some decomposition of austenite. 
4 hours at 600° C. slightly increase the transformation on 
cooling. For complete hardening on drawing a steel with 


not more than 11% Co 24 hours at this temperature are 
sufficient with a single draw. At 660° C. 2 hours soaking 
will lead to complete hardening on cooling of steels con- 
taining not more than 17% Co while longer soaking at the 
same temperature permitted all steels which have been in- 


vestigated to harden fully on a single draw. Isothermal 
heating at 600° C. for 24 hours did not show any appreciable 
effect on steels having up to 11% Co, though it appears 
that with 20% Co the transformation is somewhat easier. 
Soaking at 650° C, for 2 hours caused some decomposition 
in all steels investigated, but the resultant hardness is 
lower than with the usual draw. Some evidence is pre- 
sented to support Tammann and Erich Scheil conclusions 
that these irregularities in drawing phenomena are con- 
nected with the pressure exerted by the formation of mar- 
tensite. See also Metals & Alloys, Vol. 2, July 1931, page 132. 
JDG (10e) 
Time Factor in Tempering Dies. Bernarvp Tuomas. Heat Treat- 
& Forging, Vol. 18, Jan. 1932, pages 35-38. 
’ objectives aimed at in tempering are removal of stresses 
d production of particular physical structures. In gen- 
1, the first objective occupies a minor part in the func- 
n of tempering, and it is the second which needs time 
be achieved successfully. This factor of time is of great 
portance because of the necessity of formation of the 
ysical structures and properties for best results and be- 
use of the size of the article being treated. To obtain 
ie best results from a tempering operation, it is necessary 
determine the most suitable physical structure or com- 
nation of structures. Having decided this point either by 
perience or investigation, the necessary approximate tem- 
rature may be determined. Using too high a temperature 
en for a short time will produce inferior results. MS (10e) 
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Aging (10f) 


The Aging of Hardened Carbon Sieel. Metallurgist, Sept. 

31, pages. 131-132. 

An extended abstract of a paper by Steinberg & Subow 
appearing in Stahl und Eisen, Vol. 51, July 16, 1931. See Metals 

Alloys, Vol. 3, Feb. 1932, page MA 42. VVK (10f) 


Age Hardening Phenomena in Typical-Fusion-Weld Metal. 

R. Henser & E. I. Larsen. Transactions, American Society for 
teel Treating, Vol. 19, May 1932, pages 639-672. 

Includes 16 references and discussion. The authors report 
tudy of the age hardening phenomena in weld metal due 

presence of precipitating nitrides of Fe. Arce and gas 
welds of low C steel and ingot iron are compared. A maxi- 
mum of 0.05% Ne must be held if satisfactory ductility is 
to be maintained. Are welds contain 0.10 to 0.15% Ne and 
chow pronounced age hardening; after quenching at 1110° 
F. aging proceeds at room temperature. Gas and atomic 
hydrogen welds produce superior welds with bare wire 
showing only negligible embrittlement due to aging. All 
types of weld metal showed extreme “abnormality” accord- 
ing to the McQuaid-Ehn test. Data on the effect of the 
age hardening properties of such weld metal on its mag- 
netic properties and electrical resistance are presented. 
Micrographs show the structures observed in the welds 
studied. WLC (10f) 

The Age-Hardening of Alloys. C. H. Descu. Sibley Journal of 
Engineering, Vol. 46, Mar. 1932, pages 65, 66, 83. 

The general principles of precipitation hardening are dis- 
cussed, with the Al-CuAle and Fe-Fe4N diagrams as ex- 
amples. The development of Liiders’ lines revealed in a 
mild steel tensile specimen slightly stretched, heated to 
200° C. by etching in an acid Cu solution is said to be en- 
tirely due to the presence of N and steels too low in N to 
show age-hardening do not show the effect. Precipitation 
of nitride in and resultant brittleness of boiler steel during 
operation are stated to account for certain instances of 
boiler failures. HweG (10f) 


Aging in Low-Carbon Steels. A. Atten Bates. Transactions 
American Society for Steel Treating, Vol. 19, Mar. 1932, pages 449-480. 

Includes discussion. See Metals & Alloys, Vol. 3, Tan. 1932, 
page MA 15. WLC (10f) 

Precipitation Hardening with Special Reference to Ex- 
periences Gained on Light Metals and Alloys of Beryllium. 
(Ausscheidungshirtung-Vergtitung insbesonders auf Grund 
der Erfahrungen an Leichtmetalien und an Legierungen der- 
a G. Mastnc. Die Metallbérse, Vol. 21, June 13, 1931, 
page . 

ummarizes a lecture at the 36th General Meeting of the 
Deutsche Bunsengeselischaft ftir angewandte physikalische 
Chemie, Vienna, 1931. See Metals & Alloys, Vol. 3, June 1932, 
page MA 174. EF (10f) 


+ 


Improvement of High-Alloy Austenitic Nickel-Chrome Steel 
by Carbide Precipitation Hardening. E. Grevuticu. Foundry 
Trade Journal, Vol. 46, Mar. 31, 1932, page 208. 

Abstract of a paper which appeared in Archiv fiir Eisenhiit- 
tenwesen. See Metals & Alloys, Vol. 3, June 1932, page MA 174. 

: OWE (10f) 


The Age-Hardening of Some Aluminum Alloys of High 
Purity. Marie L. V. Gayter & G. D. Preston (National Physical 
ignorant). Institute of Metals, Advance Copy No. 591, Mar. 1932, 
1 ages. 

The effects of several elements on the age-hardening 
properties of Al alloys containing 4% Cu were investigated. 
Highly pure Al (99.96%) was used in preparing the alloys. 
It was found that 0.35% Fe inhibited age hardening at room 
temperature. This effect is partly counteracted by 0.25% Si, 
and is entirely eliminated by 0.5% Me. X-ray and micro- 
scopic examination failed to indicate the mechanism of 
hardening at room temperature. It is suggested that age 
hardening of Duralumin at room temperature and at 200° 
C. is due to the same process, and that this hardening oc- 
curs prior to the actual precipitation of CuAle or MgoeSi. 
It is also suggested that both CuAle and MgoeSi are effective 
in hardening Duralumin. 11 references. JLG (10f) 


The Course of Aging of Mild Steel and the Aging of Steels 
of Different Origin. (Ueber den zeitlichen Verlauf der Alter- 
ung weichen Stahis und tiber die alterung von Stihlen 
verschiedener Herkunft.) V. v. Korcxritz. Mitteilungen aus dem 
Forschungsinstitut der Vereinigte Stahlwerke Akt.-ges. Dortmund, Vol. 
2, No. 9, 1932, pages 193-222. 

That phenomenon which causes an increase in the resist- 
ance of steels to deformation and a decrease in their capa- 
city for deformation is generally called aging. For practical 
purposes the increased brittleness manifested in the notch- 
impact test is of special importance. A great number of 
tests were made to find the changes in aging for different 
manners of treatment of the steel, for instance, by inter- 
rupted tests where freshly made steels were subjected to 
loads up to a certain stress, then relieved and aged and 
again subjected to the same stress to final fracture and 
this at different temperatures. The fact that the course of 
tensile properties is parallel with certain hardening phe- 
nomena was demonstrated. Because of this fact the cause 
of aging is ascribed to the segregation or precipitation of 
a certain material or matter, the nature of which is as 
yet unknown. The similarity of changes due to aging and 
to hardening makes this assumption very probable. A mag- 
netic analysis did not supply an explanation for the aging 
phenomenon although this fact does not contradict the 
previously described theory of aging as the segregations 
strongly influence the magnetic quantities by cold defor- 
mation. The tests made on a very great number of steels 
indicate the probability that 0 in the form of soluble oxide 
might be the originator of aging as of all steels tested 
Armeo iron and Thomas steel show the strongest aging 
phenomena and these 2 steels contain the greatest amount 
of 0 due to their method of manufacture. For further de- 
tails the paper with its tables and curves must be referred 
to. 35 references. Ha (10f) 


Experiments on the Aging and Tempering of Duralumin. 
R. Hay. Journal Royal Technical College (Glasgow), Vol. 2, Jan. 1932, 
pages 601-608. 

The view is expressed that the aging of duralumin alloys 
is due to the concentration of the solute at the grain 
boundaries and that tempering is brought about by pre- 
cipitation resulting from supersaturation. The tempering 
curves obtained for duralumin are similar to those found 
for steels and can be expressed by the same general equa- 
tion. In the phenomenon of age-hardening at least 2 in- 
dependent factors occur. At low temperatures a gradual 
but uniform change in the properties occurs, and this 
change can be accounted for by the deposition of the par- 
ticles of the separating phase in a highly disperse state. 
As the separating phase consists of aggregates of several 
molecules, diffusion must have occurred. Whether it is ne- 
cessary for actual precipitation to occur is a debatable 
point as the observed phenomena can be accounted for by 
the concentration of the separating phase at the grain 
boundaries without actual precipitation occurring. The 
change at the higher temperatures involves, on the first 
assumption, the gradual coalescence of the disperse par- 
ticles and, on the second assumption, the gradual precipita- 
tion of the concentrated phase at the grain boundaries. The 
experiments on tempering show that this second factor 
takes place in a series of steps, rapidly reaching a stable 
state for each temperature of tempering. This stepped 
equilibrium is more difficult to explain by the coalescence 
theory than by the precipitation at the grain boundary 
theory. By the latter the increased temperature will cause 
more rapid diffusion of the solute phase to the grain bound- 
ary so causing excessive concentration and precipitation of 
the excess material until a state of equilibrium is once 
again attained. A further increase of temperature will 
again upset the balance causing more solute to go to the 
boundaries and resulting in further deposition. WAT (10f) 


Precipitation Hardening and Its Possibilities of Applica- 
tion. (Die Ausscheidungshirtung und thre Anwendungsmig- 
lichkeliten.) E. Dorcrrton. Maschinenbau, Vol. 11, Jan. 7, 1932, 
pages 5-7. 

Rather complete descriptive account of the development 
in precipitation hardening theory and practice. Refers both 
to non-ferrous metals and to iron and its alloys. The article 
is particularly valuable on account of its giving extensive 
data of quenching and drawing temperatures and of the 
resulting hardness characteristic of the various metals. The 
designer’s attention is called to the peculiar advantages of 
this type of hardening in comparison to quenching and 
other kinds of hardening. In this regard, the still main- 
tained easy workability, the lack of internal stresses a’ 
prevention of hair cracks and within certain limits—the 
ease in obtaining special properties desired are mentioned. 
It is made possible to fully obtain a required hardness even 
in dealing with larger forgings or castings of complicate? 
shape. A great number of references is cited. RFV (10f) 
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Weldina & Cuttina [Iic) 


Training Gas Welders for the Job. T. M. Jones. Paper pre- 
sented to the 32nd Annual Convention of the International Acetylene 
Association, Chicago, Nov. 1931, 5 pages. 

Outlines a plan of training consisting in selection of suit- 
able material for training, development of the individual, 
and thorough practical instruction. Ha (llc) 

The Welding of Electron Metal. (Die Schweissung von 
Elektronmetall.) H. A. Horn & K. Tewes. Technisches Zentralblatt, 
Vol. 41, Mar. 1931, pages 249-253; April 1931, pages 318-320. 

Cast electron metal and the rolled material AM503 can be 
welded very satisfactorily. The welding rod must be of the 
same material, and the oxy-acetylene flame is the best suited. 
A Mg fiux should be used which can easily be washed off 
later to avoid corrosion. Cast pieces of electron must be pre- 
heated. Microphotographs show the structure of electron 
welds. Ha (llc) 

Methods in Fusion Welding. (Arbeitsverfahren in der 
Autogentechnik.) H. Hotter. Technisches Zentralblatt, Vol. 41, 
Feb. 1931, pages 123-126. 

The methods of left- and right-hand welding (Progressing 
and retrogressing) are explained and the advantages of 
both compared. The distance between 2 sheets depends on 
the length of the seam and the thickness of the sheets. Gen- 
eral instructions are given. Ha (llc) 

Electro-Welding in Reinforced Concrete Construction. 
(Die Elektroschweissung im Elisenbetonbau.) R. HorrmMann. 
Zement, Vol. 20, Nov. 26, 1931, pages 1024-1026; Dec. 3, 1931, pages 
1041-1042. 

Data on amperage, voltage, power consumption, efficiency, 
electrode dimensions of electro welding. Then the particular 
welding performances are discussed which are required on 
the skeleton of reinforced concrete work with reference to 
(1) the proposal of Bondy, ie., a casing with welded rims 
and welded slits, (2) the writer’s suggestion, i.e., the use of 
a split casing with welded edges and longitudinal seam, (3) 
lap welded joint, and (4) stitched welded joint as a substi- 
tute for interwoven joints. Among the utilization of electro 
welding in reinforced concrete structural work, the applica- 
tion to the patents of Bauer is emphasized. Results from 
tests on welded rods are presented. EF (11c) 

The Oxy-Acetylene-Welding of High-Grade Materials. (Die 
Azetylen-Sauerstoff-Schweissung hochwertiger Werkstoffe.) 
W. Horrman. Autogene Metallbearbeitung. Vol. 25, Feb. 15, 1932, 
pages 49-52. 

As a first requirement for a satisfactory weld of high- 
grade materials, especially structural steels St 34, St 37, 
St 52 (German standards) it is necessary that the added 
material have 100% of the static tensile properties of the 
piece itself. Several plain and alloyed welding wires are in- 
vestigated in this respect. By proper selection of the weld- 
ing wire, all high-grade steels for building can nowadays 
be welded by the gas-fusion welding method. Diagrams of 
endurance tests of welded and not welded materials are 
shown. ; Ha (lic) 

Fusion Welding of Bodies of Vessels. (Autogen-Schweis- 
sung von Schiffiskiérpern.) HoreLzerMAnn. Schmelzschweissung, Vol. 
11, Feb. 1932, pages 27-29. 

Experience has shown that fusion welding can very well 
take the place of riveting for large parts without fear of 
warping deformation if the proper welding methods are ap- 
plied. The costs for welding are lower than for riveting. 

Ha (llc 

Recent Development in Piping and Pipe Fittings for eae. 
ed Construction. S. Hirscuseerc. Paper read before the 32nd Annual 
Convention, International Acetylene Association, Chicago, Nov. 1931, 9 
pages. 

The advantages of welded fittings which now are admitted 
by the A. S. M. E. Boiler Code, are pointed out and the de- 
sign of pipe joints, elbows and tees, expansion bends, valves 
and headers and their manufacture briefly described. 

Ha (llc 

Adoption of Welding in Superstructure and Bridge Stones 
structions made of Reinforced Concrete. (Anwendung der 
Schweissmethoden bei Hoch- und Briichenbauten in Eisen- 
beton.) O. Bonny Zement, Vol. 20, Aug. 20, 1931, pages 781-784. 

The recent injection of welding into reinforced concrete 
structural work is demonstrated. Furthermore the writer 
touches upon the utilization of welding for iron skeletons of 
columns, the application to the patents of Bauer and the 
adoption of welding in making flexible steel fabric. Mentions 
in conclusion the different welding methods. EF (11c) 

Are Welding in American and German Ship Yards. (Licht- 
bogenschweissung auf Werften in Amerika und in Deutsch- 
land.) Lotrmann. Werft, Reederei und Hafen, Vol. 11, Sept. 7, 1930, 
pages 368-372. 

The rapid progress of arc welding in ship building in both 
countries is reviewed. The information on the status of 
welding in the U. S. A. mainly refers to statements of J. W. 
Owens, Newport News. EF (llc) 


What an Engineering Graduate Should Know about Weld- 
ing. E. Lunn. Paper read before the 32nd Annual Convention, Inter 
national Acctylene Association, Chicago, Nov. 1931, 5 pages. 

General remarks on a curriculum recommended. Ha (llc) 

Application of Gas Welding on Nickel Plate Road. J. C. 
Mruier. Paper read before the 32nd Annual Convention, International 
Acetylene Association, Chicago, Nov. 1931, 6 pages; Journal American 
Welding Society, Vol. 11, Jan. 1932, pages 32-34. 

The author describes repair of locomotive frames, cylin- 
ders, guides, stoker screws, certain parts of cars, battered 
rail ends and worn frogs by means of the oxy-acetylene 
welding process. Use of the oxy-acetylene cutting torch in 
the railway shop is also discussed. Detailed procedures and 
estimated savings are given. Ha+TEJ (11c) 

Discussion of Paper on “Welding of Piping in New York 
Hospital—Cornell Medical Clinic” by C. J. Tuare. Journal Amert 
can Welding Society, Vol. 10, Dec. 1931, pages 29-30. 

Discussion of paper presented at the Fall Meeting of the 
American Welding Society in Boston, Sept. 1931. Paper pub- 
lished in Journal of the American Welding Society, Vol. 10, 
Oct. 1931, pages 43-44. See Metals & Alloys, Vol. 3, Apr. 1932, 
page MA 98. : TEJ (11c) 
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Code for the Welded Construction of Low Pressure Tankage 
Journal American Welding Society, Vol. 11, Jan. 1932, pages 35.33. 
Outline of proposed code covering the manufacture of 
stationary low pressure welded tanks for installation jn 
buildings, prepared by_the American Welding Society Com- 
mittee on Building Codes. Excerpts of the Minneapolis 
Building Code pertaining to storage tanks, are also in- 
cluded. TEJ (1ic) 
Welding Applied to Aircraft Construction. P. F. Tayrog 
Welding Journal, Vol. 29, Jan. 1932, pages 18-20; Feb. 1932, pages 38.40. 
Paper read before the North-Western Branch of the In- 
stitution of Welding Engineers, Jan. 1932. Welding has been 
successfully applied to aircraft since 1913. The author cites 
the advantages of welded construction. The most suitable 
composition of straight C steel for welded aircraft construc- 
tion is: C 0.15-0.18%, Mn 0.30-0.50%, Si 0.30 max., S 0.04 max, 
P 0.04 max. A high Mn steel, containing 0.25-0.35% C and 
1.5% Mn is used in some cases. Cr-Mo steel is the most suit- 
able because of its high strength and toughness. This stee] 
contains: C 0.25-0.35%, Mn 0.50%, Cr 0.80-1.00%, Mo 0.18- 
0.25%. A suitable welding rod contains: C 0.07%, Mn 0.28%, 
Si 0.015%, S 0.02%, P 0.02%. Procedure for welding Al ig 
given as well as the composition of a suitable flux. Stainless 
steels for welding purposes should be of the austenitic type 
which contain 7 to 12% Ni and 14 to 20% Cr. A filling wire 
having a slightly higher Cr content is desirable. The author 
describes the proper welding procedure for this type of 
steel. Part II. The author discusses various oxy-acetylene 
welding defects, their causes and prevention. Unavoidable 
volume changes during welding are explained. The physica] 
condition of a weld is improved by subsequent heat treat- 
ment. After describing the different types of joints used in 
aircraft welding, the author gives general rules for making 
repairs in welded structures. Precautions must be taken in 
order to minimize distortion, Procedure is outlined for the 
building of a typical welded steel fuselage. TEJ (1ic) 
The Effect of the New Welding Code on Process Industries, 
and the Importance of Its Proper Application. F. G. Suersonpy, 
Journal American Welding Society, Vol. 11, Feb. 1932, pages 28-29. 
Paper presented at a joint meeting of the Metropolitan 
Sections of the A.S.M.E. and A.W.S. The universal approval 
that has been accorded welded construction is, according to 
the author, chiefly due to: (1) The long-felt need for ves- 
sels of superior construction, (2) The thoroughness with 
which various welding procedures have been worked out, (3) 
The cotperation of various organizations in unifying the 
various methods of welding into a universal code. This code 
may not always be understood and the proper class of wbld- 
ing may not always be specified. The author explains the 
classification of the A.S.M.E. code for welding pressure ves- 
sels and makes other pertinent comments on the subject of 
stress relieving. TEJ (11c) 


Factors Affecting Welding of Alloy Steel. WILLIAM Sprara- 
cen. Electrical World, Vol. 90, Jan. 23, 1932, pages 180-181. 

Cr-Ni alloy steels are more readily welded than Cr alloys 
with Ni. Certain physical properties of the Cr-Ni alloys with 
less than 0.5% C must be considered in welding operations. 
Some possess but 1/3 of the heat conductivity of ordinary 
steels, while having an expansion coefficient about 5(% 
greater than that of steel. For arc-welding of these corrosion- 
resisting steels a coated electrode is an absolute necessity. 
Reverse polarity is employed because the electrode is made 
the positive side and the work the negative terminal. Satis- 
factory welds have been produced with a C-are shielded by 
a hydrogen atmosphere in many of the alloy steels. The £28 
mixture is usually 75% N and 25% H. WHB (11-) 

Welding and the Heating, Piping and Air Conditioning In- 
dustry. L. B. Sparrorp. Paper read before the 32nd Annual Convention, 
International Acetylene Association, Chicago, Nov. 1931, 8 pages. 

The field of municipal and cross-country piping is r: 
viewed and the materials now transported by piping co: 
pared with those transported by rail. The economic adva' 
tages, even necessity is discussed and shown how weldi: 
meets the requirements. Ha (11 

Transformer Cases are Flash Welded. H. W. Tory. Weldiny, 
Vol, 3, Jan. 1932, pages 27-29. 

Description of transformer tank fabrication by the flash 
welding process. TEJ (ilc) 

Giving the Weld a Chance. G. E. Tuornton. Journal Americcn 
Welding Society, Vol. 11, Feb. 1932, pages 9-10. ; 

Article prepared as a report to the Fundamental Research 
Committee of the American Bureau of Welding. The usua! 
test specimens used for determining the endurance of meta's 
all contain a critical section at which the majority of the 
specimens break when tested in fatigue. If the weld is lo- 
cated at this critical section, the test does not show whether 
the weld is stronger or weaker than the stock metal ip 
fatigue. The author suggests a constant strength specimen 
which abolishes the critical section and allows a stress to 
be applied which will be the same stress per unit of cross 
section at any point in the specimen. TEJ (11°) 

Welding in Ship Bullding. (Schmelzschweissung im Schiff- 
bau.) Treunert. Werft, Reederei und Hafen, Vol. 12, May 15, 1931, 
pages 164-166. 

Report on a Discussion Meeting of the Schiffbautechnische 
Gesellschaft, Berlin, 1931, in connection with a lecture on 
“Construction Principles and Actual Accomplishment of 
Electro-Welding in Ship Building.” EF (lic) 

Welded Tips for High Speed Tools. Tuomas K. VINCENT. 
Welding, Vol. 3, Jan. 1932, pages 22-25. 

Experiments in tipping high speed tools with cutting ma- 
terial by means of the electric arc an1 oxy-acetylene weld- 
ing processes indicate that this method has a fleld in the 
manufacture of emergency or special tools. THJ (11c) 

One-Piece Construction Improves Condensers. C. M. Tayvor. 
Power, Vol. 75, Mar. 22, 1932, page 442. 

An arc-welded condenser is illustrated and described. 

AHE (lic) 

Discussion of Paper on “The Yale University Group of 
Welded Buildings” by Grrzert D. Fisu. Journal American Welding 
Society, Vol. 10, Dec. 1931, pages 8-11. 

Discussion of paper presented at Fall Meeting of American 
Welding Society in Boston, Sept. 1931, and published in 
Journal American Welding Society, Vol. 10, Oct. 1931, pages 9-12. 
See Metals & Alloys, Vol. 3, Apr. 1932, page MA 100. TEJ (lic) 
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WORKING OF METALS & ALLOYS (12) 
Drawing & Stamping (12h) 


The Production of Sheet Metal Containers. Part III. S. D. 
BrootzKoos. Metal Stampings, Vol. 4, June 1931, pages 509-512. 

Describes the modern automatic double seaming machine 
which attaches the bottoms to the can bodies at a rate of 
300 cans/hr. and describes the steps in the operation of 
forming a double seam. The author outlines six rules for 
producing air-tight seams and describes the operation of 
the modern automatic “air tester’ or compressed air can 
testing machine. JN (12h) 

Drawing One-Piece Hollow-Walled Shelis. J. E. Fenno. Ma 
chinery, Vol. 38, Oct. 1931, pages 88-90. 

Detailed description of specially designed dies used to 
make conduit units which were formerly made from bar 
stock in a screw machine. Present method reduces the cost 
of manufacture 60% and 2 sets of press tools produce 2700 
parts/hr. RHP (12h) 

The Construction and Uses of Typical Dies. Part VI. Epwarp 
HreLterR. Metal Stampings, Vol. 4, June 1931, pages 503-504, 512. 

A discussion of press brake bending dies and the produc- 
tion of 90° bends with various types of “V” dies. The combi- 
nation of several “V” dies in one die block is shown. 


JN (12h) 
Cold Working (12)) 


Cold Metal Working. E. P. Van Leuven. McGraw-Hill Book 
Company, New York, 1931. Cloth, 6% x 9% inches, 275 pages. 
Price $2.25. 

A text book for manual training schools, with illustrated 
descriptions of such things as how to use a monkey wrench 
and how to make an ash tray. Good for its purpose, but not 
of metallurgical interest. H. W. Gillett (12j)-B- 

The Influence of Cold Stretching on the Magnetic Suscepti- 
bility of Metals. (Zur Frage des Einfiusses der Kaltreckung 
auf die magnetische Suszeptibilitit der Metalle.) A. KussMANnN 
& H. J. Seemann. Naturwissenschaften, Vol. 19, Apr. 3, 1931, page 
309. 

Experiments showed that the susceptibility of paramag- 
netic Al and of Ni-Cu-Zn alloys do not change on stretch- 
ing. WHB (12)j) 

Machining Parts for Continental Aircraft Engines. Burn- 
HAM Finney. Iron Age, Vol. 128, Dec. 3, 1931, pages 1418-1421. 

Outlines steps in machining crankcase, crankshaft, con- 
necting rods, pistons, cylinders and other parts of radial 
type aircraft engine at the plant of Continental Engine Co., 
Detroit, Mich. VSP (12j) 

The Effect of Cold Work on the Physical Properties of 
Aluminum, with Special Reference to Its Specific Electrical 
Resistance, (English) G. Greenwoop (University of Rochester). 
Zeitschrift fiir Kristallographie, Vol. 80, Nov. 1931, pages 481-494. 

The specific electrical resistance of Al is increased by 
cold working and this increase can be removed again by 
annealing. It is removed completely by 10 min, annealing 
at 250° C. Annealing above this temperature causes anothér 
increase in the specific electric resistance owing probably to 
recrystallization of the metal accompanied by the produc- 
tion of cracks. Such an increase of other metals has been 
observed and explained by Credner (Zeitschrift fiir physikalische 
Chemie, Vol. 82, 1913, page 457). The breaking stress is also 
increased by cold working and decreased by annealing. Little 
decrease is obtained by annealing beyond 250° C. Cold work- 
ing is done on the wire during such measurements and the 
breaking stresses of pieces of wire, which have once been 
broken, were found to have been increased except for those 
wires which have been annealed at temperatures above 
250° C. Credner's hypothesis of crack production will also 
account for this. Cold drawn Al wire is known to possess a 
fibrous texture, in which the crystallites are arranged so 

at the (111) direction is parallel to the fibre axis. X-ray 
photographs showed that this texture is more marked, the 
more cold working there has been done on the wire. Re- 
crystallization is seen to set in when the wires are annealed 

t about 250° C., although it is far from complete in wires 
annealed at 350° C. The fibrous texture is very persistent 
and can be detected in wires annealed at 350° C. Further 
cold working of these recrystallized wires breaks up the 
large grains and also produces a new fibrous texture, in 
which the particles are arranged with the (100) direction 
parallel to the fibre axis. The production of this new texture 
is more marked, the higher the temperature of annealing. 
X-ray photographs confirm previous observations that cold 
working of Al does not cause blurring of the doublets. Lat- 
tice distortions of the v.Arkel type (Naturwissenschaften, Vol. 
13, 1925, page 662) are therefore not present, although dis- 
tortions of the type discussed by Dehlinger (Afinalen der 
Physik, Vol. 2, 1929, page 749) which might even approximate 
to the vitreous phase of Beilby, may occur. (Proceedings Royal 
Society, Vol. 72, 1903, pages 218, 226; Vol. 76, 1905, page 462; 
Vol. 79, 1907, page 463.) EF (123) 


Polishing & Grinding (121!) 

Grinding Motor Parts to Close Tolerance, Cadillac Motor 
Car Co. Abrasive Industry, Vol. 12, Nov. 1931, pages 11-14. 

The shafts are turned in special camshaft lathes. The 
set-up for grinding the cams is a special unit developed for 
the work. It is fitted with an alumina wheel 18 in. in diam- 
eter, with a %-in. face, 50 grit, shellac bond. WAT (121) 

Steel Mill Roll Finishing. H. J. Writs. Abrasive Industry, Vol. 
12, Nov. 1931, pages 15-16. 

Various phases of steel mill roll grinding are discussed in 
detail. WAT (121) 
oo of Diamonds. Abrasive Industry, Vol. 13, Jan. 1932, page 


An even, steady pressure will not injure a diamond, but 
sharp blows will split it and overheating will wear it rapid- 
ly. Reset diamonds will cut just as well as new ones. 

WAT (121) 

Grinding Methods for Motor Rims. Abrasive Industry, Vol. 13, 
Jun. 1932, pages 9-11. 

Rubber-bonded wheels 14-18” in diameter are used at peri- 
pheral speed of 8000 ft./min. for grinding the outside of the 
welds. Somewhat smaller sizes are used for the inside work 
on the rims. WAT (121) 





to give you the great- 
est value for your 
money . . . 70% of 
all rooms at $2.50, $3, 
$3.50 and $4... 
restaurant rates corre- 
spondingly reasonable. 


C. C. Schiffeler - - 





so 


The Greater 





A HOTEL 
YOU CAN TRUST — 


to give you the high- 
est standards of ser- 
vice, in accordance 
with the traditions of 
eighty-three years of 
hospitality in Cincin- 
Se 60 ke ire m8 


- Managing Director 





HOTEL CIBSON 


CINCINNATI 













? lina ® 


i] mt shui 
Afi; rt (ttl 


DISTINCTION 


Guests at the William Penn enjoy the pres- 
tige of a good address. a a « From coast 
to coast it is known as a hotel of distinc- 
tion, possessing an atmosphere appreci- 
ated by experienced travelers. Yet 
rates are reasonable. a a a William 


Penn Restaurants serve only the high- 


ROOM adBATH est quality of food at moderate prices. 


Ar 
ee. HOT £ & 


WILLIAam Penn 


ee ee 


i600 ROOMS...1600 BATHS 





METALS & ALLOYS 


November, 1932—Page MA 329 














CHEMICAL ANALYSIS (14) 


The Use of Bromate in Volumetric Analysis. VI. The De- 
termination of Iron Using Basic Mercuric Bromate. G. Frep- 
ERICK SmitH & H. H. Buss. Journal American Chemical Society, 
Vol. 53, Dec. 1931, pages 4291-4297. 

Advantages of the bromate determination of iron as de- 
scribed in this paper make its use favorable as compared 
with the use of permanganate, dichromafe or iodate and 
particular emphasis is directed to the fact that many organic 
materials, if present, do not interfere with the application 
of the method. EH (14) 


The Determination of Manganese in Cobalt Steel. (Die 
Bestimmung des Mangans in Kobaltstihlen.) Fritz Spinpecx. 
Chemiker Zeitung, Vol. 55, Sept. 19, 1931, page 723. 

Dissolve 1-2 g. sample in HCl (sp. gr. 1.12) and oxidize 
with concentrated HNOg. Evaporate to dryness, dissolve in 
HCl, dilute, boil and cool. Transfer to a 1 liter volumetric 
flask and precipitate Fe with ZnO. Dilute to the mark, mix 
and filter an aliquot part equal to 0.2 g. sample. Add 20 
ec. HCl and Br water and allow to stand for 10 mins. Add 
an excess of NH4OH, boil, filter and wash with hot He2O. Dis- 
solve the precipitate in (NH4)eFe(SO4)2 + HeSO4g, oxidize 
with HNOg and boil. Finish in the usual way by oxidizing 
with AgNOs and NH4S04 and titrating with NagAsOg. 

CEM (14) 

Utilization of Micro-Analysis for the Investigation of 
Noble Metal Alloys. (Ueber Anwendung der Mikroanalyse zur 
Untersuchung von Edelmetallegierungen.) R. Stresincer. Die 
Metallbérse, Vol. 21, June 27, 1931, page 1206. 

Recent use of Ni, Pd, Ag, Zn, Mn, etc., rendered the tradi- 
tional streak method rather difficult. Strebinger and Holzer 
developed the following method: the scratch of the noble 
metal alloy is made on a carrier (glass) provided with a 
cavity and a rough surface by a sand blast. The base metals 
are extracted by dissolving media. The subsequent gravi- 
metric, colorimetric and spectroscopic operations are out- 
lined with reference to the different alloys. A paper before 
the 36th general meeting of the Deutsche Bunsengesellschaft 
flr angewandte physikalische Chemie, Vienna, 1931. EF (14) 


Manganese in Manganese Steel. J. H. Spr_tane. Chemist-Analyst, 
Vol. 20, Nov. 1931, page 10. 

Dissolve 0.5 g. sample in 25 ce. 3:4 HNOg and boil till 
nitrous fumes are expelled. Add 50 to 60 cc. concentrated 
HNOgs and 1-2 g. KC1Og; boil to half volume. Cool, add 200 cc. 
H2eO and a measured amount of H2Oe2 in excess. Titrate ex- 
cess HeO2e with KMnO, and determine blank between HeOe 
and KMn0O 4. H2Oe2 solution consists of a 1 lb. bottle of H2Ox:, 
275 cc. concentrated HeSO, and 6000 cc. H2O, CEM (14) 

Determination of Tin in Irons and Steels, 7. A. Scuerrer. 
Bureau of Standards Journal of Research, Vol. 8, Feb. 1932, Research 
Paper 415, pages 309-320. 

Apparently Sn is invariably a constituent of irons and 
steels, usually in amounts ranging from a few thousandths 
to a few hundredths of 1 per cent. The accurate determina- 
tion of such small amounts of Sn is difficult, and methods 
that have previously been recommended are unsatisfactory. 
Practically all of these methods are based on the reduction 
of Sn to the divalent state, followed by oxidation to the 
quadrivalent state by means of a standard solution of iodine. 
The chief sources of errors in such methods lie in failure 
to remove other compounds that are reduced and oxidized, 
or in incomplete recovery of Sn when separations are at- 
tempted. As a result of the present study, a method has 
been developed in which Sn is separated from interfering 
elements, such as Cr, V, and W, by precipitation as sulphide 
in dilute HNOg solution, and then separated from elements, 
such as Cu and Mo, by precipitation with ammonium hy- 
droxide. These treatments remove the elements that inter- 
fere, and the Sn is then reduced in a sulphuric-hydrochloric 
acid solution containing granulated iead, and afterwards 
oxidized as usual by means of a standard solution of iodine. 
With proper precautions, results that are accurate to 0.001% 
can be easily obtained. WAT (14) 


The Determination of Lead in Slag. (Ueber Bleibestim- 
mung in Schlacken.) WiLHELM Witter. Chemiker Zeitung, Vol. 55, 
July 18, 1931, page 550. 

To separate from SiOe, BaSO,g and CaSO4, use a 1 g. 
sample, add 50 ce. H2O, boil, add 2 g. NH4gF and, with shak- 
ing, 20 ce. HCl (sp. gr. 1.1) and warm. Stir the residue. 
After 20 min., everything but the sulphides should be in 
solution. Add 5 ec. KMnQO,, boil for 10 mins., dilute to 250 
cc. and pass in HeS. Filter, wash with HeO, NaeS solution 
and HzO. Dissolve the precipitate in HNOs, add 10 cc. con- 
centrated HeSO4 and evaporate to fumes. Dilute to 200 cc., 
boil, cool and filter. Dry and weigh PbSO, or dissolve in 
ammonium acetate and titrate with Mo solution. CEM (14) 


Potentiometric Titrations in Zine Chloride Solutions. (Po- 
tentiometrischen Titrierungen in Zinkchloridliéisungen.) 
Miipa Prvytz. Zeitschrift fiir anorganische und allgemeine Chemie, 
Vol. 200, Sept. 12, 1931, pages 133-143. 

Potentiometric titrations of metal salts can not very well 
be made with a hydrogen electrode; the author used with 
good results a Pt-plated Pt electrode which had to be fresh- 
ly plated after each test. Method and test results of the 
molecular Zn concentration are described. Ha (14) 


The Determination of Potassium with Perrhenium Acid. 
(Die Bestimmung won Kalium mittels Perrkeniumsiure.) 
H. Torrert. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 
204, Feb. 9, 1932, pages 140-142. 

The great suitability and accuracy of this method is 
pointed out and analyses reproduced. 6 references. Ha (14) 


The Sampling of White Metal Scrap with Particular Refer- 
ence to American Methods. (Die Bemusterung von Altweiss- 
metalien und Riickstiinden unter besonderer Beriicksichtig- 
ung amerikanischer Usancen.) R. Tuews. Die Metallbérse, Vol. 
21, Apr. 11, 1931, pages 675-676; Apr. 18, 1931, pages 723- 
724: Apr. 25, 1931, pages 771-772. 

Fifteen chief groups of tin bearing scraps, chips, residues, 
slags, etc. are specified, which are correspondingly sub- 
divided as to the main element or to the origin. The author 
in particular refers to methods of specification familiar to 
the American scrap market. WHB-+EF (14) 
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Chemicai Analysis of Calcium in the Surface L 


Eroded Gun Bores. N. Seriaxorr & E. F. Avexerrr. U. vt of 


Scientific-Technical Department, No. 401, Transactions State Physicny 
Technical Laboratory, No. 14, Moscow, 19309. 

The presence of calcium in the surface layer of eroded 
gun bores was investigated by means of the M. Siegbahn’'s 
spectroscopic X-ray apparatus. Specimens 10 x 3 x 3 mm 
taken from the surface layer of the eroded gun bores were 
analyzed and the presence of Ca was detected. When this 
was discovered, the microchemical and microanalytica] 
analysis were made. The surface of the eroded gun was 
treated with the hydrochloric acid. A small quantity of 
solution was placed on the watch glass and a drop of con- 
centrated sulphuric acid was added. The characteristic 
crystals of gypsum were observed under the microscope at 
100 and 200 magnification. A sample taken from the eroded 
surface layer of bore near the breech and containing Cu was 
analyzed. Cu was dissolved in the nitric acid and it was 
determined that 1 mg. of Ca was present in 18 mg. of Cy: 
i.e., the content of Ca was about 5% of the Cu content. ; 

ATK (14) 

Analysis of Sheet Zinc, ALrrep Kunpvert. Chemist Analyst, Vol. 
21, Mar. 1932, pages 10-14. 

To a 30 g. sample add 25 cc. H2O and 100 cc. concentrated 
HCl in 25 ce. portions, When action ceases add a few drops 
HNOgs and heat until solution is complete. Separate Fe as 
basic acetate and titrate with KMnQO,4. Add 15 cc. HC! to the 
filtrate, heat to boiling and add .5 g. powdered c.p. Al, stir- 
ring occasionally for 15 min. Filter rapidly and wash. Dis- 
card the filtrate containing the Zn. Wash the reduced metals 
from the filter into a beaker and dissolve in 3 cc. HNOsg and 
a little HCl. Separate Pb as PbSO 4. Neutralize filtrate with 
NH4OH and add 10 cc. 40% HeSO, to every 100 ce. Precipitate 
Cu and Cd with HoeS and filter. Dissolve CdS in 1:3 HCl. Dis- 
solve CuS n HCl+ Br and determine colorimetrically. Add 
H2S04 to Cd solution, evaporate to fumes, reprecipitate with 
H2S, filter and dissolve in HCl,and titrate Cd with K4Fe(CN)g. 
In titrating Zn with diphenyl benzidine as an interna] 
indicator the best Zn concentration is that which requires 
10 cc. N/10 K4gFe(CN)g¢ for 100 ce. solution. The purple end- 
point develops very slowly and requires shaking. CEM (14) 


Experiences with the Magnetic Rapid Determination Meth- 
od for Carbon by Malmberg’s Karbometer. (Erfahrungcen 
mit der magnetischen Schnelibestimmung des Kohlenstoffs 
mit dem Karbometer von Malmberg.) Hertnz KornFretp. Archiv 
fiir Eisenhiittenwesen, Vol. 5, Mar. 1932, pages 477-481. 

Report 87 of Chemical Committee Verein deutscher Bisen- 
hiittenleute. Compiled from data of 7 German plant labora- 
tories. With exception of a single case, deviations in results 


by Karbometer method for C- and alloy-steels are so large 
as compared with results on similar samples by analytical 
method, that the Karbometer does not appear suitable as a 


means for determining C, to replace analytical method for 
accurate results. Plants, that previously worked with many 
preliminary samples and obtained highly accurate work, are 
not able to work nearly as accurately with Karbometer in 
spite of considerably shortened time of determination. By 
means of large number of Karbometric determinations, a 
certain quantitative picture of the course of steel melting 
may be drawn, even with the large inconsistencies. This is 
essential for such plants that formerly worked without a 
large number of preliminary samples, or, in the case where 
due to peculiarities of melting process the C content 
changed so rapidly that laboratory samples could not keep 
up with C changes. As an example of this, customary or pig 
iron ore method was used, by which in contrast to the Sie- 
mens-Martin scrap method, the C content is reduced very 
quickly and non-uniformly. In such cases there are practical 
advantages for certainty of melting process by use of Kur- 
bometer. It is then only necessary to estimate individual 
analyses with sufficient care in the calculation, Tables are 
given showing exact % deviation in results for 722 C-stcel 
Samples and 442 alloy-steel samples. The % errors for C- 
steels run from 5.3 to 53.1%; for alloy steels, from 23.7 to 
38.4%. DTR (14) 


A Convenient Method for the Separation of Cadmium and 
Bismuth in Low Melting Alloys. W. H. Keere & I. L. Newer. 
Chemist-Analyst, Vol. 21, Mar. 1932, pages 8-10. 

Dissolve sample in HNOg and filter off metastannic acid. 
Determine Pb as PbSO,. To the filtrate add H2SO, to bring 
up to 25 cc. HeSO, in 100 ce. solution. Pass in HS, filter off 
BieSs3 and wash with 1:3 HeSO, saturated with H28. Dissolve 
BieSs in HNOg and determine as BiOCl. Neutralize the *!- 
trate with NH,OH until just faintly acid and pass in H)S. 
Filter off CdS, dissolve in HCl and’ determine as eat 014) 


The Quantitative Determination of Lanthanum by Precipi- 
tation as Oxalate or as Hydroxide and the Higher Oxide 
Formation of Lanthanum. I. M. Kottnorr & RutH ELmguist. 
Journal American Chemical Society, Vol. 53, Apr. 1931, pages 1225- 
1232. 

A precise volumetric procedure is described for a deter- 
mination of lanthanum as lanthanum oxalate. The oxalate 
ean be estimated gravimetrically as oxide if ignited to con- 
stant weight in an electric furnace at 800° to 900°C. and 
weighed in a well-closed weighing bottle. Lant! anum may 
be precipitated also as hydroxide by adding the lanthanum 
solution slowly to an excess of base. Lanthanum oxide heat- 
ed for long periods of time at white heat in air can be 
transformed into higher oxides. MEH (14) 


Determination of Cadmium in Cadmium Cyanide Plating 
> race G. B. Hitits. Chemist-Analyst, Vol. 21, Mar. 1932, pages 

-8. 

To a 10 cc. sample of solution add 15 cc. 1:1 H2SO,4 and 
evaporate to fumes, adding a little HNO, to oxidize organic 
matter. Dilute to 200 cc., add exactly 7 cc. HNOs and plate 
out Cu. Evaporate solution to fumes, dilute and add 5 cc. 
HCl. Neutralize with NH,OH and filter off Fe. Neutralize 
filtrate with HCl and add 3 cc. excess. Heat to boiling and 
add 15 eg. sodium acetate. Divide solution into 2 equal parts. 
Titrate one part while hot with standard K4Fe (CN), using 
10% uranium acetate as outside indicator. Add second por- 
tion and complete titration. CEM (14) 
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Analytical Chemistry of Rhenium. (Beitrige zur analy- 
tischen Chemie des ittheniums.) W. Gritmann & F. WEIBKE. 
Zeitschrift anorganische und allgemeinme Chemie, Vol. 195, Jan. 17, 
1931, pages 289-308. 

A method for the determination of rhenium by precipitat- 
ing it as sulphide from a solution by hydrogen sulphide and 
determining it quantitatively after its oxidation to perrhen- 
ate as nitronperrhenate. Ha (14) 

Quantitative Analysis of Alloys by X-Ray Spectroscopy. 
c. E. Eppy & T. H. Lasy. Journal of Physical Chemistry, Vol. 35, Dec. 
1931, pages 3635-3638. 

The authors criticize conclusions arrived at by Torrey and 
Barrett (Journal Physical Chemistry, Vol. 35, 1931, page 1156), 
regarding the X-ray emission method of quantitative analy- 
sis, which they feel would. prejudice the use of this method. 
They state that their experience is that correct analyses can 
be made, using this method, provided certain conditions are 
fulfilled. They proceed to discuss the technique of Torrey 
and Barrett, pointing out where improvemcuis could be 
made which would lead to satisfactory results being ob- 
tained. Some attention is paid to the results of previous 
workers in this field, which serve to support their conten- 
tions. OWE (14) 

The Rapid Colorimetric Estimation of Potassium. Earce R. 
CaLey. 7a American Chemical Society, Vol. 53, Feb. 1931, pages 
5639-040. 

This paper describes a rapid colorimetric method for esti- 
mating potassium depending upon its precipitation as potas- 
sium picrate by an alcoholic solution of picric acid, with the 
subsequent solution of the separated precipitate in water, 
yielding a highly-colored solution suitable for colorimetric 


_ comparison. MEH (14) 


Electrolytic Determination of Copper in Steel. LAWRENCE 
Axa ao Husert Swett. Chemist-Analyst, Vol. 20, Mar. 1931, 
pages -d. 

A 5 g. sample is dissolved in 100 cc. 1:12 HeSO,4 with gen- 
tle heat. The residue of Cu and carbides is filtered off, 
washed and dissolved in 10 cc. HNOs, Sp. Gr. 1.20, and 20 
cc. HeO. The solution is filtered, 10 cc. 1:3 HeSO,g added, and 
electrolyzed at 2-3 volts and 3.5 amps. for 25-30 minutes. 
The cathode with Cu deposit is washed, dried in alcohol and 
weighed. CEM (14) 

A New Test for Tin. Irwin Stone. Chemist-Analyst, Vol. 20, 
Mar. 1931, pages 6-7. 

To the neutral or acid solution an equal volume concen- 

ited HCl and a small quantity of granulated Zn are added. 

he solution is stirred with a test tube containing cold 
H.O. Then the moistened portion of the test tube is held in 

e colorless part of a Bunsen flame. If Sn is present a char- 

‘teristic blue flame is seen along the walls of the test tube. 
The test is very sensitive, detecting the presence of .0025 
mg./cec. CEM (14) 

The Spectrographic Assay of Some Alloys of Lead. D. M. 
Smitn. Engineer, Vol. 152, Oct. 2, 1931, page 359. 

Abstract of a paper read before the Institute of Metals, 
Zurich, Switzerland, Sept. 15, 1931. See Metals & Alloys, Vol. 

Nov. 1931, page 274. LFM (14) 

The Determination of Sulphur in Foundry Cast Iron and 
f-ematite (Die Bestimmung des Schwefels in Giessereiro- 
bheisen und Hiimatit). G. Zenxer. Archiv fiir Eisenhiittenwesen, 
Vol. 5, Aug. 1931, pages 101-103. 

Report 84 of the Chemists’ Committee of the Verein 

utscher Bisenhtittenleute. After reviewing previous in- 
vestigations of the chemists committee of the Verein 
eutscher Bisenhiittenleute on the determination of S in 
iron and steel and after giving a detailed description of the 
iiethods employed, the author summarizes the results of his 

vestigations on the S§ determination of foundry pig iron 
ond hematite carried on in collaboration with the labora- 

ries of 6 German steel mills. It is shown that all the 
eravimetric and volumetric methods that are employed for 
he determination of S in pig iron give results that are in 
agreement. All the methods are suitable only when suffi- 
ient time is taken for the determination. If the time is 
iimited, the O combustion method according to Holthaus is 
superior. GN (14) 

Spectrum Analysis of Platinum Metals and Alloys (Spek- 
tralanalytische Untersuchungen an Platinmetallen und 
Legierungen). W. Geriach & K. Rutnarpr. Siebert Festschrift, 
i931, pages 61-71. 

Description of method with considerable detail on spectrum 
lines useful in determining presence of Cu, Fe, Ir, Ni, Os, 
Pd, Rh and Ru in Pt, and similar data for impurities in Ir 
and Rh. Quantitative methods of spectrum analysis for Ir 
and Rh in Pt are discussed and photometer curves of in- 
tensities shown. HWG (14) 


An Oxidimetric Determination of Sodium. (Eine oxydi- 
metrische Bestimmung des Natriums.) H. Garr & K. H. Hernte. 
Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 202, Dec. 
15, 1931, pages 154-160. 

Description of the method by which it is possible to de- 
termine K as well as Na. Ha (14) 


The Determination of Oxygen and Nitrogen in Iron and 
Steel by the Vacuum Fusion Method. (Ueber die Bestim- 
mung von Sauerstoff und Stickstoff in Eisen und Stahl! nach 
dem Vakuumschmelzverfahren.) W. Hessensrucu. Stah! und 
Eisen, Vol. 52, Jan. 28, 1932, page 87. 

Discussion of Vacher & Jordan’s vacuum fusion method 
for determining O and N in irons and steels, see Bureau of 
Standards Journal of Research, Vol. 7, 1931, page 375, and supple- 
mentary work of others. The writer confirms the work of 
Vacher and Jordan, using a modified gas analysis train. 

DTR (14) 

The Present Ultimate Limit of Micro-Chemical Detection 
and Measurement. (Die heutigen Grenzen mikrochemischen 
Erkennens und Messens.) L. F. Haun. Die Metallbdrse, Vol. 21, 
Oct. 14, 1931, page 1854. 

Appreciating the advances of X-ray spectroscopy and 
emission spectro-analysis on one hand, Hahn emphasizes the 
generally underestimated potentiality of micro-chemical 
methods on the other side and the speaker outlines the 
scope of utilization before the Verein Deutscher Chemiker, 
Vienna, 1931. EF (14) 


Surface Effects on Assay Beads Caused by Metals of the 
Piatinum Group. J. L. Byers (Michigan College of Mining and 
Technology). American Institute Mining & Metallurgical Engineers, 
Preprint, Feb. 1932, 17 pages. 

Made Au beads weighing 500 mg. containing metals of 
the Pt group in concentrations of 0.02, 9.05, 0.1, 0.5, 1.0, 2.0 
and 5.0%. The beads were made by wrapping the weighe 
quantities of Pt metals and Au in 20 ge. of C. P. Pb foil and 
cupelling. Each bead was examined with a hand lens of 15X 
magnification, and the effects of the various metals on the 
appearance of the beads described. Micrographs (15X) of 
the beads are shown. The metals used were Ru, Rh, Pd, Os, 
Ir, Pt. A similar series of Ag-base beads was made and 
examined. X-ray diffraction patterns of a number of beads 
were also made. In both the Au and Ag beads the Pt metals 
in small quantities have a marked effect on the appearance 
of the beads, and it is suggested that all beads be examined 
in order that no source of Pt metals be overlooked. 3 refer- 
ences, JLG (14) 


Application of X-Ray Spectroscopy for the Analysis of 
Ores and Metallurgical Products. (Uber die Anwendung der 
Rintgenspektroskopie zur Analyse von Erzen und Hiitten- 
produkten.) W. Noppvacx. Die Metallbérse, Vol, 21, Oct. 17, 1931, 
page 1867. 

Intensity of the spectral lines as a measure for the con- 
centration. Accuracy, sensitivity, short time of measurement 
and small amount of sample necessary are stressed in this 
paper before the Verein deutscher Berg- und Hiittenleute, 
Berlin, 1931. EF (14) 

The Sulphur and Sodu Fusion. ArcurisaLtp Craic. Chemist-Ana- 
lyst, Vol. 21, Mar. 1932, pages 6-7. 

Mix the sample of ore with 3 to 5 times its weight of a 
mixture of 10 parts S, 10 parts NagCOg and 14 parts KeCO3 
and fuse in a covered Coors combustion capsule placed on a 
smaller crucible. For ores high in SiOg raise heat slowly at 
first and allow to cool as soon as the flux is completely 
liquid. After cooling leach the melt in cold water over night. 
Filter and wash and repeat the fusion of the insoluble 
residue. The method is useful in the analysis of mixed ores, 
for the determination of impurities in Sb and Sn ores and 
the determination of Sb and Pb in Cu ores. The fusion can 
also be used in bronze analysis for the purification of SnOe2 
after HNOg treatment. CEM (14) 


Diphenylamine as Indicator in the Determination of Iron 
in Silieates. C. J. ScHoLLenserGeR. Journal American Chemical So- 
ciety, Vol. 53, Jan. 1931, pages 88-89. 

In presence of sufficient hydrofluoric acid in proportion to 
HeSO4 or HCl, diphenylamine is an excellent indicator for 
the dichromate titration of a solution containing ferrous 
iron. MEH (14) 


Quantitative Spectrum Analyses for Tin in Lead, and Ti, 
Si and Fe in Commercially Pure Aluminum. (Beitrige zur 
quantitativen Emissions-Spektralanalyse unter besonderer 
Berticksichtigung der quantitativen Bestimmung von Zinn 
in Blei und der quantitativen Erfassung geringer Titan- 
Silicium- und Eisengehalte in Rein-Aluminium.) Joser CLeR- 
mont (Technischen Hochschule zu Aachen). Dissertation, 1932. 
J. F. Bergmann, Munich, 1931. Paper, 6 x 9% inches, 50 
pages. Zeitschrift fiir analytische Chemie, Vol. 86, No. 5/6, 1931, 
pages 191-216; No. 7/8, 1931, pages 271-288. 

Used spark spectra with Zeiss spectrograph with 9x12 cm. 
plates. The internal standard method of estimation or a 
modification was used. In this method the intensity of lines 
of the low concentration element are matched with lines 
from the base element. The intensities of the lines were de- 
termined by inspection or by measuring the height of lines 
made with a rotating logarithmic sector. A table is given 
by which the amount of Sn in Pb can be determined if the 
relative intensities of lines are found. As Al did not have 
well suited low intensity lines by which Ti, Si or Fe lines 
could be compared, the lines of these impurities were com- 
pared with a Cu spectrum taken on the same plate. Again, 
tables are given from which the quantities of impurities can 
be determined after the necessary spectral lines have been 
studied. This method of analyzing Al was found to be re- 
liable and satisfactory. It is much quicker than classical 
methods, and is also cheaper. 28 references. JLG (14) 


Determination of Phosphorus in Alloy Steels Insoluble tn 
Dilute HNOs;. A. B. Carciit. Chemist-Analyst, Vol. 21, Mar. 1932, 
page 5. 

Dissolve 2 g. sample in 30 cc. HNOs and 20 cc. HCl and 
add 2 cc, HF. Evaporate to dryness and bake 15 min. Add 
20 ec. concentrated HNOs, and after the residue has dis- 
solved almost neutralize with 1:1 NH4gOH. Precipitate P with 
ammonium molybdate and finish as usual. If V is present 
add 10 ce. N/10 (NH4)eFe(SO4)2 before neutralizing. The 
method is especially useful for stainless steels. CEM (14) 


An Outline of Microchemistry (1). Janet W. Brown. Canadian 
Chemistry & Metallurgy, Vol. 16, Jan. 1932, pages 6-8; Feb. 1932, 
pages 31-33. 

A summary of general methods of microchemical analysis. 
A few “spot” tests and capillary methods are outlined. The 
value of microchemical methods as time and material savers 
is pointed out. The possibility of duplicating larger scalé 
tests on very small quantities of material is pointed out. 
Thus melting point, boiling post. sublimation point, and 
chemical reactions and purifications may be adapted to 
micro-scale work. Adaptions to gravimetric analysis, voTlu- 
metric analysis, micro-combustion and micro-Kjeldahl de- 
terminations are pointed out. A good English and German 
bibliography is appended. WHB (14) 


The Determination of Strontium in the Mineral and Ore 
Analysis. (Ueber die Bestimmung des Strontiums in der 
Mineral-und Gesteinsanalyse.) W. Nott. Zeitschrift fiir anor- 
(ree und allgemeine Chemie, Vol. 199, July 21, 1931, pages 

The usual methods of determining Sr and its separation 
from Ba and Ca are discussed and their inaccuracies de- 
scribed. Separation with HNOs gives good results. Strontium 
(R —1.27A.U.) can be precipitated quantitatively with Pb 
(R= 1.32 A.U.) as chromate; a separation from Ca is not 
possible in this manner. Ha (14) 
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FOUNDRY PRACTICE & APPLIANCES (22) 


Binding Materials in the Foundry. (Les Agglomerants en 
Fonderie.) E. Ronceray. Revue Fonderie Moderne, Vol. 26, Jan. 25, 
1932, pages 21-29. 

The art of making cores, their mechanical requirements 
and the binding materials for the sand and the different 
types of cores are discussed. A good binding material must 
possess great binding power, good resistance to humidity 
and must make possible the easy removal of the core; in 
general, only oils possess all the necessary properties and 
test results of several kinds of oils with regard to drying 
temperature, flexibility in dry state and mecnanical resist- 
ance are tabulated. Ha (22 

An Exampie of Application of Molding of Green Sand 
Cores. (Ein Anwendungsbeispiel fur Griinkernformerei.) 
A. Zanxi. Die Giesserei, Vol. 19, Feb. 5, 1932, pages 46-49. 

The procedure of molding the cores of green sand is de- 
scribed; the sand used is the same as for molds without any 
binder. This method is recommended especially for castings 
with thin walls. Ha (22 

Ingenious Device for Mounting Patterns on Plates, (Un 
Dispositif ingénieux de Montage des Modéles sur Plaques.) 
WISTERZEE. Revue Fonderie Moderne, Vol. 26, Apr. 25, 1932, pages 
146-147. 

Describes an arrangement which conveniently and easily 
can fasten patterns on plates or supports by means of 
clamps, angular holders, etc. Ha (22) 

Pattern-Made Piece of an Air Compressor. (Mit Schablone 
hergestelites Zwischenstiick fiir Luftkompressor.) Zeitschrift 
fiir gesamte Giessereipraxis, Vol. 53, Mar. 20, 1932, pages 117-118. 

Descriptive. GN (22 

Molding and Casting of Solid Pieces of Non-Ferrous Alloys, 
(Moulage et Coulee des Pieces massives en Alliages non-fer- 
reux.) WISTERZEE. Revue de Fonderie Moderne, Vol. 26, Jan. 25, 1932, 
page 33. 

In order to insure a perfectly sound casting of intricate 
shape, such as valves, angular pieces, etc. the metal is cast 
under increased pressure in the mold by elevating the gate 
up to about 2 times the height of the piece and connecting 
it by U-type bend to the underside of the mold. This pyres- 
sure is said to suffice to make the metal fill all parts of 
the mold. Ha (22 

Contribution to the Study of Compacting Sand by Jolting. 
(Contribution a Petude du tassement par secousses.) A. Rope- 
Heuser & R. Waite. La Fonte, Jan. 1932, pages 99-104. 

ondensed translation from a German article. Gives analy- 

of sands used, discusses tests in shop practice and labo- 
tory experiments. See also “Contributions to the Knowl- 
ze of the Shaking Process,” Metals & Alloys, Vol. 3, Jan. 
32, page MA 23. FR (22) 
The Making of Pattern and Mold for a Ship Propeller. 
‘chablonen und Form- Herstellung zu einem geteilten Schiffs- 
ropeller.) Zeitschrift fiir die gesamte Giessereipraxis, Vol. 53, Feb. 

1932, pages 88-90; Mar. 6, 1932, pages 108-110. 

. detailed illustrated description is given of the molding 

1 large ship propeller. GN (22 
Some Considerations in Gating and Pouring Castings. I, 
Ii. (Eenige beschouwingen over het maken van gietloopen 
en het gieten van gietstukken. I, II.) E. V. Ronceray. De 
Gctertj, Vol. 6, Apr. 1932, pages 37-42; May 1932, pages 50-52. 

‘aper read before the American Foundrymen’s Associa- 
tion. See Metals & Alloys, Vol. 2, Aug. 1931, page 150. MPW (22) 

A New Cheap Molding Method. (Ein neues verbilligendes 
Formverfahren.) Becker. Technische Blatter der deutschen Berg- 
werksgeitung, Vol. 22, Feb. 7, 1932, page 78. 

The new method which is covered by a German patent is 
scribed. The new molding method is assumed to more 
than double the molding capacity of a foundry. GN (22) 

A Few Practical Hints in Making Wooden Patterns. (Einige 
bo achtenswerte Winke bei der Anfertigung von Holzmodciten.) 
Z — fiir die gesamte Giessereipraxis, Vol. 53, Mar. 6, 1932, pages 
111-112, 

The article discusses a few points to be observed in mak- 
ing wooden patterns. GN (22) 

How to Obtain Sound and Clean Castings. (Comment ob- 
tenir des Piftces de Fonderie saines et Propres.) Revue de 
Fonderie Moderne, Vol. 26, Feb. 10, 1932, pages 47-48. 

Discusses briefly the advantage of the addition of cer- 
tain fluxes to the molten metal, to obtain a sounder casting, 
economize in time and heating, fuel and labor, and also in 
the metal used due to lesser oxidation and savings in re- 
fractory materials. Ha (2°) 

Some Practical Data on Drying. (Quelques domnees prati- 
neue a Petuvage.) Revue de Metallurgie, Vol. 28, May 1931, 
page 8. 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 22. JDG (22) 

A Study of the Pressure and the Volume of Air in Cupolas, 
(Etude de la pression et du volume d’air dans ies cubilots.) 
CANAMERAS ¥ GonzaLo. Revue de Metallurgie, Vol. 28, May 1931, 
pages 275-276. 

See Metals & Alloys, Vol. 3, Mar. 1932, page MA 79. JDG (22) 

Powder “Bruinella” for Elimination of Sulphur, Slag and 
Pipes. (Entschwefelungs- Emtschilackungs- und Entlucker- 
ungspulver “Bruinella.”) R. Bercer. Zeitschrift fiir die gesamte 
Gtessereipraxis, Vol. 53, Apr. 17, 1932, pages 159-160. 

The new powder to be added to cast iron for the elimina- 
tion of sulphur, slag and pipes is claimed to have many 
advantages. It is added while the molten iron is tapped in 
the ladle and increases its temperature and fluidity. Experi- 
ments showed that it decreases the S content of the iron 
by about 40%, thus making the iron more machinable. Iron 
treated with the powder is denser and the powder reduces 
the tendency for the formation of pipes. GN (22) 

The Sweeping of Oval Molds. (Le Troussage de Moules 
Ovales.) Detcrorsette. Revue Fonderie Moderne, Vol. 26, Jan. 25, 
1932, pages 30-32. 

The molding of oval shapes by sweeping with an elliptic 
compass is described. Ha (22) 

Molding Sand Testing as a Means of Its Control. Appli- 
cation des essais de sable a ia fonderie dans le but d’en 
assurer le controle.) H. W. Drietrert. Revue de Metallurgie, Vol. 
28, May 1931, page 283. 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 22. JDG (22 
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EFFECT OF TEMPERATURE ON METALS & ALLOYS (29) 


The abstracts in this section are prepared in codperation with the 
Joint High Temperature Committee of the A.S.M.E. and the 
A.S.T.M. 

Load and Temperature Stresses im Circular Flat Plates. 
H. L. M’Broom & C. M. Morr. Journal Royal Technical College (Glas- 
gow), Vol. 2, Jan. 1932, pages 665-679. 

A paper in a previous issue (1930, page 230) of the above 
journal dealt, generally, with the close similarity of the 
equations for the direct stresses and the bending stresses in 
circular plates of uniform thickness. The parallelism of 
the stress equations was established for both loading and 
temperature conditions with the aim of providing 2 sets 
of general results in strict correspondence. The present 
work deals with several unusual flat plate problems, try- 
ing to simulate actual conditions as nearly as possible. The 
research is almost entirely mathematical. It considers (1) 
a plate with uniform lateral pressure and a temperature 
drop through the metal varying with radius; (2) a plate 


with a central zone of uniform pressure and temperature 
drop, and an outer zone with radial variation of both; (3) 
a plate loaded laterally with uniform pressure with either 
free or fixed periphery and carried on a ring support placed 
for minimum stresses: and (4) a rotating disc with lateral 
pressure and, rotational stresses and with transverse and 
radial heat flows. WAT (29) 


Temperature Stresses in Non-Circular Drums. H. L. M’ Broom 
& C. M. Morr. Journal Royal Technical College (Glasgow), Vol. 2, 
Jan. 1932, pages 657-665. 

Presents a short theoretical investigation of the stresses 
in the walls of non-circular thin drums due to variations 
of temperature throughout the material, and constitutes 
an extension of work previously (1931, Vol. 2, page 427) 
published in this journal. Allowance is made for varying 
flexural rigidly in the walls. A brief consideration of cer- 
tain special cases which include most practical types is ap- 
pended, together with examples demonstrating the applica- 
tion of the results to numerical cases. WAT (29) 

High Temperature Strength of Alloy and Plain Carbon 
Cast Steel. (Warmfestigkeit von legiertem und unlegiertem 
Stahiguss.) Kart Heinz Mictier & Evcen Piwowarsxy. Archiv fir 
Eisenhiittenwesen, Vol. 5, Mar. 1932, pages 483-485. 

The notch toughness, hardness, tensile strength of 8 steels 
were studied in the temperature range of 0° to 500° C. The 
composition and annealing temperature of the 8 samples 
are given in the following table: 


Steel Chemical Composition, Percent! Annealing 
No. C Si M P Misc. Temp. ° C.2 
1329 0.12 0.70 0.72 0.036 iio 930 

715 0.32 0.38 0.70 0.041 ee 850 

57 0.36 0.58 0.83 0.040 net 850 
101 0.18 0.47 0.87 0.042 2.21 Cr 880 
112 0.69 0.42 0.89 0.040 2.16 Cr, 1.04 W 800 
182 0.36 0.42 1.96 0.046 spies 850 

1339 0.31 0.43 0.64 54h 1.24 Cr, 2.98 Ni 930 
1682 0.40 0.47 0.72 0.017 2.36 Cr, 0.40 Mo, 

0.12 V. 9308 


18 present in traces only. 

2Cooling in furnace. 

8Tempered in air, annealed for 2 hours at 600° C. 

The tensile strength, hardness and endurance strength in- 
creased appreciably with increasing C content. Addition of 
Mn increased these properties slightly, while Cr, especially 
in combination with W, or still more noticeably with Ni, 
produced appreciable fmcreases in these properties. The re- 
verse of this was true with notch toughness. DTR (29) 

The 18-8 Iron-Chromium-Nickel Alloy with Particular 
Reference to Its Characteristics for Cracking Coil Service. 
H. D. Newer. Preprint American Petroleum Institute, Apr. 1931, 20 
pages. : 

The characteristics of the 18-8 alloy are mainly dealt 
with. However, some comparisons of the creep strength of 
18-8, 4-6% Cr and 2 C steels, 0.08 and 0.20% C, are made up 
to temperatures of 1350° F. Loads producing creep of 1% 
in 10,000 and 1% in 100,000 hours for these alloys are given. 
The precautions, limitations and disadvantages of the 18-8 
alloy as applied to tube service are discussed in detail. 
Failure of alloy cracking tubes in service, however, have 
only been about 20 in number of all the tubes used. There 
is a considerable tonnage of the 4-6% Cr steel now being 
used by the oil industry and the straight 4-6% Cr type has 
been superseded by steels containing either 0.75-1.25% W 
or 0.40-0.65% Mo with the usual 4-6% Cr. Steels containing 
4-6% Cr without any alloying additions have no advantage 
over C steel, insofar as creep strength is concerned. In the 
18-8 alloy, while the higher C content will stabilize the 
austenite, it increases the chance of chromium carbide being 
precipitated to the grain boundaries, causing local impover- 
ishment in Cr content, which means less corrosion resist- 
ance and more tendency for creep at high temperatures. 
The attainment of this knowledge is said to have been the 
main accomplishment of the past year regarding the 18-8 
alloy. Apparently, plain C steel or the 4-6% Cr steel tube 
will be the most used for the present. The 18-8 alloy finds 
a useful field where higher temperatures and pressures pre- 
vail, together with severe corrosive conditions. WAT (29) 


Tensile Testing of Bars and Wires at Low Temperatures, 
(Festigkeitspriifungen an Stangen und Drihten bei tiefen 
Temperatures.) F. Prster. Zeitschrift fiir Metallkunde, Vol. 24, May 
1932, pages 115-119. 

The tensile properties of Cu, bronze, Al, “Aldrey,” and 
steel were studied at temperatures down to -60° C. A new 
testing machine for the determination of bending proper- 
ties of wires at low temperatures is described. Curves are 
given showing the tensile properties of the alloys studied 
against temperature. In general the strength increases lin- 
early with decreasing temperature for rolled or drawn ma- 
terials. Elongation and reduction in area, however, do not 
show a uniform behavior. The bending capacity of Cu, 
bronze and Al increased with a temperature decrease to 
-60° C.. while that of Aldrey did not change much. With 
steel the number of bends was a maximum at a tempera- 
ture of -20° C. RFM (29) 
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The Wrought Austenitic Alloys (at High Temperatures) 
R. H. Avorn & Epcan C. Barn (United States Steel Corporation)’ 
Symposium on Effect of Temperature on Metals, A.S.T.M.-A.S.M.R 
Joint Research Committee, 1931, pages 466-494. TT tn 

For abstract of paper see Metals & Alloys, Vol. 2, Dec. 1931 
page 324. In the discussion short-time tensile properties uD 
to 1400° F. are reported for an austenitic Mn steel containing 
0.47% C and 14.77% Mn. Its maximum tensile strength (139 - 
000 ibs./in.2) and proportional limit (35,000 Ibs./in.2) occur 
in the neighborhood of 200° F. Between 300° and 400° F. the 
elongation is more than 80%. There is a possibility that this 
type of steel could be machined and drilled if the tempera- 
ture rise local to the tool could be maintained below the 
Slight increase (200° F.) required to produce maximum 
toughening. The Republic Steel Company states that the 
widespread use of the 18-8 Cr-Ni type of steel, irrespective 
of its elevated temperature characteristics and the excellent 
resistance offered to corrosion, is probably due most of all to 
the ease with which it may be fabricated. L. Cameron & Son 
Ltd., Sheffield, England, produces a steel containing 30% Nj. 
11 Cr, 59 Fe and with as little C as possible. This alloy ig 
readily workable either hot or cold. Short-time tensile prop- 
erties presented show a strength of 52,000 1lbs./in.2 and 20,009 
lbs./in.2 and a yield point of 40,000 lbs./in.2 and 18,009 
Ibs./in.2 at 1290° and 1650° F. respectively. Increasing the 
Cr content to 19% results in a breaking strength of 47,000 
lbs./in.2 at 1470° F. WAT (29) 

The Strength at High Temperatures of Six Steels and 
Three Non-Ferrous Metals. Department of Scientific & Industria] 
se sang Engineering Research, Special Report No. 18, 44 pages, 

*rice 9d. 

The report describes the results of work, undertaken for 
the most part at the request of Synthetic Ammonia & Nij- 
trates, Ltd., upon the examination of the short-time tensile 
and creep properties between 300° and 600° C. of 6 heat- 
treated steels, namely, 0.5% C steel, 3% Ni steel, Ni-Cr steel, 
Cr-V steel, stainless steel and staybrite, and also the proper- 
ties between 150° and 500° C. of phosphor bronze, duralumin 
and 60:40 brass. Numerous charts are given, showing the 
variation with temperature of the ultimate stress, limit of 
proportionality, proof stresses and the Sstress-temperature 
relations for definite rates of creep extending to 10-5 
in./in./day. Full details of the creep tests are given and the 
relative tensile and creep properties of the materials are 
discussed. The results obtained provide information per- 
mitting the estimation of suitable working stresses at dif- 
ferent temperatures. (29) 

Aluminum Brass, A New Valuable Alloy. (Aluminium- 
Messing, eine neue, wertvolle Legierung.) Aluminum, Vo!. 14, 
Jan. 31, 1932, page 6. 

The addition of even small amounts of Al (0.1%) prevents 
the evaporation of Zn entirely and increases the resistance 


to oxidation at high temperature. The material is especially 
useful for condenser tubes. A composition of 70% Cu, 

Zn with 2% Al does not show any surface dezincification 
and oxidation at 775° C. Ha (2°) 


Torsion Testing Machine. (Machine @essai a Ia torsion), 
R. Guttiery. Revue de Métallurgie, Vol. 29, Jan. 1932, pages 52-64, 

Torsion testing machine for wires is described. It is r- 
ticularly suitable for the determination of the torsional 
strength at elevated temperatures. The torque is created 
by an oil damped spring. Means are provided for automatic 
registering of the torque, angle of torsion and number of 
revolutions. IDG (29) 

Strength of Material and Future Development of the 
Steam Process. (Materialfestigkeit und weitere Entwicklung 
des Dampfprozesses.) K. Baumann. Die Réhrenindustrie, Vol. 24, 
Jan. 1, 1931, pages 3-5; Jan. 15, 1931, pages 16-18; Feb. 12, 1931, paces 
51-53; Mar. 12, 1931, pages 63-65. 

Tabulated data on 28 recently erected power plants, show 
the steady increase of pressure and steam temperature. ‘he 
phenomenon of creep and the failure of Hooke’s law at 
elevated temperatures is discussed. The minimum creep 
velocity of bolts is computed, the limit being 10-8 for 2 
year’s service. Fortunately no creep occurs in the lonvi- 
tudinal direction. The maximum creep velocity for different 
power plant parts is given as follows: steam pipes with 
welded joints and boiler tubes, 10-7; superheater units, 
10-6-10-5; turbine blades, 10-6; screwed-on flanges of turbine 
housings, 10-8. The properties of different materials at ele- 
vated temperatures are dealt with. The data are presented 
in 4 sets of curves, referring to a low carbon (0.15%) steel 
and to a Cr-Ni-Mo steel. The admissible stresses in steam 
pipes at high pressures and elevated temperatures, tiie 
stresses in tubes which transfer heat, the construction of 
tube flanges and their imperviousness and the behavior of 
flanges, when being put into operation are discussed. EF (2") 


Apparatus for Long Period Temperature-Stress Tests on 
Metals. W. H. Harrietp, G. Stanrietp, J. Woorman & N. B. Mc- 
ee Journal of Scientific Instruments, Vol. 9, May 1932, pages 
150-153. 

An apparatus for high temperature mechanical testing 
suitable for accurate determination of creep and allied ef- 
fects is described and illustrated, and the order of sensi- 
tivity indicated. The apparatus includes a sensitive optical 
extensometer reading to 0.3 millionths in./in. The test piece 
has an 8” gage length. A method of controlling the tem- 
perature of the specimen to + 4° C. in an electric resist- 
ance furnace makes use of a Pt resistance coil placed in 
the furnace, and which forms part of a Wheatstone bridge 
and through a control indicator and relay operates the ad- 
justment of the furnace current to compensate for minor 
fluctuations from various causes. The loading device is 4 
simple lever system equipped with knife edges, the load 
being applied by means of a screw placed under the 20:1 
lever arm. WAT (29) 


Investigation of the Hardness of Copper. I. E. Gorsuxov & 
V. O. Gacen-Torn. Metallurg (Russia), Vol. 6, 1931, pages 173-176. 

The change in the hardness of Cu at high temperatures 
and its relation to the O content were investigated. The 
hardness was found to increase proportionally with the O 
content within the limits of 0-0.28% Oe, corresponding to 
6-2.5% CueO. The temperature has a more marked effect 
than the O content on the hardness. (29) 
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The Cold Treatment of Certain Alloy Steels, G. V. Lurrssen 
& O. V. Greene. Transactions American Society for Steel 1reating, 
Vol. 19, Apr. 1932, pages 501-552. 

See Metals & Alloys, Vol. 3, May 1932, page MA 150. WLC (29) 


Symposium on Effect of Temperature on Metals. A.S.T.M. 
and A.S.MJE., Philadelphia and New York, 1932. Cloth, 6 x 
9% inches, 829 pages. Price $6.00. 

There is probably little realization of the tremendous 
amount of study of high temperature properties, which is 
going on at the present time. It requires a symposium such 
as the one sponsored by the A. S. T. M. and the A, 8S. M. E. 
to give us some realization of the scope of the work. 

A review of such a symposium encounters the same diffi- 
culties as the review of an encyclopedia, and so we must 
mention every article in the symposium, lest we fail to con- 
vey the correct impression as to the multiplicity of subjects. 

The authors and their subjects are as follows: 

Kerr, on power plant industry; high temperature proper- 
ties needed in immediate future; mostly tubes also weld 
metal. Allen, on Steam turbine materials; .01% per year 
creep allowable; much 12% Cr in use. Martin, on Steam 
piping; pipes and fittings—3% creep in 200,000 hours (22 
years) allowable = .14% per year. Dixon, on Oil industry; 
creep stress; thermal conductivity, coefficient of expansion, 
corrosion; indications of impending failure (swelling). Rhodes, 
on Chemical industries; attack by H2SO4, HCl, alkali, tar 
distillates, He. Woodson, on Ferrous metal industries; re- 
sistors, japanning ovens, etc.; heat treating furnace parts; 
emphasize design of parts. Brown, on Non-ferrous indus- 
tries; (roasting, smelting, refining). Roasting furnaces, in 
retorts; lead smelting; flue dust recovery. Boegehold and 
Johnson, on Automotive industry; auto and Diesel engines; 
pistons, valves, cylinders, bearings; aircraft likewise. Wil- 
liams, on Ceramic industry; firing in kilns; firing refrac- 
tories; china ware; vitreous enamel; glass industry. Bailey, 
Dickenson, Inglis and Pearson, on Trend in Great Britain; 
power plant, design, effect of creep on calculations; indi- 
vidual elements, Cr, Ni, Mo. Chevenard, on Properties at 
levated temperatures; studies of metal deformation in re- 
ird to internal friction and viscous deformation. 
Anderson, on Zinc alloys; hot mechanical properties of 
lled, cast, extruded zinc and of zinc alloys with Cd, Cu, 

Al, Mg. Templin and Paul, on Aluminum and Mag- 
sium; effect of alloying additions on strengths of Al and 
ig. Darby, on Bearing metals; mechanical properties vs. 
temperature, and factors affecting usefulness and life. Price, 

Cooper and its alloys; mechanical properties vs. tempera- 
res; discussion by Bassett, also others. Spooner and Foley, 
Creep of steels; compilation of data on ordinary and low 
loy steels. Bull, on Cast steels; cast carbon and low alloy, 
ove and below room temperature. Bolton and Bornstein, 

i Gray iron and Malleable iron; properties, structure and 
. discussion of “growth.” Aborn and Bain, on Wrought aus- 

nitic alloys; mechanical, structural and corrosion char- 

teristics of the wrought austenitic Cr-Ni steels. Pilling 

d Worthington, on Iron-chromium-nickel alloys; effect of 

riations in Ni and Cr on short time tests and long time 

sts for strength; also oxidation resistance. Crawford and 
orthington, on Nickel alloys; high temperature mechanical 
roperties of nickel and alloys of nickel. MacQuigg, on High 
romium steels; mechanical and corrosicn properties of 
romium irons. Swanger, on Rare metals; silver, gold, 
ntalum, platinum and their groups. Harder, on Nitrided 

‘loys; mechanical and other high-temperature properties 
f nitrided steels. Russell, on Low-temperatures; mechanical 

roperties at medium low and very low temperatures. 
fochel, on Thermal expansion; expansion values, their ap- 

cations, and a very complete tabulation for a long list 
materials. VanDusen, on Thermal conductivity; consid- 
ation of conditions in practice. Miss McCombs, Biblio- 
aphy; 615 references, most of these in the last three years. 
One of the first impressions on reading the book is that 
being face to face with a new aspect of industry, one 
iat is suddenly becoming of very great importance, and 
1e in which the data are only beginning to be satisfactory. 

Most of the authors published test data and gave the 
results of their own experience. A number of authors went 

irther, and ascertained opinions throughout their branch 

f the industry. These opinions were obtained through ques- 
tionnaires and are exceedingly valuable because of the dif- 
erent views expressed. 

The value of the papers is also enhanced by the active 
discussion aroused, as for example in the case of Dixon on 
Oil Industry, Boegehold and Johnson on Automotive Indus- 
try, Price on Copper and Its Alloys, and Spooner and Foley 
on Creep of Steels. 

_ Impressive also is Miss McCombs’ list of 615 articles re- 
lated to these subjects, a large proportion of these having 
.ppeared in the past few years. 

With such a wealth of material it seems captious to criti- 
cize. From the practical point of view, however, it might 
be useful in a future symposium to give more data on actual 
service records. Some such service records are given, and 
these assuredly enhance the value of the book. 

From the theoretical and design standpoint, it is unfor- 
tunate that we have resorted often to short time tests, 
when the information desired is in reality creep. Since the 
nature of the deformation in creep is quite different from 
deformation in rapid loading, it will be necessary to have 
actual creep data before much reliance can be placed on 
high temperature tests. We may as well face this condition, 
and accept the fact that we must carry out the tests over 
a long period of time. 

While it is always possible to point out shortcomings, 
nevertheiess the fact remains that the book under discus- 
sion is not only an outstanding contribution to the indus- 
try but is also indispensable to any one interested in the 
many phases of high temperature service. 

M. A. Grossman (29) -B- 

Metallurgical Investigations. Iron & Coal Trades Review, Vol. 
124, Jan. 15, 1932, page 82. 

Progress in research on creep phenomena in steel ingots 
and castings, cracking of boiler plates and inclusions in 
steel is briefly reviewed. Ha (29) 
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NON-METALLIC COATINGS FOR METALS & ALLOYS (32) 


The Parkerizing and Bonderizing Rust-Proofing Processes. 
Engineering, Vol. 132, Oct. 9, 1931, page 475. 

Describes processes as carried out in the plant of The 
Pyrene Company, Ltd. at Brentford, Middlesex, England. 
Parkerizing is a process in which the surfaces of Fe and 
steel articles are converted by chemical means into phos- 
phates which are insoluble in water and permanent in air. 
The solution used is made from “Parco” powder consisting 
mainly of Mn phosphate. The coating is less than 0.0002” 
thick. The Bonderizing process is similar, the solution being 
made from a powder consisting of Mn phosphate with a 
small amount of Cu salt. LFM (32) 

Painting of Iron and Copper Sheets. (La Peimture sur 
Tole de Fer et sur Toles de Cuivre.) J. Mreyra.. Cuivre et Laiton, 
Vol. 5, Mar. 15, 1932, page 117. 

The replacement of Fe sheets by Cu sheets is recommend- 
ed as even a coat of paint is not an absolute protection 
from rust; the self-oxidizing of Cu on the other hand, is, 
with or without paint, absolute protection in Cu. Ha (32) 


A Gas-Heated Japanning Oven. Applying the Finish to 
Electrical Equipment. Gas World, Industrial Gas Supplement, Vol. 
96, Apr. 16, 1932, pages 15-16. 

Abstracts an article by W. J. Miskella in “Industrial Gas,” 
which describes the particulars of a gas-heated oven in- 
stallation for japanning electrical equipment. MAB (32) 


Aluminum Paint in Apparatus Construction. (Alumintum- 
anstriche im Apparatebau.) E. Becker. Apparatebau, Vol. 44, 
Apr. 1, 1932, pages 59-60. 

Al paints for apparatus offer the following advantages: 
low weight, low capacity of heat radiation (it amounts at 
40° C, only to about 30% of the internal heat of a black 
body and, therefore, makes it suitable as paint for boilers, 
furnaces, etc.) high capacity of reflection (about 60-75% of 
the impinging light is reflected) high resistivity to sulphur 
compounds, high resistivity to the effects of sun beams. Al 
paint is suitable for any material, such as steel, wood, ce- 
ment, pasteboard, etc. The preparation of Al paints and the 
methods of painting are described. GN (32) 


Gypsum as Insulator for Structural Steel. Henry ScHWEIN. 
Iron & Steel of Canada, Vol. 15, Mar. 1932, page 25. 

Deals with the subject of fire test on gypsum and gypsum 
products and the value of such products as protection for 
structural steel against high temperatures, Tests conducted 
by Hull and reported in Technical Paper No. 130 (Bureau 
of Standards) are dealt with in some detail, as are also the 
tests conducted in 1922 at Columbia University on floor 
construction composed of precast gypsum floor slabs sup- 
ported on 10-inch, 15-pound channels. OWE (32) 


Evaluation of Clear Nitrocellulose Metal Lacquers, G. C. 
Suaxour & L. W. Muncumeyrr (du Pont Co.). Metals & Alloys, 
Vol. 2, Dec. 1931, pages 331-336. 

4 types of clear metal lacquers are briefly discussed, 
phenol condensation lacquers, lacquers from condensation 
products of polyhydric alcohols and polybasic acids, gum 
lacquers and nitrocellulose lacquers. Tests for various types 
of defects occurring in lacquered metal work are discussed 
Corrosion tests of lacquer films, evaluation of such proper- 
ties as adhesion, hardness and flexibility are described. Rat- 
ing of lacquers is effected by dividing into 3 groups: (a) 
ratable properties, those of primary importance for the use 
in question, properly weighted from 0 to 100, (b) minimum 
requirements, of secondary importance but must be had to 
a certain degree; (c) economic factor. An example of the 
system of rating applied to 2 lacquers is shown. The essen- 
tial detail in successful lacquering is cleanliness; short 
cuts around it are apt to be costly. WLC (32) 


The Japanning of Steel. Witti1AM J. Misxetia. Metals & Alloys, 
Vol. 2, Dec. 1931, pages 318-323. 

Japanning is a metal finishing process involving the appli- 
cation of a mineral substance similar to asphalt in proper 
thinner with a black pigment and finally drying by baking 
at a temperature in excess of 325° F. Such a coating is ver' 
long lived and resistant and is.cheapest known surface 
protection. Modifications of japan by the addition of varnish 
gums, various applications, methods of application and bak- 
ing are described. WLE (32) 


What Should We Pay for Pipe Coating. H. B. Truett (Asso- 
ciated Oil Co.). Oil & Gas Journal, Vol. 30, June 4, 1931, pages 
T-45, T-47. 

The economics of pipe line protection is discussed, an 
equation formulated and curves given. VVK (32) 

Some Methods of Pipe Line Protection. Petrolewm World, 
London, Vol. 28, May 1931, pages 164-170. 

A coéperative group of coating manufacturers offer a few 
worthwhile suggestions. Proper application of pipe coatings 
is most important in obtaining lasting results. (32 

Report on the Results of Series Tests on White Paint 
Coatings with Reference to Atmospheric Stability and Pro- 
tective Effect against Corrosion. II. Part: Results of 212 and 
3 Years Tests. (Bericht tiber die Ergebnisse einer Reihenun- 
tersuchung von Weissfarben-Aussenanstrichen auf Wetter- 
bestindigkeit und Rostschutzvermigen. XII. Teil: Ergebnisse 
nach 2% und 3-jihriger Versuchsdauer.) E. Maass & R. Kemp: 
Korrosion und Metallschutz, Vol. 7, Dec. 1931, pages 293-302. 

The second and third set of samples previously described 
were exposed to atmospheric destruction during a testing 
period extended to 2% and 3 years respectively. Generally 
speaking, the coatings on Fe proved to be in a materially 
better condition than those on wood, while the paint coat- 
ings on the hrick walls was about between the Fe and wood 
paint coatings. The testing results are presented in tabular 
form. The order of merit of the different paint coatings em- 
ployed on Fe may be reproduced. The following groups could 
be clearly distinguished: (1) Pure lead chromate, lead white, 
sulpho-lead white, zinc white and compositions of lead 
chromate/lithopone and of zinc white/Titanox B. (2) Less 
favorable: pure titanium dioxide and mixtures of lead white/ 
lithopone, sulfo-lead white/lithopone and partly zinc white/ 
lithopone. (3) The lowest grade of paint coatings proved to 
be all the 3 kinds of pure lithopone and part of the mixtures 
zine white/lithopone. EF (32) 
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CONCENTRATION (33) 
Experimental Tests on Gold Ore from the Beardmore Gold 


Mines, Ltd., Port Arthur Area, Ontario. J. S. Goparp. Canada 
Department of Mines, Mines Branch, Report No. 724, 1932, pages 11-17. 

Amalgamation of an ore essaying Au 0.93 oz. and Ag 0.13 
oz./ton and Pb 0.03%, Zn 0.02%, Cu 0.02%, Fe 4.12%, As 
1.02% and insoluble 79.51% gave recoveries of Au of 57% 
at 8% plus 48 mesh and 79% at 5% plus 100 mesh. Flotation 
with K Xanthate 0.15 lb. and pine oil 0.08 1b./ton after ball 
milling with coal tar creosote 0.20 lb./ton gave 83.6% of the 
ing gave 13.7% more in a product containing 2.46 oz., a total 
Au in a concentrate assaying 9.58 oz./ton; tabling the tail- 
ing gave 13.7% more in a product containing 2.46 oz., a total 
of 97.3% in a 6.79 oz. product. Cyanidation of minus 100 
mesh ore gave recoveries of 97-98.5% with consumption of 
KCN of 0.53-0.61 lb. and CaO of 5.3-6.9 lb./ton. AHE (33) 

The Development of Processes for the Treatment of Crude 
Ore, Accumulated Dumps of Tailing and Slime at Broken 
Hill, New South Wales. Memsers or THE Broken HiL_t BRANCH OF 
THE AUSTRALASIAN INSTITUTE OF MINING AND METALLURGY. Proceedings 
Australasian Institute of Mining and Metallurgy No. 80, 1930, pages 
379-444, 

The development of the various processes which have 
led up to the metallurgical practice of the present day at 
Broken Hill are described. These include blast furnacing, 
gravity concentration, magnetic separation, the Potter pro- 
cess (use of hot acidulated flotation solutions), Delprat 
process (flotation using salt cake), the Cattermole process 
(aggregation in water suspension of selectively oiled par- 
ticles), the DeBavay process (film flotation), the Elmore 
vacuum process (aeration during flotation by release of 
dissolved gases by vacuum), the minerals separation process 
(flotation-refinement of Cattermole process), Murex mag- 
netic process (differential application of magnetic coating), 
Henderson's process for oxidized Pb, and differential flota- 
tion [Horwood, Lyster, Bradford (NaCl-H2SO4), Lowry and 
Greenway, Owen and Bradford (CuS0O4) processes.] Present 
practice with reagent consumption, assays and recoveries 
for each company is presented and trends in the field are 
discussed. AHE (33) 

Laboratory Concentration of Wabana Iron Ore. T. W. 
Harpy & H. H. Breaxney. Canada Department of Mines, Mines 
Branch, Report No. 724, 1932, pages 195-198. 

Even after grinding to minus 200 mesh, 41.6% of the in- 
soluble and 42.8% of the P are still locked with the Fe and 


are retained in concentration, making it too low grade for. 


sponge Fe. AHE (33) 

The Treatment of Gold Ores from the English Brook Area, 
Rice Lake District, Manitoba. C. S. Parsons. Canada Department 
of Mines, Mines Branch, Report No. 724, 1932, pages 164-169. 

A siliceous ore containing a small amount of suiphide 
and Au, principally native, from 3 claims, assaying 0.81 oz., 
0.77 oz., and 0.28 oz. of Au/ton gave recoveries of 71.6%, 
92.2% and 67.9% by amalgamation. Cyanidation recovered 
96.3%, 96.1% and 96.5% with normal reagent consumption. 
Flotation concentrates carried 70.7%, 85.1% and 71.8% of the 
Au. Amalgamation followed by flotation recovered 97.7%, 
93.9% and 93.9%. Cyanidation of these concentrates gave 
92% recovery with normal reagent consumption. AHE (33) 

Eagle-Picher’s Central Milling Project in the Tri-State 
District. R. J. Stroup. Advance Paper, American Zinc Institute, 
Apr. 1932, 11 pages. 

The mill hopper at each change from one ore to the other 
is emptied and the concentrates produced from each tract are 
placed in separate bins. Automatic devices are arranged to 
keep the ores entirely separate and prevent filling the 
hoppers if they are not emptied. The advantages of a 
central milling plant over scattered units are better re- 
covery due to better equipment and better supervision than 
at a large number of units, continuous operation and uni- 
form feed: lower milling costs because of the large tonnage 
handled per man, lower power costs and lower costs of re- 
pairs and supplies; better control of grade of concentrate 
produced, elimination of duplication costs and reduction of 
overhead costs: and the investment is less than for individual 
units. Ha (33) 


Experimental Tests on Gold Ore from the Arrowhead Con- 
solidated Mines, Ltd., Joannes Township, Rouyn Area, Que- 
bee. J. S. Goparp. Canada Department of Mines, Mines Branch, Report 
No. 724, 1932, pages 24-29. 

A Au ore containing 1.21 oz./ton was floated and the 
tailing tabled, amalgamated and the tailing floated, amal- 
gamated at various sizes, and cyanide at various sizes. At 
minus 100 mesh 98-99% can be recovered by cyanidation 
with consumption of KCN of 0.4-0.5 lb. and of CaO of 3.5-4.4 
lb./ton. AHE (3: 


Milling Methods and Costs at the Lead Concentrator of 
the Hecla Mining Co., Gem, Idaho. W. L. Zetcier. United States 
Bureau of Mines, Information Circular No. 6600, Apr. 1932, 16 pages. 

A milling ore containing galena and marmatite averaged 
(1930) Pb 8.7%, Zn 1.2%, Fe 7.1%, insoluble 68.8%, and Ag 
4.77 oz./ton is treated by combined gravity and flotation 
methods. The jig concentrate assayed Pb 52.02%, Zn 3.5%, 
and Ag 27.09 oz./ton and contained 65.8% of the Pb, 40.1% 
of the Zn and 62.5% of the Ag. Flotation of the reground jig 
middling (Pb 6.3%, Zn 3.0% and Ag 3.0 oz./ton), primary 
slimes and original minus 16 mesh ore using soda ash 0.1 Ib., 
ZnSO, 0.3 lb., cresylic acid 0.1 lb., aerofloat (25%) 0.03 1b./ton 
gave a Pb concentrate assaying Pb 61.3%, Zn 5.0%, and Ag 
34.6 oz./ton, containing 25.9% of the Pb, 16.6% of the Zn 
and 26.9% of the Ag. Flotation of the tailing with CuSO, 0.3 
lb., aerofloat (25%) 0.05 lb. and Barrett No. 4 oil 0.05 1b./ton 
gave a Zn concentrate assaying Pb 9.3%, Zn 46.7% and Ag 
10.1 oz./ton, containing 0.7% of the Pb, 27.7% of the Zn, and 
1.2% of the Ag. The tailing contains only Pb 0.5%, Zn 0.3% 
and Ag 0.4 oz./ton. 1.2%, 5.6%, and 1.7% of the respective 
metals. The jig tailings, Pb 0.9%, Zn 0.1% and Ag 0.6 oz./ton, 
were floated to give a concentrate of Pb 46.0%, Zn 4.0% and 
Age 31.4 oz./ton. 6.0% of the Pb, 4.0% of the Zn and 7.2% of 
the Ag. The tailing assays Pb 0.1%, Zn trace, and Ag 0.06 
oz./ton, containing 0.6% of the Pb, 1.8% of the Zn and 0.8% 
of the Ag. AHE (33) 
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Milling Methods and Costs at the Concentrator 
Miami Copper Co., Miami, Ariz. H. D. Hunt, United States Bur 
of Mines, Information Circular No. 6573, Apr. 1932, 25 Pages, ae. 

The Miami ore is of chalcocite and pyrite with subordinat 
amounts of oxidized Cu minerals disseminated mainly in . 
quartz-sericite schist. The chalcocite is secondary and aa 
curs chiefly as films on the pyrite. The oxidized Cu minerals 
are silicate (predominately), carbonates and oxides ‘Sul- 
phides are removed from a mill feed assaying (average fo, 
1930) Cu 0.716%, oxide Cu 0.112%, sulphide Cu 0.604% bo 
bulk flotation by over oiling and adding flotation reagents in 
stages. The resulting coarse concentrate is reground » Soe 
reconcentrated. The low-grade Cu concentrate from th 
cleaner cell of the primary circuit is reground and selec. 
tively floated to give a concentrate, assaying about Cu 40%. 
Fe 20% and insoluble 3%. The consumption of flotation re. 
agents was (1930) pine oil 0.1619 lb., K xanthate 0.1481 1, 
Na xanthate (experimental) 0.0024 lb., NagS (experimental) 
0.0059 lb., reagent No. 323 (experimental) 0.0005 Ib. lime 
2.3426 lbs./ton of ore treated. Total costs were $0.29671/ton 
of ore. AHE €33c) 

Milling Methods at the Balmat Mime of the St. Joseph 
Lead Co., Balmat, St. Lawrence County, New York, Joun B 
KNAEBEL. United States Bureau of Mines, Information Circular No. 
6574, Apr. 1932, 28 pages. —— 


of t 


A sphalerite-pyrite-galena ore assaying Zn 12.29%. Ph 
1.66% and Fe 12.93% was concentrated during 1930 by dif- 


ferential flotation to give 3 concentrates averaging as fo}- 
lows: Zn 55.88%, Pb 53.05%, and Fe 43.80%, respectively, w ith 
recovery of Zn 81.42%, Pb 59.01%, and Fe 45.08% (recoveries 
for first % of 1931 were 82.3%, 64.2%, and 66.2%, respective- 
ly). Tailings assayed Zn 1.90%, Pb 0.58%, and Fe 8.951% 
Reagents in the Pb circuit are thiocarbanalid 0.1073 lb. 
cresylic acid 0.0307 lb., K xanthate 0.0239 lb., and NacCNn 
0.0954 lb.; in ‘the Zn circuit CuSO4 2.2964 lbs., Na aerofioat 
0.1280 lb., pine oil 0.1840 lb., lime 0.1840 Ilb., K xanthate 
0.0208 lb.; in the pyrite circuit Barrett No. 4 0.0358 lb. k 
xanthate 0.1090 lb., CuSOq 0.1312 lb., NazS 0.1669 lb./ton of 
ore. AHE (33c) 

The Flotation of Copper and Iron Pyrites in the Ore of 
the Aldermac Mime, Rouyn Area, Quebec. Canada Department 
of Mines, Mines Branch, Report No. 724, 1932, pages 4-12, 

A sulphide ore assaying Cu 1.98%, Zn 0.49%, Fe 40.5%. Au 
0.09 oz. and Ag 1.18 oz./ton was floated to give a Cu 
centrate, a Zn concentrate, a pyrite concentrate, and a 
pyrrhotite tailing. The use of soda ash-cyanide, lime-cyanid: 
or lime for conditioning agents gave Cu recoveries of 89.7” 
73.0% and 86.2%, respectively, in a product assaying (uy 
14.75%, 18.91%, and 23.28%, respectively. For the most sa 
factory test the following reagents were used: ball miij — 
lime 6.0 lbs.; Cu circuit—K xanthate 0.06 lb., pine oil 6.04 
lb.; Zn circuit — K xanthate 0.05 lb., CuSO, 1.0 Ib., pine oil 
0.04 lb.; Fe circuit — amyl xanthate 0.30 lb., H2SO,q 5.0 ibs., 
pine oil 0.06 lb./ton. Acidifying the pulp after Zn flotation 
yields the highest recoveries of pyrite (50-60%) in a product 
containing 48-50% S and 0.10-0.05% Zn. Dewatering the toil- 


ing from the Zn flotation prior to acidifying saves acid and 
does not affect pyrite recovery. AHE (33c) 
: Experimental Flotation Tests on Cobalt Ore from the 
Yorkshire Cobalt Mines, Ltd., Cobalt, Ont. J. S. Goparp. Canada 


ee of Mines, Mines Branch, Report No. 724, 1932, pages 160- 
Cobaltite occurs in fine crystals in a diabase gangue «s- 
saying (2 lots) Co 2.19%, 2.70%; Ni 0.04%, 0.03%; As 2.85%, 
3.55% and Ag 1.18 oz., 0.46 oz./ton. Flotation gave Co re- 
coveries of 78% and 83%. The ore is slow to respond to flota- 

tion. Tabling of the tailings gives a low-grade product. 
AHE (¢ ) 


Depression by Cyanide in Flotation Circuits. T. B. Bricur:> 
G. Burcener & Joun Gross. Engineering & Mining Journal, Vol. 133 
May 1932, pages 256-260. 

The depressing effect of cyanide on sphalerite is less thin 
on pyrite under the same conditions. The amount of cyanide 
required for complete depression of these minerals is in- 
versely proportional to that abstracted by them. A study of 
the solubility of metallic xanthates indicates the formation 
of metallic xanthates on the mineral surface. Reagents - 
acting chemically with galena, such as dichromates, miy 
also act as depressants. The xanthate coating may be due 
to the formation of a precipitate, a weak salt, or a compi:x 
ion. Some other effects of cyanides probably contributing to 
the depressing action on certain sulphides are: (1) with 
ZnSO4, Zn(CN)e may be adsorbed, (2) complex cyanides and 
CN ions tend to change the polarity of the charge adsorbed 
on the sulphide surface, and (3) hydrolysis. CN affects the 
alkalinity of the pulp. WHEB (33c) 


Milling Methods and Costs at the Morning Concentrator 
of the Federal Mining and Smelting Co., Mullan, Idaho. 
M. P. Darton. United States Bureau of Mines, Information Circular 
No. 6587, Apr. 1932, 11 pages. 

The Morning mine ore consisting of an intimate mixture 
of Pb and Zn sulphides containing Ag, associated chiefly 
with siderite and quartz and assaying (typical) Pb 9.2%, Zn 
6.70%, Fe 15.9% ,Mn 1.9%, S 4.7%, CaO 1.2%, insoluble 39.3%, 
HeO 3.5% and Ag 3.7 oz./ton is floated in 2 circuits to give a 
Pb and a Zn concentrate. Reagent consumption in the Pb 
circuit is ZnSO, 0.20 lb., Minerec A 0.11 lb., Barrett No. 4 
0.05 lb., and NasCOg 0.21 1b./ton of ore (cost $0.071) to give 
a concentrate of Pb 74.2%, Zn 5.8% and Ag 24.9 oz./ton for 
recoveries of Pb 91.0%, Zn 9.7% and Ag 81.1%. The Zn tail- 
ings assaying Pb 0.95%, Zn 6.50% and Ag 0.74 oz./ton are fed 
to the Zn circuit, treated with CuSO, 0.51 lb., Na xanthzte 
0.19 Ib. and Barrett No. 4 oil 0.18 Ib./ton of ore (cost $0.067), 
and yield a concentrate assaying Pb 2.8%, Zn 56.2% and Ag 
4.8 oz./ton for recoveries of Pb 3.1%, Zn 85.7% and Ag 14.2%. 
Zn circuit tailings assay Pb 0.67%, Zn 0.38% and Ag 9.20 
oz./ton. Pine oil (0.13 lb.) is added to the Pb concentrate to 
give a drier filter cake: lime (0.43 lb.) is used to assist in 
settling concentrates. Total costs for 1930 were $1.029/ton 
of ore milled. AHE (33c) 
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Principles of Flotation—An Experimental Study of the 
Effect of Xanthates on Contact Angles at Mineral Surfaces. 
Ian WiLtiaM Wark & Atwyn BircnumMore Cox, American Institute 
Mining & Metallurgical Engineers, Technical Publication No. 461, Feb. 
1932, 48 pages. 

Bibliography of 30 references. Refinements in the captive 
pubble method of Taggart, Taylor and Ince for measure- 
ments of contact angle between gas, liquid and mineral. in- 
dicate errors in the pioneer work. Air does not displace 
water from the surfaces of many minerals, sulphides in- 
eluded, uniess they be modified by some reagent. If a sur- 
face has been exposed to air before treatment with water, 
displacement of air by water may be slow. In a dilute solu- 
tion of any xanthate (in some cases activating agents are 
necessary) contact of air with sulphide minerals is obtained. 
Gangue minerals, even in the presence of activators, do not 
respond to xanthates. Whenever contact is obtained, the 
angle is a constant for any particular xanthate, irrespective 
of the composition of the mineral; it increases with an in- 
creasing number of C atoms in the non-polar group of the 
xanthate. Evidence is presented that the adsorbed xanthate 
film is orientated with the ethyl group outward, being 
packed as closely as possible. The contact angle, therefore, 
- independent of the anchoring (polar) group. The effect of 
pH and cyanide on contact angle was investigated. JLG (33c) 

Milling Methods and Costs at the Arthur and Magma Con- 
centrators of the Utah Copper Co. H. S. Martin. United States 
Bureau of Mines Information Circular No. 6479, July 1931, 25 pages. 

A monthly composite of mill heads contains (on basis of 
original ore) pyrite 2.60, chalcopyrite .1.71, chalcocite 0.21, 
covellite 0.17, bornite 0.11, total sulphide Cu 0.932, total non- 
sulphide Cu 0.052%. Average flotation reagent consumptions 
are, per ton of ore milled: CaO 3.79 (to give pH of 8.8-9.2), 
Na aerofloat 0.017, raw cresylic acid 0.18, and Aero brand 
cyanide 0.05 lb. Concentrates for April, 1930, assayed Cu 
31.488, Fe 26.01, insoluble 5.29, S 35.20%, Au 0.242 and Ag 2.56 
oz./ton, Recoveries were Cu 89.37, sulphide Cu 92.14, Au 
72.98 and Ag 78.54%. Costs, which are detailed, total 30.217 
cents/ton milled. AHE (33c) 

Milling Methods and Costs at the Montana Mine Concen- 
trator of the Eagle-Picher Lead Co., Ruby, Arizona. D. E. 
Anprus. United States Bureau of Mines Information Circular No. 6497, 
Sept. 1931, 14 pages. 

Ore analyzing Pb 5.13, Zn 5.98, Cu 0.390%, Au 0.071 and Ag 
8.17 oz./ton and consisting of galena, sphalerite and pyrite 
with subordinate amounts of chalcopyrite and tetrahedrite 
is concentrated by flotation. A Pb concentrate analyzing Pb 
57.05, Zn 10.06, Cu 3.094%, Au 0.674 and Ag 74.02 oz./ton gives 

coveries of Pb 92.59, Zn 14.02, Cu 65.33, Au 78.31 and Ag 
75.49%. A Zn concentrate analyzing Zn 52.36, Pb 2.79, Cu 

720%, Au 0.07 and Ag 12.40 oz./ton gives recoveries of Zn 
68.29, Pb 4.23, Cu 14.41, Au 7.89 and Ag 11.92%. Tailings 

nalyze Pb 0.19, Zn 1.26, Cu 0.095%, Au 0.011 and Ag 1.22 oz./ 
ton, representing losses of Pb 3.16, Zn 17.68, Cu 20.24, Au 
78 and Ag 12.58%. Reagents used, per ton of ore treated, 

e: CaO 0.995, NaeCOg 0.735, ethyl xanthate 0.057, thio- 
.rbanalide 0.028, aerofloat 0.031, cresylic acid 0.150, pine 

| 0.042, NaCN 0.219, ZnSOq4 0.0640, NaeSO, 0.028, CuSO, 0.641 

1d Na silicate 0.258 lb. Costs from “Oct. 1, 1929, to Apr. 1, 

30 were, in cents/ton: crushing and screening 32.12, grind- 

x and classifying 25.20, flotation 59.81, filters 5.03, tailings 

sposal 6.23, water supply 7.55, miscellaneous 84.26 and total 

2.2020. AHE (33c) 

Physical Chemistry of the Flotation Process. Ill. The 
nfluence of Flotation Reagents on the Selective Wetting as 
‘he Physico-Chemical Characteristic of Their Collecting 

ower. M. E. Lipitrz & M. M. Rimsxayva. Tesvetnuie Metallui, Aug. 

31, pages 990-1003. 

The collecting ability of flotation reagents was determined 

, measuring the effect of their aqueous solutions of differ- 

it concentrations on the wetting of paraffin (wetting 

i1therms). Measurements of the flotation activity of homo- 
gous series of alcohols, fatty acids, amines, phenols and 
intates showed that the flotation activity increases with 
ie lengthening of the hydrocarbon part of the molecules 
‘with increasing assymmetry) parallel with the surface 
stivity (i.e. in accordance with the rule of Traube), and 
with the decrease in solubility of the reagent in water. Only 
ndissociated molecules actively influence the wetting of 
araffin, Measurements of the flotation activity showed that 
xantates are analogous to other series of surface active sub- 
tances. Measurements were made also of the flotation ac- 
ivity of soaps and oxidized paraffins. BND (33c) 

Milling Methods and Costs of the Minas de Matahambre, 
*. A., Concentrator. A. R. Kircuner, J. V. Gatroway & W. P. 
“cHRODER. United States Bureau of Mines Information Circular No. 6544, 

931, 11 pages. 

The ore consists of primary chalcopyrite associated with 
pyrite. Heads (1930) averaged 13% chalcopyrite, 7% pyrite, 
ind 4.55% Cu; concentrates (flotation) 29.20% Cu and re- 
covery 95.96%. Reagent consumption is potassium ethyl 
xanthate 0.409 lb., pine oil 0.272 1lb., NaCN 0.031 1b., and lime 
(90-94% CaO) 0.206 1b./ton. Costs for 1930 were crushing and 
sorting 13.0 cents, concentrating 61.7 cents and total 74.7 
cents per ton. AHE (33c) 

The Concentration of a Lead-Zinc-Silver Ore from the 
Regal Silver Mimes, Ltd., Albert Canyon, British Columbia. 

A. K. Anperson, Canada Department of Mines, Mines Branch, Report 
No. 724, 1932, pages 112-115. 

Five samples of sulphides of Pb, Zn and Fe in Biliceous 
gangzue assaying Pb 4.02-11.67%, Zn 1.20-3. 17% and Ag 3.88- 
10.70 oz./ton gave recoveries of over 90% of the Ag and Pb 
by flotation using soda ash, cyanide and ZnSO, in the ball 
mills, Aerofloat No. 25 or K xanthate in the Pb cells and 
Aerofloat No. 25 + CuSO, or K xanthate + pine oil in the 
Zn cells. AHE (33c) 


Flotation: Some Operating Details. Krenetm FE. ARrmMyYTAGE. 
Bulletin Institution of Mining & Metallurgy, No. 329, Feb. 1932, 14 
pages; discussion, No. 330, Mar. 1932, pages 15-24; No. 331, Apr. 1932, 
pages 27-28. 

Methods of making an elutriation test of floatation pulp, 
the layout of a laboratory mill and classifier, an accurate 
dropper for laboratory flotation tests, a continuous feeder 
for testing plants, a laboratory cleaner céll, use of pH and 
a vacuum filter for preparing flotation solutions for pH de- 
terminations are described. AHE (33c) 











Milling Methods and Costs at the Page Concentrator of 
the Federal Mining and Smelting Ce., Kellogg, Idaho. G. S. 
Price. United States Bureau of Mines, Information Circular 6590, 
Apr. 1932, 6 pages. 

Ore, consisting of an intimate mixture of Pb and Zn sul- 
phides in a quartzite gangue, is concentrated by flotation. 
For the first 6 mos. of 1931, from a feed assaying Ag 4.32 
oz./ton, Pb 10.95% and Zn 2.79%, a Pb concentrate assaying 
Ag 27.2 oz./ton, Pb 70.8% and Zn 6.9% with recoveries of Ag 
88.9%, Pb 91.5% and Zn 35.1%, and a Zn concentrate assay- 
ing Ag 5.3 oz. /ton, Pb 3.9% and Zn 51.3% with recoveries of 
Ag 3.7%, Pb 1.0% and Zn 55.0% were obtained at a cost of 
$0.862 per ton of ore. Detailed costs for 1930 are given. Flota- 
tion reagents are Pb circuit: ZnSO, 0.88 lb., aerofloat (25%) 
0.18 lb., and cresylic acid 0.07 lb.; Zn circuit: CuSO, 0.61 Ib., 
Na xanthate 0.04 lb., Barrett No. 4 oil 0.06 lb., and pine oil 
0.03 lb./ton of mill feed. AHE (33c) 

Flotation Tests on Ore Sample from Sherritt-Gordon 
Mines, Ltd., Sherridon, Manitoba. G. B. WaALKeER. Canada Depart- 
ment of Mines, Mines Branch, Report No. 724, 1932, pages 18-24. 

An ore assaying Cu 2.53% (chalcopyrite), Zn 4.98% (spha- 
lerite), Fe 38.65%, insoluble 21.50%, Au 0.01 oz. and Ag 0.51 
oz./ton gave Cu recoveries by flotation of 90-94% in a 12-15% 
rougher concentrate depending on the reagent used. The 
flotation of the sphalerite in a high-grade concentrate pre- 
sents considerable difficulty due to the fast floating pyrr- 
hotite. AHE (33c 

Recent Improvements in Metallurgical Practice in Western 
Australia. B. H. Moore. Chemical Engineering & Mining Review, 
Vol. 24, May 5, 1932, pages 263-266. 

The main requisites for fiotation are grinding to the proper 
fineness, formation of bubble or froth and selective action of 
the bubble on sulphide mineral. Flotation of Wiluna and 
Kalgoorlie ores has been entirely successful. The all-flota- 
tion plant of the. Wiluna Co. started operation in 1931, and 
Lake View and Star Ltd. have introduced flotation with satis- 
factory extraction and cost of treatment. Concentrates from 
these ores can be roasted successfully without the use of 
extraneous fuel, except for the initial heating. Roasting must 
be conducted at a low temperature until the first S of pyrite 
is oxidized, after which the temperature is raised without 
harmful effect. Cyanidation of the roasted concentrates pre- 
sents no difficulties. Bromocyanidation will soon be employed 
at the new plant of the Boulder Perseverance Co. This pure- 
ly chemical process requires wet grinding to 200-mesh, agi- 
tation for 2 hours with cyanide solution, addition of 1 lb. 
of cyanogen bromide/ton, further agitation for 1 hour, ad- 
dition of sufficient CaO to insure precipitation and filtration. 
The cyanogen bromide should be added with the alkalinity 
not over 0.002% Cao. WHB (33c) 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIR- 
CULATION, ETC., REQUIRED BY THE ACT OF CONGRESS 
OF AUGUST 24, 1912 
of METALS & ALLOYS, published monthly at Pittsburgh, 
Pa., for October, 1932. State of Pennsylvania, County of Al- 

legheny, ss. 

Before me, a notary public in and for the State and county 
aforesaid, personally appeared Richard Rimbach, who, hav- 
ing been duly sworn according to law, deposes and says that 
he is the editor of the METALS & ALLOYS and that the fol- 
lowing is, to the best of his knowledge and belief, a true 
statement of the ownership, management (and if a daily 
paper, the circulation), etce., of the aforesaid publication for 
the date shown in the above caption, required by the Act of 
August 24, 1912, embodied in section 411, Postal Laws and 
Regulations, printed on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor, 
managing editor, and business managers are: Publisher, 
Chemical Catalog Company, Inc., New York: Editor, Richard 
Rimbach, Pittsburgh; Managing Editor, Richard Rimbach, 
Pittsburgh; Business Manager, Philip H. Hubbard, New York. 

2. That the owner is: (If owned by a corporation, its name 
and address must be stated and also immediately thereunder 
the names and addresses of stockholders owning or holding 
one per cent or more of total amount of stock. If not owned 
by a corporation, the names and addresses of the individual 
owners must be given. If owned by a firm, company, or other 
unincorporated concern, its name and address, as well as 
those of each individual member, must be given.) The Chemi- 
cal Catalog Company, Inc., New York; R. W. Reinhold, New 
York; L. N. Thompson, New York; F. M. Turner, New York. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more of 
total amount of bonds, mortgages, or other securities are: 
(If there are none, so state.) None. 

4. That the two paragraphs next above, giving the names 
of the owners, stockholders, and security holders, if any, 
contain not only the list of stockholders and security hold- 
ers as they appear upon the books of the company but also, 
in cases where the stockholder or security holder appears 
upon the books of the company as trustee or in any other 
fiduciary relation, the name of the person or corporation for 
whom such trustee is acting, is given: also that the said two 
paragraphs contain statements embracing affiant’s full 
knowledge and belief as to the circumstances and conditions 
under which stockholders and security holders who do not 
appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a bona 
fide owner; and this affiant has no reason to believe that 
any other person, association, or corporation has any in- 
terest direct or indirect in the said stocks, bonds, or other 
securities than as so stated by him. 

5. That the average number of copies of each issue of this 
publication sold or distributed, through the mails or other- 
wise, to paid subscribers during the six months preceding 
the date shown above is (This information is requiréd from 


daily publications only.) 
RICHARD RIMBACH, Editor. 
Sworn to and subscribed before me this 23d day of Sep- 
tember, 1932. (meat) E. T. CHANCE, Notary Public. 
y commission expires March 7, 1933) 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


500 Blowers—Bulletin 21-Bl14 of the Roots-Connersville- 
Wilbraham Co., Connersville, Ind., is devoted to their R-C-W 
blowers for pressure or suction service in connection with 
gas burners, crucible furnaces, annealing furnaces, anneal- 
ing furnaces, smelting furnaces, drying ovens, etc. Other 
bulletins available are 22-B-10 for blowers used in ceramics, 
chemical processes, foundry cupolas, etc., and 23-B-10 for 
heavy duty blowers. 


501 Repairing for Profit—A pamphlet with this title has 
been issued by the Linde Air Products Co., New York, N. Y. 
It contains two articles, one entitled “Oxy-Acetylene Weld- 
ing in Automotive Repair” and the other, “Selling Auto KRe- 
pairs Does Pay.” 


502 Operating Recorder—The Amthor Testing Instrument 
Co., Inc., 309 Johnson St., Brooklyn, N. Y., have prepared a 
leaflet describing their operation recorder which automati- 
cally records the entire operation of the machine on which 
it is installed. 


503 Lead Pipe—A 23-page booklet prepared by the Lead 
Industries Association, 420 Lexington Ave., New York, N. Y.., 
contains the new standards for lead pipe sizes and weights. 

504 Engineering Achievements, 1931—The Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., has reprinted from 
the Electric Journal, a group of articles which portray the ac- 
complishments of engineering during 1931. 


505 Nickel Cast Iron Chart—The International Nickel 
Company, 67 Wall St., New York, N. Y., has prepared a most 
convenient chart to assist engineers and foundrymen in the 
selection of suitable alloy compositions to meet special ser- 
vice requirements. 

506 Wire List—The American Steel & Wire Co., 208 S. 
LaSalle St., Chicago, Ilt., has issued a pocket-size booklet 
ne the products they make, from wire nails to elevator 
cables. 


507 Teol Steel Handbook—Th:; Columbia Tool Steel Co., 
Chicago Heights, Ill., has just sent out the fifth edition of 
their Tool Steel Handbook. It is a complete treatise on the 
use and handling of Columbia tool steels, together with new 
data and information supplementing previous editions. 


508 Plating Rolled Zine and Zine Die Castings—A recent 
research bulletin published by the New Jersey Zinc Co., 160 
Front St., New York, N. Y., has for its purpose the assem- 
bling, in as complete and concise a form as possible, the 
information necessary for the practical plating of rolled zinc 
and die cast zinc parts. The same company has prepared a 
wall chart giving the plating procedure step by step. 

509 Conveyor Belts—The Wickwire Spencer Steel Co., 41 
East 42nd St., New York, N. Y., has compiled a handbook 
devoted to metal conveyor belts. Each type is described and 
illustrated. 

510 Insulating Brick—The Armstrong Cork & Insulation 
Co., Lancaster, Pa., has issued a 10-page booklet discussing 
their high temperature insulation for equipment in soaking 
pits, blast stoves, mill furnaces, etc. 

511 Case Hardening—A 12-page leaflet sent out by the 
American Cyanamid & Chemical Corp., 535 Fifth Ave., New 
York, N. Y., describes the Aerocase process for case harden- 
ing steel in a liquid bath and gives applications of the proc- 
ess. Graphs illustrating the case structure are given. 

512 Electric Furnaces—aA leaflet prepared by the Falls 
Electric Furnace Corp., Buffalo, N. Y., shows examples of 
standard types of Falls electric furnaces of box and pot 
types 

513 Heat Treatment—The research staff of E. F. Hough- 
ton & Co., Philadelphia, Pa., has prepared a booklet entitled 
“Liquid Baths for the Heat Treatment of Steel.’’ It presents 
the results of the study which the staff has devoted to this 
subject. 

514 X-Ray and the Airplane—aA leaflet sent out by the 
Kelley-Koett Mfg. Co., Covington, Ky., suggests a few of the 
many uses of X-ray equipment in the aircraft and allied 
industries. 

515 Alloy Metal—The Jewell Steel & Malleable Co., Buf- 
falo, N. Y., has sent out a leaflet showing the comparative 
physical properties of common castings and comparative 
machining tests of Jewell Alloy and other metals. Jewell 
Alloy is a heat-treated, white fracture, ductile iron of high 
yield and ultimate strength with an elongation of over 6%. 
It is said to be adaptable for all parts subjected to extreme 
heat, abrasion or corrosion. 
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516 Staybolt Steel—The Bethlehem Steel Co., Bethlehem 
Pa., has issued a leaflet devoted to their Mayari nicke}]- 
chromium steels for railroad staybolts. 

517 Gas Furnaces—A booklet issued by the American Gas 
Furnace Co., Elizabeth, N. J., describes their gas carburizing 
machines, gas heating machines for continuous heat treating 
and their gas oven furnaces, A leaflet published by the same 
company illustrates their equipment for steel treating on a 
production basis. 


518 Steel—According to a circular sent out by the Union 
Drawn Steel Co., Massillon, Ohio, they are prepared to furnish 
cold drawn and turned and polished steel, turned and ground 
shafting, free cutting screw steel, rounds, squares, flats, 
hexagons and special shapes. A leaflet prepared by the same 
company describes their Field Metallurgical Service. 


519 Steel—A booklet prepared by the Jones & Laughlin 
Steel Corp., Pittsburgh, Pa., contains a detailed description 
and illustration of each group of products shown by the 
company at the 14th National Metal Exposition. 


520 Die Castings—The Aurora Metal Co., Aurora, Ill., has 
sent out their Bulletin No. 3 describing their aluminum 
bronze die castings, giving their composition and charac- 
teristics. 


521 Are Welding Supplies—Section No. 3304 published » 
the Lincoln Electric Co., Cleveland, Ohio, describes their line 
of welding supplies and gives prices for them. 


522 Soldering System—aA leaflet recently issued by the 
Selas Company, Philadelphia, Pa., describes the new dessin 
and construction of their soldering irons. A chart shows 
their application to different plant requirements. The sa 
company has prepared leaflets devoted to their sieve-: 
burners, Bunsen burners and spear-flame burner tips. 


523 Ultramicroscope—A recent folder of the Bausch & 
Lomb Optical Co., Rochester, N. Y., illustrates their sit 
ultramicroscope, a new instrument to simplify the study .f 
colloids. 


524 Bronze Welding Rod--The Linde Air Products | 
New York, N. Y., has just sent out a 20-page booklet desc: 
ing the physical and welding characteristics of their Oxw' 
No. 25 M. bronze welding rod. It includes recommendati« 
on a new technique for bronze-welding and for the fus 
welding of brasses and bronzes. 


525 Ferro Carbon-Titanium in Steel Making—A most : 
tractive 110-page book published by the Titanium Al! 
Manufacturing Co., Niagara Falls, N. Y., is a complete d 
cussion of the use of ferro carbon-titanium in steel 
forgings, rail steel, steel for castings, etc. The book is w: 
illustrated. 


526 Welding Electrodes—Bulletin GEA-1546A of the Ge: 
eral Electric Co., Schenectady, N. Y., is devoted to th: 
welding electrodes and accessories. Electrodes for cast-iron 
welding, for automatic welding and for building up hard 
surfaces are illustrated. Bulletin GEA-1593 of the same com- 
pany describes their electric equipment for mine hoists. 


527 Darkfield Microscopy—Bulletin No. 2 of E. Leitz, In: 
New York, N. Y., describes a novel illumination device and + 
new series of objectives which are said to contribute vers 
materially to the enhancement of microscopical diagnosis of 
metal structures. Bulietin No. 3 of the same company dis- 
cusses their simplified model MM-2 micro-metallograph. 


528 Grinding Wheels—aA leaflet sent out by the Manhat 
tan Rubber Mfg. Division, Passaic, N. J., describes their 
rubber-bonded abrasive wheels and gives a list showing 
their range of application. 


529 Industrial Gas Equipment—A folder prepared pb) 
Charles A. Hones, Inc., Baldwin, N. Y., shows illustrations 
and prices of their various types of burners, automatic blast 
gas soldering and bench furnaces, and soft metal furnaces. 


530 Metal Degreasing—Bulletin 18 of the Dow Chemica! 
Company, Midland, Mich., discusses their solvents for use in 
metal cleaning and degreasing work. A sketch of a very 
generalized degreasing system is shown. 


531 The Titusville Forge Company—aA short description 
of their. history, plant facilities, products and organization 
has been prepared by the Titusville Forge Co., Titusville, Pa. 

532 Welder’s Manual—The American Steel & Wire Co., 
Chicago, Ill., has published a 32-page welder’s manual which 
illustrates the right welding wire for each job. Methods for 
gas and electric welding are discussed. 

533 Testing and Balancing Machines and Instruments— 
Bulletin No. 9 of the Tinius Olsen Testing Machine Co., Phil- 
adelphia, Pa., is devoted to their pendulum dial load indi- 
eator lever weighing system and recorder. 
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Coloring (12m) 
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DEFECTS. (13) 


ECONOMIC (16) 


GENERAL (0) 


The Place of Research in Industry. F. B. Jewerr. Proceedings 
erican Petroleum Institute, Section III, Dec. 1931, pages 27-33; Bell 
elephone Laboratories, Mar. 1932, 14 pages. 

The activities of the industrial research group are moti- 
ted by the same considerations and governed by the same 
ules as’ thése which apply to other parts of the organiza- 
yn. The group itself differs from the other groups pri- 
jarily only in the character of training of its members. 
They are skilled in a knowledge of the facts and methods 
of science rather than in the facts and methods of efficient 
factory operation, finance, purchasing, salesmanship, etc. 
Generally it is not the largest unit of the industry but in 
many it is organized both within and without as a most 
substantial bulwark, not only in the direction of continued 
progress but against the vicissitudes of hard times. The re- 
search laboratory has proved itself time and again to be the 
saving factor in what might otherwise have been a very 
unpleasant situation. Of all the types of work which are to 
be found in industry there is no group in which it is so 
difficult to recruit rapidly a trained and efficiently work- 
ing personnel as in the group which comprises the indus- 
trial research organization. The period of preliminary train- 
ing is long and arduous and can be undertaken only by men 
of ability who have an inclination toward the rigors of a 
scientific life. The period of acquainting even trained men 
with the intricacies of the applications of science to any 
particular industry is likewise long. Further the period nec- 
essary to mold wholly efficient men into an efficient team 
is long. These men not only have to be of proper caliber 
and thoroughly trained in their own field, but they likewise 
have to: be properly organized and their group properly co- 
érdinated with-the other parts of the business. If their in- 
clinations lead them to delve somewhat in scientific research 
fields foreign to the one they are cultivating, no obstacles 
should be placed in their way provided they still continue to 
be of value as cultivators of their own field. Where mater- 
ial of patentable, novelty develops as a result of industrial 
research work, the strongest possible patents must be sought 
for and obtained if the work is to bear full fruit and the 
industry is to be protected in the time, knowledge, labor 
and expenditure which it has given. WAT (0) 
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Engineering Efforts of 1931 Directed Toward Economy in 
Operations. E. F. Ross. Steel, Vol. 90, Jan. 4, 1932, pages 155, 159. 

In spite of the continued depression, 1931 witnessed many 
new and remarkable accomplishments in the iron and steel 
industry. Blast furnace stacks were kept idle for short 
periods of time and restarted quickly without affecting pig 
iron quality. Mechanical control was introduced in open- 
hearth practice. Steel of the highest quality was produced 
at a lower cost. The forging industry developed a’ new 
method of pressure forging and the welding industry adopt- 
ed codes governing fusion welding. Other developments in- 
clude improvements in rolling mill equipment and control 
apparatus, improvements in heat treating methods, fur- 
naces and refractories, improvements in machine tool de- 
sign and in handling equipment, and the introduction of 
stainless steel rivets in fabrication. JN (0) 

Proceedings of the American Society for Testing Materials. 
Part I. Committee Reports and Tentative Standards. Part II. 
Technical Papers. Vol. 34. American Society for Testing Materials, 
Philadelphia, 1931. Paper, 6 xX 9 inches, 1119 pages, 1027 pages. Price 
$5.50 each. 

About 330 pages of part 1 and 430 of part 2 refer to metal- 
lic materials. Besides the material included in these volumes, 
the Society has separate publications including 11 papers 
in a symposium on welding and 28 papers in a symposium 
on effect of temperature on properties of metals. The So- 
ciety is active in research along metallurgical and metal- 
lurgical testing lines and its publications are always of ex- 
tg value to metallurgists. These volumes are no excep- 
tion. 

One of the highly important steps is the recommendation 
of the committee on mechanical testing that the term “yield 
strength” with a statement of the permanent set at that 
strength be used instead of “yield point.” Thus the con- 
fusion caused by giving data’ for elastic limit, proportional 
limit, yield point, etc., in technical literature without ade- 
quate information as to the amount of plastic deformation 
taken as the criterion, may be avoided. 

The metallurgical articles have been abstracted in Metals 
& Alloys from preprints on their appearance and have also 
been again listed to give the page reference in the final 
publication and include information brought out in discus- 
sion. H. W. Gillett (0) -B- 
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PROPERTIES OF METALS (1) 


Mechanical Properties of Copper. (Proprietés mécaniques 
du cuivre.) ALEXANDRE KruPpxkowsk!. Revue de Métallurgie, Vol. 28, 
Oct. 1931, pages 529-545; Nov. 1931, pages 598-609; Dec. 1931, pages 
641-660; Vol. 29, Jan. 1932, pages 16-33; Feb. 1932, pages 74-92. 

Formulas given by C. Bach and C. A. Bartella for elonga- 
tion of usual tensile specimens per unit of length are only 
approximate. On the basis of theoretical consideration new 
formulas for Cu are proposed which, after experimental de- 
termination of the constants for annealed Cu become: 


2.59 
Elongation A = 0.409 + 


3.1m-+1 
Distance between the punch marks expressed in original 
diameter of the test bar 








2.59 
m’ = m (1.408 + —————_ 
3.1m+1 
d ! ae 
Reduction of area — = ; 6.400 2.59 
do + | 0.409 +37 m + 1)2 
These formulas checked well with the results of tests made 
on annealed copper. A _ slight tendency towards giving 


lower values for diameters was observed. The amount of 
elongation for any given load lower than the one necessary 
for production of striction can be expressed by the formula 
Ac = A+ % (A-3a—2)z where A is the total elongation 
obtainable on the material, z the percentage of deformation, 
a is the elongation before the beginning of striction. 
Tensile strength is given as Rz = R/(1—2Z) 
Reduction of area is expressed as @: = 1 — (1—0)/(—~2) 
The work consumed in production of any elongation before 
the striction begins is 
R.a.lo.So 
Lue ——_ 


108 


where a_ is elongation before the beginning of the striction, 
R. tensile strength in kg./mm.2, lo initial length, So initial 
cross-section in mm.2, E elastic limit in kg./mm.2 Total work 
required for breaking a specimen can be expressed: 


R:-A:lo So a E 


E 
(0.75 + 0.25 — ) kge./m. 
R 


Lia 
108 


where A is elongation after rupture. Figures calculated from 
these formulas agree with the results of tensile testing of 
drawn Cu wire. The possibility of latent heat of deformation 
was checked by proper measurement of the temperature of 
bars under test but it was found that almost all work re- 
quired for fracturing is transformed into heat, proportion- 
ally raising the temperature of the bars. After a compre- 
hensive survey of work already done on physical properties 
of Cu a set of experiments for the determination of physical 
properties of Cu at elevated temperatures is described. Pro- 
visions for testing in different atmospheres were made. Re- 
crystallization of drawn commercial electrolytic Cu begins 
at 320° and is completed at 340°C, Testing annealed Cu in 
nitrogen showed that there is a hardening range for Cu be- 
tween 150° and 500°C. as was reported by previous investi- 
gators. Within it tensile strength reaches its maximum; 
yield point remains practically constant; elongation drops 
slightly near the recrystallization point but recovers again 
and begins to decrease steadily only after 650°C. Starting 
with 567°C. all specimens were reduced to a point in break- 
ing. In the malleable range from 500° to 800° C. the strains 
are relieved instantaneously. At 850° the cohesion between 
the grains is much reduced and the specimens break under 
a light load without any deformation. Testing in air and 
COz2 showed that the physical properties were the same 
as when tested in neutral gases. Electrolytic Cu not remelted 
but annealed in COe and pulled in COe had elongation and 
reduction of area decreased to about 50% of the normal 
due to the lack of homogeneity of metal. Freed from hydro- 
gen by heating for 10 hours in vacuum at 600° C. cathode 
Cu tested in hydrogen at room temperature did not exhibit 
any changes, but at high temperatures lost its ductility. 
Liquid air temperatures do not reduce the ductility of Cu. 
Brinell and Meyer formulas for hardness as applied to cop- 
per were checked. Meyer's relation P = a.d® is exact and 
his hardness represents the true hardness of the under- 
lying metal while Brinell’s does not. The detailed mathe- 
matical analysis and experimental study with cones of 
different angles showed that the difference between hard- 
ness numbers obtained with a cone and with balls depends 
on the difference in the processes of cold deformation de- 
pending on the shape of indenting tool and the charge. 
Meyer's formula shows therefore that for the metals which 
harden by straining under a charge the charge grows 
faster than the lateral surface, implying the relation be- 
tween the charge and the amount of strain of the under- 
lying metal. There is no need for introducing a coefficient 
of friction to explain the difference between cone and ball 
readings. The curve of hardness expressed as load per unit 
of lateral area varies as a function of the angle of the cone, 
passing through a maximum. Hardness expressed as load per 
unit of area of circular section increases with the diminu- 
tion of the angle of the cone. The relation between the 
hardness figures obtained with a cone and with a ball is 
not constant depending both on the exponent (n) and the 
hardness of the metal. Taking readings of the impressions 
made on identical spots with the same instruments and 
after repeated annealing in neutral atmosphere the hard- 
ness of annealed Cu was found to be 13.5 Meyer units being 
independent of the shape of indenting tool and the load. Ap- 
plying geometrical considerations a formula was derived 
for the rim formed around the impression obtained in hard- 
ness testing. It was checked experimentally on Cu having 
different degrees of strain. For dead soft Cu the edges are 
drawn down forming a funnel shaped impression. With 
about 4% strain the edge of impression exactly corresponds 
to the surface plane of the specimen. With higher strain a 
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ridge above the surface of the specimen is for 

efficient of the rise of this ridge becomes constant he? 
17% strain. The shape of the ring formed by this ridge “an 
be calculated by the formulas given, both for ball and one 
impressions. The spread of the ring of deformation gpd 
function of the elastic limit and the hardness correspondi a. 
to the average pressure. After critically reviewing previous 
work hardness determinations on strained cylin ers can 
drawn wires were made. The hardness of Cu increases rapid 
ly up to 30% of straining, and more slowly thereafter. Strained 
approximately 55%, hardness expressed as average load 
is given by a number independent of the shape of the too] 
and the load. The experimental procedure of the previoy 
workers for determination of hardness of Cu at elevated 
temperatures is described pointing out the probable sources 
of error. Hardness at high and low temperatures was de- 
termined by impressions made with a stellite cone either 
immersed together with the specimen in properly controlled 
cooling bath or inserted in an electric furnace in a CO 
atmosphere. Two series of annealed Cu and one of strained 
were tested. The curves of hardness change their slope at 
the temperature of recrystallization. Hardness of cold work- 
ed Cu drops rapidly until the recrystallization temperature 
remains constant for a_ while and then merges with the 
curve for annealed Cu. The latter is formed of 2 branches 
convex towards the axis of the temperature and uniting at 
the point of the recrystallization. The relation between 
Brinell hardness and tensile strength is very close for Cu 
After a comprehensive review of opinions and experiments 
already done on the impact value of Cu a proper set uD Was 
devised. Notched bar specimens were broken on a Charpy 
machine. An accurate thermocouple was soldered inside of 
the notch. The supporting anvil was water cooled while the 
specimen was brought up to the desired temperature by 
means of a blow torch. The actual temperature at the mo- 
ment of breaking was read directly. For low temperature 
testing the same arrangement was used only the specimens 
and the thermocouple were placed either into liquid air or 
a mixture of acetone with dry ice. For strained Cu the im- 
pact value decreases continuously to 500° C. with only a slight 
increase at the recrystallization temperature. Above 500° ¢. 
it increases rapidly reaching at 700° C. the value for annealed 
Cu. For Cu annealed in an inert gas (nitrogen) the maxi- 
mum impact value is around the temperature of recrystalli- 
zation (340° C.) after which it decreases. When the Cu is 
annealed in hydrogen its impact value remains practically 
constant between 50 and 500° C. 52 tables, 110 diagrams and 
microphotographs, 135 references. JDG (1) 


Determination of Some Physical Properties of Magnesium 
Crystals. (Bestimmung einiger physikalischer Eigenschaften 
von Magnesiumkristallen.) E. Gorns & E. Scumip. Natura 
schaften, Vol. 19, May 1, 1931, pages 376-377. 


The elastic and torsional moduli of differently oriented 
crystals of pure Mg were determined dynamically and from 
the results obtained the following elastic parameters have 
been calculated (in 10-18 cm.2/dyne): Si, = 22.3; Sess = 19.8; 
Se4 = 59.5; Sig — — 7.7; Sis = — 4.5. Addition of up to 2.3% 
Zn scarcely affects the elastic modulus. The thermal! co- 
efficient of expansion varies very little with change of 
orientation. The limiting value of the electrical resistance: of 
the crystal is about 3.77 x 10-6 Qem. parallel to the hexagonal 
axis and 4.54 x 10-6 (2) cm. perpendicular to this axis. The 
dependence of the above properties on the orientation is 
compared with that previously found in the case of Zn and 
Cd. The differences cannot be explained on the deviation 
of the lattice from that of the most densely packed hex- 
agonal lattice. 


Sen- 


WHBEB (1) 
Emission from Aluminum and Its Alloys. (Emission von 
Aluminium und seinen Legierungen.) R. Hase. Zeitschrift fiir 


technische Physik, Vol. 13, No. 3, 1932, pages 145-155. 


The radiation properties of Al are investigated as a func- 
tion of the quality of the surface, of temperature, of wave 
length and of the angle of emission. The comparison with a 
black body shows in the range of 1 to 10 y and at 400° ©. a 
very small emission, particularly for rough surfaces, while a 
thick oxide layer gives approximately half the radiation of 
that of the black body in the same wave-range. Wien’s law 
of dislocation takes the form of , max. X T = 2700. Further 
the law of Stephan was confirmed whereby the emission in- 
creases with the fifth power of the absolute temperature; 


vy 5 ke. cal 
the formula for polished Al is Q = 0.58 X for 
100 


m.2 hr. 


vertical radiation. A great number of numerical values is 
given for powder and alloys of Al. 8 references. Ha (1) 


On the Elastic Anisotropy of Iron. (Uber die elastische 
Anisotropie des Eisens.) E. Gorns & E. Scumin. Die Naturwissen- 
schaften, Vol. 19, June 5, 1931, pages 520-524. 


Sufficiently large Fe-single crystals (Armco) were pre- 
pared by recrystallization after critical stretching and the 
moduli of elasticity were determined dynamically by trans- 
verse vibration and the torsion moduli by a static method. 
The data obtained, show the remarkable anistropy of Fe 
erystals: E (100) = 13,500 kg./mm.2, E (411) = 29,000 ke./ 
mm.2, G (300) = 11,800 kge./mm.2, G (411) = 6.100 kg./mm.? 
Measurements and interpretations of the anisotropy of cold- 
rolled electrolytic Fe are set forth. A minimum of the elas- 
ticity modulus was noticed at a 40°-45° angle with the dli- 
rection of rolling. A deviation of 35% from the maximum 
perpendicular to the same direction was established. EF (1) 


The Increase of Heat Radiation of Aluminum by Sur- 
face Treatment. (Ueber die Erhéhung der Wirmestrahlung 
des Aluminiums durch Oberflichenbehandlung.) G. Eckert. 


Aluminium, Hauszeitschrift V. A. W. und Erftwerk, Vol. 4, Jan.-Feb. 
1932, pages 31-32. 


A few experiments are described which the author believes 
point to a remarkable possibility of an increase of the heat 
radiation from Al surfaces. An ordinary piece of Al pipe 
heated in the middle by a Bunsen flame of 1170° C. melted 
after 24% minutes but did not if the piece was coated with 4 
very thin layer of sodium silicate. Ha (1) 
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PROPERTIES OF FERROUS ALLOYS (3) 


Hollow Boring Tools. (Hohibohrstihle.) R. Honace. Gliickauf, 
Vol. 67, May 23, 1931, pages 709-719. 

The steel used for these tools must be of highest quality 
as they are subject to several vibration stresses. A few ex- 
amples are shown where invisible defects on the outer and 
inner surface led to fracture. A refined electric-steel with 
0.75% C which is used for these drills had a tensile strength 
of 73.6 kg./mm.?2, an elongation of 11.2%, a reduction of 40% 
and a notch toughness of 4.1 mkg./mm.?2. Ha (3) 

Develops New Steel for Piercing Points and Plugs in Seam- 
less Tube Making. Steel, Vol. 90, Jan. 18, 1932, page 25. 

Crusco Steel is a new, superior alloy steel developed by 
the Crucible Steel Casting Co. for the manufacture of pierc- 
ing points and rolling mill plugs. The alloying constituents 
are Cr, V, W, Co, and Ni. JIN (3) 

Steels for Rolling Mills and Grinding Mills. (Stihle fiir 
Walzwerke und Rollergiinge.) Tonindustriezeitung, Vol. 56, Jan. 
14, 1932, page 64. 

With due consideration that steels for the above purposes 
must combine hardness and toughness, the following ma- 
terials are considered as to their suitability: cast steel, Mn 
hard steel, chilled cast iron, common open hearth steel, Cr 
steel and Mn steel. The properties of these materials are 
dealt with. GN (3) 

The Properties of Some Silico-Manganese Steels. G. Burns 
(Research Department, Woolwich). Jron & Steel Institute, Advance 
Copy No. 6, May 1932, 22 pages. 


The results of an extensive study of the properties of eceeis / 


containing as much as 2.6% Si and 2% Mn are reported. The 
C ranged from 0.36 to 0.54%. In normalized steels suitable for 
structural purposes, both Si and Mn raised the elastic iimit, 
yield point, and tensile strength, and lowered the elongation 
and impact values. With more than 1% Mn, over 1% Si pro- 
duces quite low impact values. It is doubtful if any of the 
high-Si steels show properties that can not be equalled or 
excelled by Mn steels with normal Si. In the hardened and 
tempered condition, both Si and Mn increase strength and 
lower ductility. Mn has the greater effect. The Si-Mn steels 
require a high quenching temperature. These steels are quite 
susceptible to mass effect, and it is sometimes desirable to 
quench in water. Steels that are to be quenched in water 
should not contain over 0.45% C. Mn is more effective than Si 
in decreasing the mass effect. Steels lying at the extreme 
limits of composition usually specified for heat-treated 
springs were investigated. The yield ratio increased with the 
Mn content. Fatigue tests indicated that a high-Si, low-Mn 
steel was less resistant to surface irregularities than other 
steels, On the other hand, the steels with a low Mn content 
are more readily decarburized. 18 references. JLG (3) 


The Effeet of Cold Working Prior to Heat Treatment on 
the Physical Properties of Steels. (Der Einfluss vor der 
Wirmebehandlung vorgenommen Kaltbearbeitung auf die 
Festigkeitseigenschaften von Stihlen.) Erich Grevuiicu. Archiv 
fiir das Eisenhuttenwesen, Vol. 5, Mar. 1932, pages 487-491. 

‘old working prior to annealing generally accelerates the 
strueture changes produced by annealing. Studies were made 
of 7 C-steels and austenitic Cr-Ni-steels for effect of cold 
rolling on changes in tensile strength and elastic limit. These 
properties are closely connected with transformation of 
banded pearlite into granular cementite and also with preci- 
tation hardening during heat treatment. Composition of the 
7 steels studied is given in following table: 


Composition in % 


No. Material Cc Si Mn P Ss Ni Cr 
St C 16.61 ee "Te! a ® poSerees 
St C 25.61 S:3e . BS Cee. Bee CRS  ccccse — cerece 
St C 45.61 Ww ge * Be’. ON * : a’ ee 
St C 60.61 GBs Cipe Bie BBS s. Gee  cctcce serves 
Ni steel 0.18 0.26 0.49 0.020 0.021 5.14 0.03 
6 Stainless steel 0.19 0.56 0.45 0.019 06.010 0.56 14.50 
7 Stainless steel 0.37 __...... 2.02 0.028 0.033 35.20 10.50 


With C steels containing more than 0.3% C crystal change 
of cementite and softening of steel by annealing below A; 
are rapidly accelerated by cold rolling. Ordinary C steels are 
strengthened from annealed condition greater by cold rolling 
and also are weakened quicker by annealing in range of de- 
creased tensile strength, than steels with banded pearlite. 
With Cr-Ni steels, increase in tensile strength and elastic 
limit as affected by precipitation hardening was greater 
after slight amount of cold rolling and could be produced 
with shorter annealing time, as well as any higher range of 
temperature than with cast steels. With about 10% cold 
rolled reduction, amount of improvement in physical prop- 
erties is decreased, and from 10% up to roughly 25% no 
further increase in tensile strength and elastic limit was 
obtained. With very uneven cold rolling, carbide segregation 
during subsequent annealing led to cracks. Effect of cold 
rolling, approximately 25% cold roll reduction, followed by 
annealing below A, on the physical properties of 6 steels is 
given in table below, each cold rolling was approximately 


5% cold roll reduction: 
Number of Cold Rollings 
and + ele renee Anneals 


Material Property Original 1 4 5 
T.S.Kg./mm.2 22.9 21.9 22.6 20.6 25.0 18.4 
StC 16.61 Y.P.Kg./mm.2 39.6 38.5 38.6 37.2 36.6 34.8 
Elong.10 — % 28.6 29.3 31.0 35.0 32.2 365.0 
T.S.Kge./mm.2 29.2 27.1 24.4 21.6 26.6 28.4 
StC 25.61 Y.P.Kg./mm.2 48.9 45.9 43.0 42.5 42.9 41.1 
Elong.10 — % 27.9 24.9 26.0 31.0 33.1 (22.7) 
T.S.Kg./mm.2 36.1 42.7 30.3 28.0 35.3 ..... 
8tC 45.61 Y.P.Kge./mm.2 64.4 61.5 655.2 562.9 52.2 sv 
Elong.10 — % 21.1 18.2 26.0 25.5 27.0 ...... 
T.S.Kg./mm.2 45.7 57.3 650.0 41.8 43.8 44.0 
8tC 60.61 Y.P.Kg./mm.2 80.7 76.2 68.5 63.0 $4.6 60.4 
Elong.10 — % 14.8 18.0 19.0 22.0 26.5 (20.0) 
T.S.Kg./mm.2 43.3 33.3 $82.8 ...... 32.1 31.1 
Stainless Y.P.Kg./mm.2 69.9 55.1 63.7 — ....+. 51.5 63.6 
steel Elong.10 — % 19.4 2323.23 238.1 2.0. 29.5 30.2 
a ions Y. P.Keg./mm.2 63.5 63.4 63.0 62.0 60.5 ...... 
stee 
DTR (3) 


yet ses alliages devant Ia corrosion.) A. 


CORROSION, EROSION, OXIDATION, PASSIVITY & 
PROTECTION OF METALS & ALLOYS (4) 


Note on the Interaction of Alominum and Water Vapour. 
Ricuarp SericMan & Percy WitagamMs. Institute of Metals, Advance 
Copy No. 597, Mar. 1932, 4 pages. 

Briefly reviews conflicting results reported on reaction of 
Al with steam. Subjected Al sheets of varying purity and an 
Al-Si alloy to steam at 300-350° C. No seriots attack was ob- 
served, even when air was excluded from the system. Care 
was taken to prevent contact of the samplés with liquid 
water. 5 references. JLG (4) 

The Phenomenon of “Friction-Oxidation” with Electrolytic 
Copper. (Die Erscheinung der Reiboxydation an Elektro- 
lytkupfer.) M. Finx & U. Hormann. Zeitschrift fiir Metajlkunde, 
Vol. 24, Mar. 1932, pages 49-54. | 

The friction set up between two Cu discs under a‘twad of 
40 kg., rotating at 250 r.p.m. with and without slip was 
measured as a function of time in an Amsler friction ma- 
chine, in an atmosphere of air, nitrogen, and oxygen, and 
the abraded dust collected for chemical and X-ray crystal- 
lographic analysis. The powder formed in air increases in 
oxygen content as the test proceeds, is mostly CugO but con- 
tains some CuO with Cu present also. Practical examples of 
the process of “friction-oxidation” are discussed. RFM (4) 

Resistance of Copper and Its Alloys to Corrosion. (Le cuivre 
MATAGRIN. Industrie 
chimique, Vol. 18, Mar. 1931, pages 160-163; May 1931, pages 317-318 

Describes the chemical properties of cuprous oxide, re- 
sistance of Cu to atmospheric corrosion, resistance of cuprous 
oxide to mineral acids and resistance of pure Cu to organic 
reagents. WHB (4) 

The “Fogging” of Nickel. W. H. J. Vernon. Institute of Metals, 
Advance Copy No. 600, Mar. 1932, 14 pages. 

Describes a study of the characteristic filming or “fogging” 
that occurs on polished Ni. By exposing similar samples in 
transparent and opaque jars it was observed that light in- 
creased the rate of fogging. In the early stages the film con- 
sists of Ni SO4 with free H2SO,4. In the later stages it con- 
sists of basic Ni SO4. The conditions most favorable for form- 
ing the Ni film are not favorable for the tarnishing of Cu. 
The fogging of Ni is attributed to the catalytic oxidation of 
atmospheric SO2g at the Ni surface. The formation of the 
film may be largely suppressed by preliminary exposure to 
dilute HeS, which supposedly poisons the catalyst. Fogging 
may be prevented by alloying Cr with the Ni. It cannot be 
suppressed by producing an oxide coating by heating to low 
temperatures. 6 references, JLG (4) 

Grain Size, Eutectic Alloys and Corrosion. (Korngrisse, 
Eutectikum und Korrosion.) M. WERNER. Zeitschrift fiir Metall- 
kunde, Vol. 24, Apr. 1932, pages 85-87. 

A discussion of the corrosion of Pb. Large grains increase 
corrosion. It is shown that impurities which form solid so- 
lutions increase the grain size greatly. Local galvanic ele- 
ments may afford corrosion protection, if the addition form- 
ing the local element is more noble than Pb. This effect is 
lost if the addition forms appreciable quantities of eutectic 
with Pb, though if the addition is worked into Pb mechani- 
cally (rather than melted with Pb) the effect may again be 
present. RFM (4) 

The Influence of Moisture on the Reaction Between Sulfur 
and Silver, Joun Wma. Smitu. Journal Chemical Society, Apr. 1931, 
pages 860-863. 

To determine if moisture is necessary for the reaction be- 
tween S and Ag, experiments were performed in which 
powdered § in contact with Ag-strips was sealed in glass 
tubes with and without P2Os. In the tube containing mois- 
ture the Ag strip was appreciably tarnished within a day, 
and after a year had almost entirely disintegrated. In the 
tube containing Pe20Os, however, the strip remained com- 
pletely unchanged for a year, increasing the temperature up 
to 150-160° C. having no effect. Drying with CaCle instead of 
P2005 also inhibits the reaction considerably. It is shown that 
the reaction is not dependent on the presence of Og. Ha (4) 

Some Causes of the Staining of Strip Brass in Process. 
a K. Sxrnner. Metal Industry, N. Y., Vol. 30, Apr. 1932, pages 
140-142. 

Brown, black and red stains result from the annealing 
operation or from the combination of annealing and pickling. 
Black stains appear readily on annealing in an oxidizing 
atmosphere. Red and brown stains from annealing are scarce. 
Red stains are caused by pickling stock in hot solutions or in 
solutions having high localized acid concentration if stock 
has black oxide of Cu on it. Another common cause is having 
2 adjacent laps of coiled stock whose surface is covered with 
oxide, in contact while pickling. Impure wash water brings 
about staining. With proper annealing equipment to elimi- 
nate oxidation and with proper attention to the other fac- 
tors, red stains can be practically prevented. PRK (4) 

The Protection of Magnesium Alloys Against Corrosion. 
H. Sutton & L. F. Le Brocg. Engineering, Vol. 132, Dec. 18, 1931, 
pages 771-772. 

Condensed from paper read before the Institute of Metals, 
Zurich, Sept. 14, 1931. See Metals & Alloys, Vol. 3, Jan. 1932, 
page MA6. LFM (4) 

Corrosion of Steels at High Temperature, L. Losana. Industria 
Chimica, Vol. 6, Jan. 1931, pages 11-15; Vancoram Review, Vol. 2, Oct. 
1931, pages 147-148. 

24 samples of steel] with different contents of Ni, Cr, W, V, 
Mo were exposed to the action of air as well as to exhaust 
gases at 600°-1050° C. Mo was found to retard corrosion 
greatly, with low as well as high Ni. W had little influence 
except in combination with Mo. V above 1% increased cor- 
rosion. The results are of the same order in air as those in 
exhaust gases. Ha (4) 

Water Pipe Conduits with Protective Layers on the Inside. 
(Wasserleitungsréhren mit inmnen angebrachter Schutz- 
schicht.) Die Réhrenindustrie, Vol. 24, July 2, 1931, page 159. 

The various methods leading to the formation of an inside 
protection (a) while being in use and (b) to the artificial 
protective layer before the installation, are reviewed. The 
latter group refers mainly to a discussion on galvanized 
tubes and pipes with bituminous and concrete layers. The 
utilization of Pb and Cu pipes is considered. EF (4) 
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Corrosion in Spots Through Drops. (Lochartiger Anfrass 
durch Tropfen.) W. Werner. Paper before the First Corrosion Con- 
gress of the Verein deutscher Ingenieure, Verein deutscher Eisenhiitten- 
leute, Deutsche Gesellschaft fiir Metallkunde, Verein deutscher Chemi- 
ker, Oct. 20, 1931, Berlin. 

The author endeavored to prove experimentally Evans pre- 
diction on the electro-chemical mechanism of spot corrosion 
under a drop of water. This was made possible by electri- 
cally isolating from its surrounding part of the iron surface 
below the drop of water. The largest e.m.f. measured was 
somewhat above 100 mv. It is further shown that aired 
electrodes are nobler than electrodes which are not aired 
when whirls of water are absent. Evans theory fits the ob- 
servations of the authors, but they contradict the theories 
which have been developed by Maass & Liebreich. GN (4) 

Effect of Oxygen Concentration on Corrosion Rates of Steel 
and Composition of Corrosion Products Formed in Oxy- 
genated Water. G. L. Cox & B. E. Rorerueri. Industrial & Engineer- 
ing Chemistry, Vol. 23, Sept. 1931, pages 1012-1016. 

Bibliography of 20 references. With varying amounts of 
O in water, the corrosion rates of steel are shown to be 
proportional to the O concentrations approximately for con- 
centrations below 5.5 ec. per liter. At higher values the re- 
lationship is not linear, and the deviations become more 
pronounced as the O concentrations increase, indicating that 
the resistance to the transfer of O to the metal surface in- 
creases because of changes in the nature of the corrosion 
products. MEH (4) 

Corrosion Rates of Steel and Composition of Corrosion Prod- 
ucts Formed in Oxygenated Water as Affected by Velocity. 
B. E. Roetuetr & R. H. Brown. Industrial & Engineering Chemistry, 
Vol. 23, Sept. 1931, pages 1010-1012. 

It has been found that, as the rotational velocities of steel 
in oxygenated water increased, the corrosion rate increased 
to a maximum, decreased to a very low value, and increased 
again to a somewhat higher value at very high velocities. 
The variations in corrosion rate are due to (1) differences 
in the type and uniformity of corrosion-product film formed, 
(2) changes in liquid-film thicknesses, (3) erosion. (4) 

Corrosion and Its Technological Aspects, (Die Korrosion in 
ihre technologischen Zusammenhiingen,) E. H. Scuurz. Paper 
before the First Corrosion Congress of the Verein deutscher Ingemieure, 
Verein deutscher Eisenhiittenleute, Deutsche Gesellschaft fiir Metallkunde, 
Verein deutscher Chemiker, Oct. 20, 1931, Berlin. 

The process of corrosion of a metal under given condi- 
tions can safely be judged only when all factors that affect 
the process are known, Some examples are given which 
show that in many cases slight differences in the nature of 
the corroding medium have a much greater effect upon cor- 
rosion than have variations of composition of the material 
subjected to corrosion. It is incorrect to speak of corrosion 
resisting alloys; there are only materials which are resistant 
to one or several media of corrosion. The factors which in- 
fluence corrosion are classified: (1) composition and treat- 
ment of the material, (2) construction and shape of the 
material, (3) the media of corrosion which, in turn, are 
subjected to a great variety of conditions, (4) additional 
conditions such as wear, vibrations, stray currents and oth- 
ers. The importance of many individual effects upon cor- 
rosion is still underestimated. GN (4) 

The Fight Against Rust. (Im Kampf gegen den Rost.) 
H. WeEnHNER. Gesundheits-Ingenieur, Vol. 54, Jan. 3, 1931, pages 1-6. 

Free and combined COg as factors which cause rust are 
discussed. WHB (4) 

Intergranular Corrosion. Chemical & Metallurgical Engineering, 
Vol. 39, Mar. 1932, page 129. 

Abstract of paper by P. Payson given before American 
Institute of Mining and Metallurgical Engineers, Feb. 1932. 
Intergranular corrosion of steel of the 18-8 class is dis- 
cussed. See Metals & Alloys, Vol. 3, Aug. 1932, page MA 238. (4) 

The Results of Accelerated Corrosion Tests on Stainless 
Steels (Résultats d’essais activés de corrosion sur aciers 
inoxydables). Jean Cournot. Comptes Rendus, Vol. 193, Nov. 30, 
1931, pages 1091-1093, 

The author describes the results of a number of corrosion 
tests made on stainless steels conforming to specifications 
laid down by the Services Techniques de l’Aéronautics fran- 
caise. 7 of the 18-8 type, one containing 10% Cr and 23% 
Ni, 2 containing 3% Cr and, as a basis of comparison, a pure 
Fe. The test methods used were as follows: (a) alternate 
immersion over periods of 10, 20, and 50 days; (b) spray 
tests over periods of 10, 20, and 50 days; (c) perhydride tests 
over periods of 1, 2, and 3 days. Artificial sea-water, made 
to specification, was used. The loss in weight, the breaking 
stress and deflection in stamping (presumably Erichsen 
test, and the appearance of the pieces were carefully noted. 
Cournot concludes that the perhydride test is less sensitive 
than the others but has the advantage of being extremely 
rapid. The alternate immersion and emersion method gives 
the most regular results, particularly in so far as loss of 
weight measurements are concerned. The spray test shows 
up variations in mechanical properties due to the formation 
of pits in the samples. In the stamping test, determinations 
of breaking strengths are definitely more valuable than de- 
flection determinations. It is concluded that the results ob- 
tained by the different methods referred to allow a very 
clear idea of the resistance of these steels to corrosion. The 
article is accompanied by a diagram showing the results of 
the loss in weight measurements obtained. OWE (4) 

Special Austenitic Steels for Severe Corrosion Resistance. 
James A. Parsons, Jr. & Eart Ryver. (Duriron Co.) Metals & Alloys, 
Vol. 3, Mar. 1932, pages 56-60. 

The authors discuss the requirements for metal parts in 
steel pickling equipment where the corrosive is acid with 
very substantial amounts of ferric and ferrous salts in solu- 
tion. They describe their methods of test which have been 
arranged to give as near as possible the service corrosion 
conditions. Ni-Cr austenitic steels from 8-35% Ni and 2.5-18% 
Cr, sometimes with small percentages of Mo and Cu added, 
were tested. The effects of heat treatment and C content 
upon the intergranular attack are discussed. Suitable in- 
erease in Cr, lowering the C content, and the judicious use of 
added elements are the means of avoiding the intercrystal- 
line attack. WLC (4) 
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Guarding Against Corrosion in Acetic Acid Kquipme 
D. F. Ornmer. Chemical & Metallurgical Engineering, Vol. 39 ~ 
1932, pages 136-139. o) as 

Anhydrous acid dissolves or disintegrates fibrous material 
such as wood and packing material. Use of wood is limited 
to strengths of acid up to 25%. Rubber hose is extensive] 
used for handling cold vinegar. Wrought Fe and mild steels 
are not satisfactory materials. Cu has a satisfactory life in 
all concentrations and temperatures if liquid is free of dig- 
solved oxygen: Cu vessels and tubing have been successfy]} 
Ag-plated to give almost perfect resistance to hot acia 
vapors mixed with air. Al bronze castings are satisfactory 
if free of pores. Duriron is unaffected by acid of all con- 
centrations and temperatures even in the presence of oxygen 
and it is used in contact with Cu. The latest improved tech: 
nique of welding of stainless steels of low C content re- 
moves the danger of cracking when such joints are useq 
in vinegar or stronger acid. Thin parts made of Ta which 
has almost perfect resistance to acetic acid, are electro- 
plated with base metal to desired thickness and strength 
Pure acid containing less than 4% water has no effect on 
Al: however if formic acid is present as an impurity, cor- 
rosion occurs. PRK (4) 

Corrosion and Erosion, The Steam Engineer, Vol. 1, Apr. 1932 
pages 295-297. vies 

A review is given of the causes of corrosion under differ- 
ent conditions met with in steam plant operation. AHE (4) 

Electrical Methods Proposed for Preventing Scale and 
Corrosion in Steam Hoilers. Wm. L. DeBAuFRE. Combustion, Vo] 
3, May 1932, pages 21-29. ¢ 

Comprehensive discussion of 4 proposed electrical methods 
(1) Nee-wat system; (2) Kirkaldy system; (3) Hauptvoge] 
system; and (4) Agfil system. Theories and principles in- 
volved are explained. Operation of some of the principal 
methods is described. The writer concludes that there may 
be some merit in electrical methods of preventing scale and 
corrosion in steam boilers, but that such methods may not 
be a preventative in all cases. In any such application the 
complicated arrangement of tubes, drums, etc. in a modern 
steam boiler makes it practically impossible to obtain a 
uniform effect of the impressed electrical current througch- 
out the whole structure, Considerable research will probably 
be required to make definite determinations, and also 
whether electrical methods have any advantages over chemi- 
cal methods or both methods should be used. DTR (4) 

New Developments of the Condenser-Tube Problem. S:¢:- 
MUND Hirscu & ALFRED SCHIMMEL. Shipbuilder, Vol. 38, Mar. 
pages 194-195. 

In a review of the methods adopted to prevent condenser 
tube corrosion both in the manufacture of tubes and in their 
subsequent treatment, it is stated that the reports of the 
German Corrosion Committee show that it has been possible 
by these means to appreciably reduce the corrosion in con- 
densers of reciprocating steam engines, but that much dam- 
age is still experienced in turbines. Reference is also made 
to the difficulties encountered in the manufacture of Ni-Cu 
condenser tubes and to the improvements which have been 
effected in recent practice. The 80% Cu, 20% Ni alloy is con- 
sidered the most suitable. WHB (4) 

Protective Coatings in Water-Tube Boilers and Steam Tur- 
bimes. Ciarence J. Hunter. Steam-Plant Engineering, Vol. 1, Feb. 
1932, pages 37-38. 

A general discussion. AHE (4) 

Tube Failures in 1,400 Ih. Boilers. Power, Vol. 74, Oct. 13, 
1931, pages 542-543. 

A report presented at the annual meeting of the German 
Association of Boiler Owners, 1931. The greatest difficulty 
encountered in operating the 100 atmosphere pressure boilers 
at Mannheim was corrosion of boiler tubes. The failures a 
described in detail with the various treatment methods used. 
There is no fundamental connection between corrosion and 
high pressure. Mo steel tubes were used, thus permitting 
thinner walls due to higher yield point. AHE (4) 

Steel, Iron and Alloys. C. E. PrumMer. Factory & Indus 
Management, Vol. 8, Jan. 1931, pages 50-51. E 

A list of 186 American alloys is tabulated which are 
grouped as follows: 1. Light-metals, resistant against at- 
mospheric corrosion; 2, Cr alloys, stainless steels, resistant 
against atmospheric corrosion and HNO3; 3. Cr alloys, very 
resistant against atmospheric corrosion and oxidation at 
high temperatures and HNOgs; 4. Cr-Ni-alloys, resistant 
against atmospheric corrosion, oxidation at high tempera- 
tures, and HNOg; 5. high Cu-containing bearing metals, 
very resistant against atmospheric corrosion and H2S0xq: 6. 
Ni-Cr alloys, same as 3; 7. Si alloys, resistant against 
H2S0O4; W alloys, resistant against corrosion and wear. The 
components are Al, Cr, Co, Cu, Mn, Mo, Ni, Si, W, C. Ha (4) 

The So-Called “Non-oxidizing,” Chemically Resistant Stee!s. 
(Les Aciers chemiquement resistants dits “imoxydables.”) 
A. Portevin. Revue Universelle des Mines, Series 8, Vol. 7, Feb. 15, 
1932, pages 198-223. 

The various forms and causes of corrosion of steel are 
reviewed and the means so far used to reduce or eliminate 
this corrosion by addition of other materials are discussed. 
These additions must be, by nature, nobler, less liable to 
attack or passive by forming a protective film; they must 
be able to enter into solid solution with the steel. The latter 
property increases with the increase of the melting point of 
the alloyed elements and with the chemical proximity of 
these elements in the periodic system, and further with the 
similarity of the crystalline system. These items are treated 
in detail and the various forms of structure (martensitic, 
austenitic, ete.) expiained in their relation to corrosion. 
The fields of application of rustless steels, particularly in 
the chemical industries are reviewed. Ha (4) 

Dissolution Velocity of a Few Zinc-Silver Alloys in Acids. 
(Liésungsgeschwindigkeit einiger Zink-Silberlegierungen in 
Sauren.) M. Centnerszwer & M. Srraumanis. Zeitschrift fiir physi- 
kalische Chemie, Vol. 156, Sec. A, Aug. 1931, pages 23-27. 

It is found that Ag accelerates the dissolution velocity 
only if other, also accelerating additions, are present. In cer- 
tain Zn-Ag alloys the velocity constant varies in the same 
magnitude as the molecular conductivity as required by the 
theory of local elements. Ya (4) 
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Corrosion by Underground Waters. N. Simpexin. Jron & Coal 
Trades Review, Vol. 124, Mar. 4, 1932, page 402; discussion, Mar. 25, 
1932, page 513; Colliery Guardian, Vol. 144, Mar. 18, 1932, pages 538- 


40. 
, The extreme importance for mining operations of the 
quality of the water occurring underground is pointed out 
in its bearing on the equipment, pumps, fittings, pipes, boil- 
ers, etc. Especially dangerous is the liberation of hydrogen 
py the action of acid waters on steel pipes. Methods for over- 
coming the difficulties and resulting damage and danger are 
discussed at great length. VVK + Ha (4) 

Pipe Line Corrosion and Soil Conductivity, Engineering News 
Record, Vol. 107, July 23, 1931, page 135. 

Observations of corrosion, electric current and soil condi- 
tions on 9 pipe lines, made by the Bureau of Standards, led 
to the conclusion of a definite correlation between pipe cor- 
rosion and soil resistivity. Where soil conductivity is high, 
corrosion occurs. A method of measuring soil resistivity with 
2 oak rods tipped with Fe, one carrying a small flash light 
battery and the other, a milliammeter with 100 milliampere 
scale was used. The rods are pushed down into the ground 
about 8” apart. The soil resistivity was measured along pipe 
lines and all stretches in which the soil was abnormally 
conductive were found to be regions of corrosion trouble and, 
generally, of current departure. The soil resistivity at such 
places was usually below 500 or 600 ohms/ cm.® With higher 
resistivities, no marked corrosion was found. Ha (4) 

The Relative Corrodibilities of Ferrous and Non-Ferrous 
Metals and Alloys. Part III.—Final Report The Results of 
Three Years’ Exposure at Southampton Docks. Newton FRIEND. 
Institute of Metals, Advance Copy No. 590, Apr. 1932, 8 pages. 

Parts I and II appear in Journal Institute of Metals, Vol. 39, 
1928, page 111 and Vol. 42, 1929, page 149. The bars were ex- 
posed at approximately half-tide level. The products of cor- 
rosion were removed and the corrodibility judged by the loss 
in weight. Results for 72 bars representing many ferrous and 
non-ferrous metals and alloys are given. Commercially pure 
Sn and Zn were not as resistant to corrosion as materials of 
lower purity. Brasses with the smallest grain size were the 
most resistant. Ni-Cu alloys offered great resistance to cor- 
rosion. An arsenical Cu was more resistant than As-free Cu. 
Tension, riveting, and cold working did not appreciably 
affect the resistance on Ni-Cr steels, but cracks appeared at 
welds in these steels. Some of the alloy steels exhibited 
localized corrosion. 9 references. JLG (4) 

Comparisons of Electrolytic Deposits of Zine and of Cadmium 
from Point of View of the Protection of Steel Against Corro- 
sion (Comparison des dépots électrolytiques de zinc et de 
cedmium au point de vue de la protection de Pacier contre la 
eorrosion). H. Ficour & P. Jacquet. Comptes Rendus, Vol. 194, Apr. 

1932, pages 1493-1495. 

‘fhe authors describe the results of a large number of 
systematic tests conducted with the view of determining the 
st satisfactory conditions for utilizing the 2 types of coat- 
. referred to in the title. Deposits were made upon plates 
basic Bessemer steel containing 0.063% C. Variations were 
.de in the methods of preparing the pieces before treat- 
nt, in the composition of the baths, and in the conditions 
ler which electrolysis was carried out. Subsequent to coat- 
ig, samples were submitted to 3 types of corrosion tests: (a) 
» salt spray at 15°-20° C., (b) warm, humid atmosphere, 
.d (c) outside atmosphere. Corrosion was measured in 2 
iys: (1) by the time of exposure after which there was a 
finite appearance of rust, and (2) by variations in the 
eight of the pieces. The results varied slightly, according 
» the method of producing the deposits. The results of the 

ts are given in 2 tables which are reproduced below. The 

ults shown in the first table indicate that Cd offers better 
tection against corrosion than Zn in the salt-spray test 

1 in the warm, humid atmosphere. In the atmospheric test, 
wever, Zn proved to be better than Cd. It was noticed that 
lefinite solution of the coatings, most pronounced in the 
se of Cd, occurred when the samples were exposed to the 
tside atmosphere. 
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Table I 
Number of Hours of 
Exposure Prior to 

Appearance of Rust 

(Weight of Deposit) 
bad a a od 
£ E £ £ 
oc Mo) Mo} Mo} 
pe ~~ p>, > 
Method of Nature of o & © © wo So Ww 
Corrosion Deposit S& Se S Se 
Cadmium 650 1075 1500 1740 
Salt-spray Zinc (B. cyanide) 200 960 1050 1300 
Zinc (B. sulphate) 155 615 945 1165 
Warm, humié Cadmium SS O—»—E—EEEEre 


Ly Zinc (B. cyanide) 184 395 2087 2345 
atmosphere Zi::c (B. sulphate) 50 152 378 1525 
Outside ‘3 amium 1056 1968 2736 5700 
atmosphere Zine (B. cyanide) 4416 10320 511600 _........ 


Table II 
Increase of Weight 
(in mg./dm.?) 


Method of Nature of for an Exposure of 
Corrosion Deposit 175 hr. 225 hr.465 hr. 800 hr. 


Salt-spray Zinc (B. cyanide) 32 37 73 103 
| Gade = sulphate) s. rs z. o 
ma admium 

Warm, humid jZine (B.cyanide) 65 77 115 150 


atmosphere | Zine (B. sulphate) 70 SS 840° = csows 


Diminution of Weight 
(in mg./dm.2) 
for an Exposure of 
550 hr. 1150 hr. 1680 hr. 2200 hr. 
Outside {Zine Bee 40 143 212 266 
atmosphere Zinc (B.cyanide) 0.6 3.7 22.8 34 


OWE (4) 


| Zine (i 28 30 36 43 








Copper and Brass Pipes and Tubes. Wa. G. Scunetper. Journal 
American Water Works Association, Vol. 23, 1931, pages 974-992. 

A general discussion of Cu and brass tubes, covering cor- 
rosion costs, health, and strength, including resistance to 
freezing strains. WAT (4) 


The Corrosion of Iron; Protective Coatings. (La Corrosion 
du Fer; les Revetements Protecteurs.) M. R. Arzens. Revue 
Fonderie Moderne, Vol. 26, Feb. 25, 1932, pages 61-69. 

The causes of corrosion and in particular of atmospheric 
corrosion are explained, the chemical transformations result- 
ing from it for different metals and the corrosion products 
are described and various theories briefly discussed. The 
metal coatings for rust protection, oxides or salts, enamels, 
paints and coatings and the manner of preparation of the 
piece to be protected for the respective coatings are described 
in detail. 17 references. Ha (4) 


Rust Protection of Cadmium Deposits. (Ueber die Rost- 
schutzwirkung der Kadmiumniederschlige.) G. Bucuner. Ober- 
flachentechnik, Vol. 9, Apr. 1932, pages 80-81. 

The paper gives the present views on the superiority of 
Cd plating as compared with galvanizing. The rust protec- 
tive action of Cd deposits depends mainly on the nature of 
the metal on which the deposit is made, on the conditions of 
plating and the weight of the deposit per unit area. The 
critical thickness is about 350 to 450 mg./dm.2 which with a 
sufficient margin of safety would mean about 600 mg./dm.2 
in practice and corresponds to a thickness of 0.0075 mm. All 
Cd deposits are at first porous and require a further treat- 
ment. Ha (4) 

The Action of Sea-Water on Mild Steel. G. D. Bencoucn & 
A. R. Leg. Iron & Steel Institute, Advance Copy No. 3, May 1932, 
17 pages. 

An acid open-hearth steel containing 0.13% C, 0.15% Si, 
0.034% P, 0.034% S, 0.46% Mn, 0.20% Ni, 0.04% Cr, 0.05% Cu 
and 0.02% O was used. Samples were completely immersed in 
stagnant sea water and in N/2 solution of NaCl at the con- 
stant temperature of 25° C. and under a pressure of 760 mm. 
Hg. The atmosphere in contact with the solutions was air, 
Oz, or A. The amounts of O2 absorbed and the He evolved 
were determined by ingenious methods. The weight loss was 
also determined. A large portion of the corrosion in sea 
water was found to be due to a reaction that liberated Hoe, 
but in the absence of Oe, no He was liberated even after 110 
days immersion. The rate of corrosion in sea water was 
greater than in N/2 NaCl. The greater corrosion rate in sea 
water was a result of the reaction that liberated He. The rate 
of corrosion in sea water in contact with Oe was only 20% 
greater than the rate in contact with air; in N/2 NaCl the 
rate is increased 2 or 2% times by replacing air with Ogo. It 
was not found possible to prepare a mixture of inorganic 
salts, with or without saponin, that would give the high 
rate of corrosion observed with sea water. The greater rate 
in sea water is attributed to the presence of organic matter 
in solution. Oxidation of sea water with permanganate de- 
creased the corrosion rate. It is suggested that the evolution 
of He may be an important factor in determining the ad- 
hesion of paints on steel immersed in sea water. 8 references. 


JLG (4) 

A New Aluminum Light Alloy, Chiumin, Icurro Iitaxka. Pro- 
ceedings Imperial Academy, Tokyo, Vol. 7, Apr. 1931, pages 161-164; 
Journal Society Mechanical Engineers, Japan, Vol. 33, 1930, pages 


203-208. 

Chlumin, an alloy of Al, Cr, Mg and Fe, is compared with 
some other well-known Al alloys in regard to its resistance 
to corrosion in NaCl solution and casting and rolling prop- 


erties. WHB (4) 
Corrosion Protection of Light Metals. (Korrosionsschutz 
von Leichtmetall.) L. Scuirrer. Deutsche Motorzeitschrift, Vol. 9, 


Jan. 1932, pages 10-14. 

In addition to the American Alclad and the German Allau- 
tal process of coating light metals by pure Al, a double 
coated Duralumin, designated as Duralplat has been brought 
on the market (German Patent 244,554) characterized by a 
corrosion resistant Al coated alloy subject to age-harden- 
ing (K 50). Micro-photographs are presented showing the 
intimate contact due to a diffusion of virgin metal and plate 
attained by thermal treatment. Enlargements of cross-sec- 
tions of Brinell indentation marks (load 750, 1000 and 2000 
kg.) are given to prove the favorable deep drawing prop- 
erties of the plated surface layer which is uniformly de- 
formed with the underlying carrier. The physical properties 
of Duralplat coincide with those of the Duralumin alloy 681: 
elongation — 15 — 18%, yield point — 26 kg./mm.2., tensile 
strength — 38 kg./mm.2 Various kinds of corrosion tests in 
North Sea water and atmosphere showed after one year’s 
exposure, that Duralumin lost 38% of the former elongation, 
7% of its tensile strength, whereas Duralplat suffered only 
negligible losses of physical properties. Apart from the 
favorable bonding properties and the marked corrosion re- 
sistance, the resistance to mechanical wear, surface injuries, 
etc., are stressed in contrast to the soft surface of Alclad 
and Allautal. EF (4) 


Intercrystalline Corrosion of Duralumin. A. J. Srvrry, K. G. 
Lewis & H. Sutton. Institute of Metals, Advance Copy No. 598, Mar. 
1932, 17 pages. 

A short-time test for determining the susceptibility to in- 
tercrystalline corrosion was developed. In this test the 
Duralumin samples were immersed in a 1 N solution of 
NaCl containing 1% HCl by weight. The effects of over- 
straining on reaction to this test were examined. When over- 
strained by tension there was a slight tendency towards in- 
creased corrosion. When overstrained by compression there 
was a critical range of stressing, 14-17 tons/in.,2 which pro- 
duced marked attack. From observations on samples 
quenched from various temperatures, it was found that those 
quenched from the higher temperatures were less subject to 
intergranular attack. Quenching in boiling water increased 
the tendency to intergranular corrosion. The rate of harden- 
ing at room temperatures of Duralumin quenched from vari- 
ous temperatures is shown in the form of curves. In general, 
the quenching temperature (between 470 and 520° C.) did 
not have a great effect on the subsequent hardening at room 
temperatures. 7 references. JILG (4) 
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Metallography & Macrography (5a) 


Solubility of Carbon in Alpha Irom and Changes in Prop- 
erties of Industrial Iron Produced by Heat Treatment under 
A; Point. (Sur la Solubilité du carbone dans le fer alpha et 
les variations résultantes des propriétés du fer industriel en 
cas de traitment thermique au-dessous du point A;). E. 
Houpremont. Revue de Métallurgie, Vol. 29, Mar. 1932, pages 133-139. 

The phenomena of C solution in a-Fe and the variations 
in properties produced by it and studied by Koester (Archiv 
fir Eisenhtittenwesen, 2, 1929, pages 503-522) form a typical 
example of the precipitation hardening such as observed in 
duralumin. Studying the amount of C precipitated and held 
in solution using colorimetric C determination it was found 
that quenching above Ai point has no effect on consequent 
hardening by aging. Quenched from 680° C. low C deep 
drawing steels did not stiffen when cooled in the furnace, 
responded to air hardening when sufficiently thin, and after 
water quenching and aging at 50° for 36 hours lost most of 
the deep drawing characteristics, Several day aging at room 
temperature produces the similar effect. The effect of age 
hardening is almost inversely proportional to the C content 
becoming undistinguishable at 0.6% C., JDG (5a) 


Metallographic Investigations of Electric Welds. (Metallo- 
gzraphische Untersuchungen von Elektroschweissverbind- 
ungen.) C. J. Hoppe. Elektroschweissung, Vol. 3, Apr. 1932, page 72. 

The article summarizes the results of welding tests by 
Professor Paton, Kiew, Russia. The points investigated in 
particular are: (1) Effect of super-heating in welding on 
the structure and change of the mechanical properties of 
the base metal, (2) depth of the superheated structure of 
the base metal, (3) changes of the welded joints when sub- 
jected to loads (4) failures of weld seams. GN (5a) 

Significance of Structure and Constitutional Diagrams for 
Engineering Design. D. Hanson. Journal Institute of Metals, Vol. 
50, Feb. 1932, pages XV-XX. 

The author points out that the metallurgist and the en- 
gineer, in order to fully appreciate the suitability of alloys 
for engineering purposes, should both possess sufficient 
knowledge of structure and constitution so that they sup- 
plement each other in the development of materials with 
desirable properties. Ha (5a) 

The Macro-Etching of Aluminium-Silicon Alloys. W. HuMeE- 
Rotuery. Engineering, Vol. 132, Sept. 18, 1931, page 383. 

See Metals & Alloys, Vol. 2, Dec. 1931, page 301. LFM (5a) 

The Constitution of the Liquid and Solid Alloys of the 
Copper-Gold System, Examined Thermodynamically. F. H. 
genie Transactions Faraday Society, Vol. 28, May 1932, pages 455- 
457. 

The liquid and solid solutions are derived from monatomic 
molecules of Cu and of Au. PRK (5a) 

On the Equilibrium Diagram of Fe-Mo-C System, T. TAxke!. 
a no Kenkyu, Japan, Mar. 1932, pages 97-124; Apr. 1932, pages 
142-173. 

By means of thermal, dilatometric and magnetic analyses 
as well as microscopic examination, the equilibrium diagram 
of alloys containing less than 6% C in the system Fe-C-Mo 
was constructed as in the figure. A ternary solid solution » 
which has been formerly known as a double carbide, is 
formed by the peritectic reaction melt + MoeC <y wu, and this 
phase forms eutectics with other binary phases. A maximum 
point P was found on the monovariant curve O203 and two 
ternary eutectic points at O, and Os respectively. The y 
phase of Fe is only stable at high temperature and is de- 
composed by the peritecto-eutectoid reaction y + w<«» FesC 
+a(Fe). y solid solution does not coexist with e (FesMoe) 
phase. ¢ solid solution (FeMo) is stable only at high tem- 
perature and is decomposed by the eutectoid reaction as in 
the binary system. Another ternary phase ¢ was often ob- 
servable in high Mo and high C alloys but this phase has 
not yet been determined well. KT (5a) 


The Magnetic Transformations of Ferro-Magnetic Metals 
(Die magnetischen Umwandlungen der ferromagnetischen 
Metalle). Rup. Ruer. Zeitschrift fiir anorganische und allgemeine 
Chemie, Vol. 205, Apr. 20, 1932, pages 230-234, 

Recent tests which were carried out with an especially 
sensitive apparatus have not corroborated the views of 
Burgess and Crowe which have been held so far, that mag- 
netization is a reversible process. Contrary to expectation, 
it was shown and confirmed by tests with different kinds of 
iron that the magnetic conversion at heating is different 
from that at cooling. This behavior can only be explained 
by the existence of a phase conversion, that is for an allo- 
tropic conversion of the usual type. Ha (5a) 

The Application of the Polarization Microscope in the 
Study of Copper Alloys. (Die Anwendung des Polarisations- 
mikroskopes bei der Untersuchung von Kupferlegierungen.) 
- ed Scuwarz. Zeitschrift fiir Metallkunde, Vol. 24, May 1932, pages 

A general account of the use of the polarization micro- 
scope in the study of Cu alloys. Illustrated by numerous 
photomicrographs, including 12 excellent photomicrographs 
in color. RFM (5a) 

Crystallization of Metals and Alloys under Pressures up to 
20,000 Atmospheres. G. Wetter. Przeglad Techniceny, Vol. 70, 1931, 
pages 153-157. 

See Metals & Alloys, Vol. 3, May, 1932, page MA 124. (5a) 

On the Coarse-grained Recrystallization of Cold-drawn 
Seamless Mild Steel Tubes. (Ueber grobkirnige Rekristalli- 
sation kaltgezogener nahtloser Rihre aus Flussstahl.) A. 
Pome & E. Hotwec. Die Réhrenindustrie, Vol. 24, June 4, 1931, pages 
133-135; June 18, 1931, pages 148-150; July 16, 1931, pages 172-173; 
July 30, 1931, pages 184-185. 

See Metals & Alloys, Vol. 3, Feb. 1932, page MA 35. EF (5a) 

Normalizing Automobile Sheet Steel. Witt1am F. McGarrirty 
o. H. V. Anperson. Iron Age, Vol. 128, Dec. 17, 1931, pages 1543- 
1584. 

Abstract of a paper read before the American Society for 
Steel Treating at Boston. See “Effect of Normalizing on the 
Grain Structure and Physical Properties of Automobile Sheet 
Steel,” Metals & Alloys, Vol. 3, May 1932, page MA 124. VSP (5a) 
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On the Question of the Allotropy of White Tin 


Equilibrium Diagram end the 


of the System Tin-Cadmium, Y. Mary. 
yaMa. Kinzoku no Kenkyu, Jan. 1932, pages 1-32 (Japanese); Science 
Reports Tohoku Imperial University, Vol. 20, 1931, pages 649-630, 
The allotropy of white Sn at 150°-200° C’ was studied by 
means of several physical methods of high sensitivity. The 
result of measurement of electric resistance of pure Sn dur- 





; ing cooling from m 
c (the cooling velocits 
| 0.7° C./min.) showed no 

“od abrupt change in the 


resistance-temperature 
curve, but was very 


too A smooth. In the differ- 
L J ential Ghetometric meas- 
urements no discon- 
180F g tinuity or break was ft 
- \ served, the neutral body 
ba | being pure Ag. The sen- 
sitivity of this meas- 


urement was nearly 
1/530,000. A _ differentia} 
thermal analysis showed 
also no irregularity, the 
neutral, in this case, be- 
ing pure Cd. A silver 
joo} constantan thermo- 
' couple was used for the 
seb | differential couple, and a 
platinum gold-palladium 

couple for the tempera- 
0 ture measurement of the 
Se ne ae Oe ee Ca tonndinccndin specimen. The sensitivity 

eo @ © 6 ¢ * & §F of the apparatus for 

-— wWe% Co temperature measure- 

ment was such that 1 mm. of the scale deflection corre- 
sponds to 1/235° C. In the measurement of the thermoelec- 
tromotive force of the couple Cu-Sn, no abrupt change was 
observed. In X-ray analysis, spectrums were taken at rcom 
temperature and at 152-163° C., passing a constant current 
of 2.1 to 2.2 ampere through the specimen, and also at 220- 
223° C., the 3 spectrums were identical. From those results it 
was concluded that Sn has no transformation at a high tem- 
perature. Sn-Cd alloys were also studied by the same physical 
methods and offered an equilibrium diagram shown in the 
figure. The eutectoid transformation at 130° C. is not caused 
by the transformation of Sn, as it has often been assumed to 
be. Cd is soluble in Sn up to %% at room temperature. See 
also Metals & Alloys, Vol. 3, Aug. 1932, page MA 240. KT (5a) 


The Chromium Iron Constitutional Diagram. F. Ancocx. En- 
gineering, Vol. 132, Oct. 9, 1931, page 457. 
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See Metals & Alloys, Vol. 3, Jan. 1932, page MA/7. LFM (5a) 
Discussion on some Important Factors Controlling the 
Crystal Macrostructure of Copper Wire Bars. American Institute 


Mining & Metallurgical Engineers, Technical Publication, No. 485, May 
1932, 15 pages. 

Discussion of the paper by L. H. DeWald, Technical Pub- 
lication No. 429, See Metals & Alloys, Vol. 2, Dec. 1931, page 
302. JLG (5a) 

Manganese has Stabilizing Effect on Criticai Ausicnitic 
Alloys. Howarp Scort. Steel, Vol. 90, Jan. 25, 1932, page 28. 

An abstract of a paper delivered before the Institute of 
Metals division of the American Institute of Mining & Meial- 
lurgical Engineers, Boston, Sept. 1931. See “Transformational 
Characteristics of Iron-Manganese Alloys,” Metals & Alloys, 
Vol. 3, Feb. 1932, page MA 34. JN (5a) 


The Shapes of Growth of Metallic Crystals. (Die W «ach- 
stumsformen von Metallkristallen.) G. TammMann & bk. L. 
Drever. Zeitschrift fiir anorganische und allgemeine Chemie, Vo! )5, 
Apr. 8, 1932, pages 77-80. 

How the shape of a crystal and its growth is influenced 
was observed by the separation of a metal from a mixture 
of 2 metals with widely different melting points, for instance, 
Cu-Bi, Ag-Pb, Zn-Pb. By changing concentration and cool- 
ing velocity the separation temperature and separation 
velocity can be influenced. A few drawings are given show- 
ing the shapes of crystals as they change under different 
conditions; the former view that crystals can only occur in 
polyhedric forms is not tenable, as the surface tension can 
at sufficiently high temperature overcome the strength of 
the crystal and round off its edges and corners. Ha (5a) 

The Velocity of the Displacement of the Grain Borders in 
the Primary and Secondary Recrystallisation of Aluminum. 
(Die geschwindigkeit der Korngrenzenverschiebung bei der 
primiiren und sekunderen Rekristallisation des Aluminiums.) 
G. Tammann & K. L. Drever. Zeitschrift fiir anorganische und allge- 
meine Chemie, Vol. 191, July 7, 1930, pages 69-73. 

The average number of crystals/mm.2 which are formed in 
cold-rolled Al after annealing at 600° C. decreases from 120 
after the first minute to 35 within 30 min. and after this 
time only little with further annealing; this is due to a 
continuovs fine film surrounding the grains. The average 
linear velocity of the displacement of the grain borders de- 
creases after the first minute from 0.0185 to 0.00011 mm. 
after 30 min. and to 0.0000076 mm. after 120 minutes, The di- 
rection of growth greatly influences the velocity of growth 
and depends also on the duration of annealing. Ha (5a) 

A Study of Common Soft and Dead Soft Steels From the 
Point of Dilatometric Anomalies. (Etude sur des aciers ordi- 
naires doux et extra doux notamment au point de vue des 
anomalies dilatométriques.) J. Sxicte. Revue de Métallurgie, Vol. 
29, Apr. 1932, pages 169-182; May 1932, pages 252-258. 

Dilatation curves taken with Chevenard dilatometer hav- 
ing mechanical recording device on many low C steels made 
by 6 different methods showed that the shape of the curves 
might be very different particularly in regard to the Ag point. 
It is affected by P content higher than 0.10%, long heating at 
red heat particularly in an atmosphere of hydrogen and 
twisting at a red heat. The orientation of specimens in re- 
gard to rolling and the gas content of steel do not seem to 
have any influence on the shape of the curves. See also 
Metals & Alloys, Vol. 3, May 1932, page MA 121. IDG (5a) 
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some New Aspects of the Iron-Carbon Diagram. H. A. 
ScuWaRTZ. Transactions American Society for Steel Treating, Vol. 19, 
Mar. 1932, pages 403-437. 


Includes discussion. See Metals & Alloys, Vol. 3, Apr. 1932, 
page MA $1. (5a) 


The Application of the Law of the Sum of the Heights in 
an unequilateral Triangle to Calculations in Melting Tech- 
nique. (Die Anwendung des Hihensummensatzes eines un- 
gleichseitigen Dreiecks auf schmelztechnische Berech- 
nungen.) U. Rerzow. Die Metallbérse, Vol. 21, June 13, 1931, pages 
1107-1108; June 20, 1931, pages 1155-1156. 


The utilization of the height-sum law (graphical repre- 
sentation of three quantities the sum of which remains 
constant) for the determination of the behavior of ternary 
compounds is dealt with in a lecture before the 9lst Natur- 
forscher Versammlung, Kénigsberg, 1931. Two applications 
are given as examples: one of which refers to a binary Sn 
solder and the other to a ternary Bi-Pb-Sn alloy. The graph- 
ical solution is given in detail. EF + Ha (5a) 


The Transformations of Metals. (Ueber die Umwandlungen 
von Metallen.) Atrrep Scuutze. Zeitschrift Verein Deutscher 
Ingenieure, Vol. 76, Jan. 30, 1932, pages 108-112. 


The transformation of metals, that is the change from one 
modification to another of a solid materia) without any 
change in their chemical composition, has been observed in 
many metals and is of great importance in explaining the 
nature of refining. The behavior of Fe, Tl, Ni, Co, Mn, Sn, 
Sb and Zr which possess distinct critical points is discussed; 
metals not having a critical point although formerly sup- 
posed to have, are Al, Zn, Cd, Bi, Si, Ge, Ti. The reasons for 
such non-existence are discussed; curves are reproduced. 63 
references. Ha (5a) 


On a Self-Recording Dilatometer for Quenching and the 
Mechanism of Nodular Troostite Formation in Carbon Steels. 
S. Sato. Kinzoku no Kenkyu, Apr. 1932, pages 174-188 (In Japanese) ; 
Science Reports Tohoku Imperial University, Vol. 20, 1931, pages 260- 
267 (In English). 

A new self-recording apparatus for taking thermal ex- 
pansion-temperature curves during quenching was designed. 
The form of curwes recorded by the apparatus shows the de- 
gree of quenching efficiency of the media. During the 
quenching of a carbon steel, the austenite begins to be 
transformed into martensite at about 200° C. or at a still 
lower temperature in the case of oil quenching, but in the 
case of a more severe quench, such as water quenching, the 
transformation begins to take place at markedly higher 
temperatures, i. e., at about 300° C. The martensite expan- 


sion or the development of martensite during water quench- 
ing is greater than in the case of oil quenching. This is in 
good agreement with the fact that the amount of retained 


austenite in quenched steel is greater in the case of oil 
quenching than in water quenching, and also in view of the 
fact that the austenite — martensite transformation is much 
facilitated by an internal stress caused by quenching which 
is greater in the case of water quenching than in the case 
of oil quenching. The author also found that a very thin 
coxting of fine clayey particles on the surface of the speci- 
men considerably favored the quenching action. The author 
named this coating “facing.” The favorable effect of the fac- 
ins in obtaining a uniform quenching of the specimen is 
probably due to the prevention of a direct contact between 
the highly heated steel surface and water or oil, a rapid 


formation of vapor on the surface of the specimen being 
thereby avoided. Since the change of austenite into marten- 
si is accelerated by internal stress, it may be expected that 


during the transformation, the martensite will first be formed 
at several centers on the grain boundary of the mother aus- 
tenite, because owing to the impurities present in the steel, 
the crystal lattice on the boundary is much more distorted 
than the lattice within the grains themselves. Consequently, 
when the lowered Ar, transformation begins to take place 
at 500°-600° C., some portion of the austenite at several spots 
on the grain boundary will be first transformed into mar- 
tensite. The martensite is immediately decomposed into 
cementite and Fe, and as this change being accompanied by 
recrystallization, the characteristic pattern of martensite is 
destroyed. This process starts from various points where the 
stress is especially great and extends in every direction in- 
dependent of the orientation of the austenite, resulting in a 
structure which we call nodular troostite. In the case of a 
rolled and quenched specimen a banded troostite is some- 
times observed, which is attributed to the mode of distri- 
bution of impurities. KT (5a) 


_ The Segregation Problem. (Zum Kornseigerungsproblem.) 
>, SCRSURE. Zeitschrift fiir Metallkunde, Vol. 23, Aug. 1931, pages 237- 


The Segregation accompanying the freezing of a liquid 
alloy exhibiting complete miscibility in the liquid state but 
only partial miscibility in the solid state is studied mathe- 
matically and experimentally. Upon the assumption of im- 
mediate diffusion in the liquid state and of the absence of 
diffusion in the solid state during the freezing process, the 


p 
p-l 


y 
where | = quantity of remaining melt, c = original compo- 
Sition of melt in second metal, y = composition of remaining 
melt in second metal, and p = distribution coefficient of sec- 
ond metal between melt and separated solid. Equations are 
developed for the additional cases in which p is not a con- 
Stant: (a) when # is a linear function of y, and (b) when / 
is a quadratic function of y. The application of these equa: 
tions to segregation in alloys of Al with Cu, of Al with Zn, 
of Cu_with Zn, and of Cu with Sn was studied experiment- 
ally. It was found that the q solid solutions of Cu in Al 
and of Sn in Cu form from a melt with almost no diffusion 
in the solid state, but that the q solid solution of Zn in Al 
forms with appreciable and that of Zn in Cu with almost 
complete diffusion in the solid state. RFM (5a) 


c 
following equation for segregation is developed: 1 = (—) 


Structure & X-Ray Analysis (5b) 


A Gas X-Ray Tube for Crystal Structure Analysis. H. Ker- 


a Review of Scientific Instruments, Vol. 3, Mar. 1932, pages 145- 


The necessary intensity of X-ray beams for crystal struc- 
ture analysis was obtained by providing sufficient cooling 
to allow for large current carrying capacity by making use 
of cellophane windows and by placing the slit in the evac- 
uated system so that a close approach to the target is pos- 
sible. The construction is described in detail and a few Laue- 
pattern photographs illustrate the results obtainable. Ha (5b) 


The Mechanism of the Allotropic Transformation of Cobalt 
and Thallium. (Ueber den Mechanismus der allotropen 
Umwandlung von Kobalt und Thallium.) U. Dentincer. Metall- 
wirtschaft, Vol. 11, Apr. 15, 1932, pages 223-225. 

10 references. Similar to Co, Tl has a hexagonal lattice 
which changes to a face centered cubic at 231° C. By slow 
cooling from a melt large hexagonal single crystals of Tl 
were obtained which broke up after heating above 230° C. 
and cooling. This shows that a cubic single crystal must 
first have been formed from the melt. In the cubic to hexa- 
gonal transformation that plane of the 4 crystallographic- 
ally equal ones is preferred which is most nearly parallel 
to axis of the rod, because thereby the least surface en- 
largement occurs. The energy necessary to produce a trans- 
formation increases with decreasing grain size and with a 
grain size of .1 y the energy is of the order of the total 
transformation heat. It is proved by thermodynamics that 
thereby a temperature hysteresis occurs, that the tempera- 
ture of the cubic to hexagonal transformation is consider- 
ably lowered independent of the rate of cooling. The tem- 
perature drops to such an extent that the diffusion pro- 
cesses at the grain boundaries which are necessary for the 
transformation to take place cannot proceed noticeably, In 
this way the transformation can be completely prevented, 
in the same manner as with rolled sheets and small grained 
powder of Co. CEM (5b) 


The Formation of Superlattices in Alloys of Iron and 
Aluminum. A. J. Braptey & A. H. Jay. Proceedings Royal Society, 
Vol. 136A, May 1932, pages 210-232; Jron & Steel Institute Advance 
Copy No. 4, May 1932, 19 pages. 

A quantitative examination has been made of the inten- 
sities of the lines of a series of powder photographs of 
alloys of Fe and Al in the range Fe-FeAl. All the alloy 
structures are primarily based on a simple body-centered 
cubic lattice like that of q-Fe, but a detailed examination 
of alloys in the annealed and quenched states gave widely 
differing results. Alloys quenched from 900° C. and above 
show a random distribution of atoms up to 25 atomic % Al. 
Between 25 and 26% Al there is an abrupt change in struc- 
ture and cubic centers differ in composition from cube 
corners. The intensity measurements show that in the 
quenched alloys with ordered arrangement one set of posi- 
tions is occupied only by Fe atoms, but the other set con- 
tains Fe and Al atoms in varying proportions depending on 
the alloy composition. Annealed alloys with less than 18% 
Al have a random distribution, and from 40% to 50% they 
have the FeAl type of structure exactly like the quenched 
alloys in this range. At intermediate compositions a new 
type of structure appears which is of the type FegAl. In 
the FesAl arrangement the Al atoms lie on a face-centered 
cubic lattice forming a superlattice with dimensions twice 
as great as those of the small body-centered cube. Intensity 
measurements have been used in order to follow out in a 
detailed manner the process of the building up and decay 
of the FesAl structure. There is no precise composition at 
which the FesAl structure can be said to begin or end, and 
the structure is not completely realized even at the theo- 
retical composition. JLG + WAT (5b) 


X-Ray Studies on Bi Single Crystals. A. Gorrz & R. C. 
HERGENROTHER. Physical Review, Vol. 40, Apr. 1932, pages 137-150. 

An X-ray analysis of different types of Bi single crystals 
is described in order to decide whether or not the differ- 
ence in density, electric conductivity and thermal e.m.f. ob- 
served between Bi crystals grown within or outside of a 
transverse magnetic field were caused by a change in lat- 
tice spacing or due to an alteration of the lattice para- 
meter. The Bi crystals were grown by the method described 


by Goetz, and the cleaved planes (111) and (111) were 
used. Two different methods have been used to measure 
the integrated reflected intensities for different orders. By 
means of a new photographic method the intensities of the 
first to the fifth order have béen compared and no con- 
sistent change of the parameter could be found. In addition 
to the photographic records an ionization method of high 
sensitivity has been used involving a new type of X-ray 
spectrometer—designed by Hergenrother—in connection with 
a Hoffman electrometer. The photographic results were veri- 
fied and the integrated intensities could be measured up 
to the seventh order, thus permitting much greater accu- 
racy in the determination of the parameter than has been 
previously reported. Making use of Pauling and Sherman's 
computations of the atomic structure factor and applying 
an experimentally determined value of the Debye factor, 
the parameter along (111) was found to be 0.359 A. U. + 
0.0006 A. U. which value lies well within the limits of Hassel 
and Mark and is slightly larger than James’ observation. 
The non-existence of a change in lattice structure and in 
parameter for the crystals grown within and outside of a 
transverse magnetic field shows that the electric volume 
effects which distinguish the 2 types of crystals can exist 
in spite of the unchanged conditions for the existence and 
distribution of the “free” electrons as given by the geo- 
metric configuration of the atoms in the lattice. Hence the 
cause of these effects can only be ascribed to changes of 
certain variations in the lattice, the period of which must 
be many times larger than the size of an elementary rhom- 
boheder in order to be undetectable to X-ray analysis. This 
implies the assumption of very large “mean free paths” for 
the electrons in a crystal. WAT (5b) 
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The Molecular Process of Crystal Growth in Hexagonal 
Metals, Deposition upon Monocrystalline Hemispheres of Zinc. 
Paut A. Anverson. Physical Review, Vol. 40, May 1932, pages 596-606. 

The growth of a single crystal rod of Zn is allowed to 
proceed from a small orifice into a mass of molten Zn and 
the monocrystalline hemisphere thus formed isolated by ro- 
tation of the apparatus. The hemisphere is subjected to 
uniform bombardment by Zn vapor and observation of the 
growth on its surface forms the basis of a study of the 
variation of depositional rate with crystal surface struc- 
ture. It is assumed, with Kossel and Stranski, that the 
force acting upon an atom which has struck the crystal 
surface is qualitatively proportional to the number of con- 
tiguous lattice atoms and a “force series” is drawn listing 
the relative depositional energies for 11 typical positions 
of different surface structure. With the aid of this force 
series the macroscopically observed growth on the experi- 
mental crystal is interpreted in terms of atom-by-atom 
deposition. WAT (5b) 


The Dependence of Tamman’s Resistance Limits on the 
Crystallographic Orientation. (Zur Frage der Abhingigkeit 
der Tammannschen Resistenzgrenzen von der kristallo- 
graphischen Richtung.) R. Grocxer & L. Grar. Metallwirtschaft, 
Vol. 11, Apr. 15, 1932, pages 226-227. 

16 references. Single crystals of Au-Zn alloys were pre- 
pared by melting pure Au and Zn in graphite crucibles in 
an atmosphere of COs. After X-ray examination of the 6 mm. 
diameter rods, specimens were chosen which were so orient- 
ed that in one case the surface of the cube, in the other 
the surface of the dodecahedron was exposed. Single crys- 
tals containing 52 atomic % of Au with body centered cubic 
lattice and regular atom distribution were treated with 
concentrated HCl with and without N oxides, with concen- 
trated HCl and HeOe2 and with aqua regia for several days. 
The two surfaces, containing different proportions of noble 
and base metals, were equally resistant to these reagents. 
From this result the general deduction is made that in all 
binary lattices in which the coérdination group of the first 
sphere always consists of only one kind of atoms the re- 
sistance limits are independent of the crystallographic di- 
rection of'the attack of the solvent. CEM (5b) 


X-Ray Examinations in Practice. (Riéntgenuntersuchungen 
im technischen Grossbetrieb.) A. Herr. Die Werkzeugmaschine, 
Vol. 36, Jan. 15, 1932, pages 1-3; Jan. 30, 1932, pages 27-28. 

The article gives’'a general description of the X-ray radio- 
graphy methods with special reference to the equipment 
used. The importance of the methods is illustrated by prac- 
tical examples. 4 references. GN (5b) 


Art and Science of Metallography. S. L. Goopare. Heat Treat- 
ing & Forging, Vol. 18, Feb. 1932, pages 133-136. 

Review of some of the information about the crystal 
structure of metals disclosed by X-ray studies. MS (5b) 


Simplification of X-Ray Examination of Coarse Metallic 
Structures by Practical Means. (Vereinfachung von roent- 
gentechnischen Grobstrukturuntersuchungen durch prak- 
tische Hilfsmittel.) W. Grimm & F. Wutrr. Autogene Metallbear- 
beitung, Vol. 25, Mar. 1, 1932, pages 65-75. 

The authors describe an outfit of the practical and port- 
able apparatus for the examination in the shop and in the 
field with X-rays; direct inspection on luminescent screens 
and photographic exposure is possible. The arrangements 
of instruments and accessories are illustrated and directions 
given for protection from the radiations of the X-ray tube. 
In many cases tungsten-powder is recommended in place 
of lead powder as protection. Ha (5b) 

Line Spectra of the Elements. R. C. Ginns. Reviews of Modern 
Physics, Vol. 4, Apr. 1932, pages 278-470. 

The early observations and systems are classified. A bib- 
liography of several thousand references is given. WAT (5b) 


Influence of Temperature on the Crystal Structure of Elec- 
trodeposited Antimony. H. Kersten. Physics, Vol. 2, Apr. 1932, 
pages 276-279. 

It is shown by X-ray diffraction methods that “explosive” 
Sb is amorphous before exploding and crystalline after- 
ward. The crystal structure of electrodeposited Sb is in- 
fluenced also by the temperature of the plating bath. The 
electrodeposited Sb has an amorphous structure when elec- 
troplated at temperatures below 25° C. The _ structure 
changes from amorphous to crystalline between 25° and 30° 
Cc. The structure from 30° to 70° C. is nearly constant, while 
above 70° there are changes in the position and intensity of 
lines which indicate changes in the structure. WAT (5b) 


A Step Further in X-Ray. Herzert R. ISENBURGER. American 
Machinist, Vol. 76, Jan. 28, 1932, page 133. 

By shifting the tube in relation to the film during ex- 
posures 2 images of the same section are recorded. By this 
method the location and extent of any defect may be de- 
termined. RHP (5b) 


The New X-Ray ‘Microscope’. Gaytorp Jounson. Scientific 
American, Vol. 146, May 1932, pages 278-282. 

R. A. Millikan’s “X-ray microscope,” built by two of his 
scientific associates, for studying the atomic structure of 
metals is described in a popular manner with illustrations 
and diagrams. WAT (5b) 

X-Ray Examination of Welded Parts of Steel Construc- 
tions, (Rintgenpriifung geschweisster Stahibauwerke.) C. 
Kantner. Elektroschweissung, Vol. 3, Feb. 1932, pages 21-24. 

The paper first reviews the results of previous examina- 
tions of steel constructions, deals with the equipment re- 
quired and then reports the results of the author’s own 
examinations and finally stresses the point that X-raying 
of structural parts while in use will find an increasing ap- 
plication. GN (5b) 

Influence of Hydrogen Ion Concentration on the Crystal 
Structure of Electrodeposited Cobalt. H. Kersten. Physics, Vol. 
2, Apr. 1932, pages 274-275. 

Co crystallizes in the cubic and hexagonal systems. By 
means of X-ray diffraction it is shown that Co electrode- 
posited from high pH (alkaline) sulphate solutions has a 
hexagonal structure which changes into a mixture of hexa- 
gonal and cubic, as the pH is decreased. A schematic dia- 
gram of the X-ray camera is presented. WAT (5b) 
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PHYSICAL, MECHANICAL & MAGNETIC TESTING (6) 


Determination of the Poisson Ratio of Ro 
Sheets. (Bestimmung der Poissonschen Zahi u porn 
Zinkbleche.) H. SieclerscuMipt. Zeitschrift fiir--Metallkunde VoL 
24, Mar. 1932, pages 55-56. co rss; 

oisson’s ratio is determined along different directj i 
rolled Zn sheet 2 mm. in thickness, and this anisotrons ts 
found to be consistent with the crystallographic anisotropy— 
preferred orientations—previously observed. The Poisson's 
ratios observed are as follows: parailel to rolling direction 
0.299, perpendicular to rolling direction 0.226, norma] to 
sheet surface 0.324-0.315. These differences conform to pre- 
viously observed differences in Young’s modulus and in 
thermal coefficient of expansion. RFM (6) 


Magnet Steels and Permanent Magnets. K. L. Scorr. Electy;. 
cal Engineering, Vol. 51, May 1932, pages 320-323. 

The relationship between the remanence of a permanent 
magnet and its shape was derived from a great number of 
tests which permitted the laying out of a nomographic chart 
from which the physical dimensions of magnets for definite 
requirements can be taken. The results are discussed with 
respect to other magnetic quantities and are presented in 
curves, but no general rules can be given. WHEB + Ha (6) 


Recent Measuring Methods for Machine Tools (Neuere 
Messverfahren fiir Werkzeugmaschinen). E. Sacusenzerc & 
W. Osenzerc, Zeitschrift Verein Deutscher Ingenieure, Vol. 76, Mar 
12, 1932, pages 262-268. 

The instruments and measuring methods which have lately 
been developed in the laboratory for machine tool investi- 
gations and machining operations at the Technical Univer- 
sity Dresden, comprise mechanical, mechanico-optical, elec- 
trical and electro-optical processes for the determination of 
the magnitude and the temporal course of the forces oc- 
curring in the different machining operations. The arrange- 
ment on the machine tool and the manner of operation of 
the instruments as well as their records are described in 
detail and illustrated. Ha (6) 


Elastic Torsion Testing of Steel Spring Wires, (L’essai 
de torsion élastique des fils d’acier pour ressorts.) M. Bonzet. 
Revue de Métallurgie, Vol. 29, May 1932, pages 229-237. 

The results for the performance of helical springs based 
on formulas derived from tensile testing do not take into 
account many factors strongly affecting the performance 
of springs and easily shown by actual torsion testing. Sev- 
eral examples of this are given. JDG (6) 


Wear of Gauges. Metallurgist, May 1931, pages 71-73. 

Extended abstract of a paper by’ Otto Nieberding. See 
“Wear of Metals with Special Consideration of the Measur- 
ing Faces of Gages,” Metals & Alloys, Vol. 2, Nov. 1931, page 


255. VVK (6) 
Springs and Spring Steel. Engineering, Vol. 132, Dec. 25, 1931, 
page 795. 


Short abstract of the Report of the Springs Research Com- 
mittee of the Department of Scientific and Industrial Research 
which summarizes the work which has been done by the com- 
mittee and indicates lines for future research. LFM (6) 


British Investigations of Steel Structures. Engineering, Vol. 
132, Sept. 18, 1931, pages 348-352. 

Describes tests conducted by the Department of Scientific 
and Industrial Research under the direction of R. E. Strad- 
ling and C. H. Lobban. The subjects being studied at the 
present time relate to the loads on floors, strains in build- 
ings, analysis of stress, specifications and properties of mna- 
terials, properties of welded connections, and the effects of 
vibrations. Illustrations are given of the various types of 
equipment used. LF™M (6) 


The Properties of Cold Drawn Bridge Wires, Engineering, 
Vol. 132, Aug. 14, 1931, page 204. 

Summary of a paper by L. S. Moisseiff. See “Investigation 
of Cold Drawn Bridge Wires,” Metals & Alloys, Vol. 2, Aug. 
1931, page 143. LIM (6) 


Procedure for the Notched Tensile Test. (Die Praxis des 
Kerbzugversuchs.) W. Kuntze. Metallwirtschaft, Vol. 11, Mar. 25, 
1932, pages 179-184. 

Contains = references. Only 3 cornered notches of variable 
notch anple and notch depth are considered. The ends of 
the test bais can be either smooth, threaded or slotted. The 
diameter of the bar should be not over 10 mm. and its 
length 50 mm. for small notch angles and 70 mm. for large 
notch angles. The radius at the point of the notch should 
be .1 to .15 mm. To obtain correct and consistent results it 
is of utmost importance that the test bars are properly ma- 
chined. The notch should be machined after the rest of the 
machining has been completed and the bar should be held 
in a chuck, not between centers. The free end of the bar 
must not be stressed during machining and good clearance 
for the cuttings is necessary. It is best to use comparatively 
high cutting speeds. Examples are given of the inconsistent 
results obtained when the machining operations are not 
properly carried out. However, with correctly prepared test 
bars the results are more consistent than in regular tensile 
tests. A special gage with thin pointed blades is used to 
measure the diameter of the notch and special holders which 
are suspended from centers are used to hold the test bars 
in the testing machine. CEM (6) 


Radiographic Tests of Cast Metal and of Welds. H. H. 
Lester. Engineers & Engineering, Vol. 47, Apr. 1930, pages 77-80. 

Advocates the systematic testing of castings and welds 
by examination of X-ray photographs and describes the 
beneficial application in U. Arsenal, Watertown. Good 
welding technique was achieved by correlation of various 
methods and the results of X-ray examination and rendered 
possible the extended use of welding. Some of the more 
common defects are explained and discussed. Ha (6) 


The Upper and Lower Yield Points in Steel Exposed to 
Non-Uniform Distributions of Stress. G. Coox. Engineering, Vol. 
132, Sept. 11, 1931, pages 343-345. 

Contribution to the Report of the Committee on Stresses 
im Overstrained Materials, presented to Section G of the 
British Association, London, Sept. 30, 1931. See Metals & 
Alloys, Vol. 3, June 1932, page MA 168. LFM (6) 
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Magnetic Measurements on Rhenium. (Magnetische Mes- 
sungen am Rhenium.) W. H. Atsrecut & E. WesER. Die Natur- 
wissenschaften, Vol. 19, Jan. 2, 1931, pages 20-21. 

Magnetic measurements on chemically pure Re (less than 
0.01% impurity) gave a spec. susceptibility at 18° C. of 
vy = + 0.046 10-6 (+ 0.02) whereas rhenium perrhenate 
proved to be diamagnetic, yielding y = - 0.13 (+ 0.05) at 
18° C. The Re values do not lie between the neighboring 
elements Os (+ 0.074 x 10-6) and W (+ 0.33 x 10-6). BEF (6) 

Resistance of Steels to Repeated Impacts (Résistance des 
Aciers aux Chocs Répétés). L. Grener. Aciers Spéciaux, Métaux 
et Alliages, Vol. 7, Mar. 1932, pages 82-92. 

Tests were made on the following steels: 

Mn Si P NS] Cr Ni 
No. i. wow C Steel 0.12 0.40 0.15 0.019 0.009 ..... ...... 
No. 4 2% Ni-steel 0.12 0.45 0.13 0.18 0.016 ...... 2.10 
No. 3 C Steel : . 


No. 4 Ni-Cr steel 
No. 5 Air hardening Ni-Cr 0.40 0.50 0.25 0.005 0.014 1.382 3.74 
No. 6 5% Ni-steel 0.15 0.32 0.30 0.02 0.015 0.55 5.20 

These tests showed that heat treatment of steel prior to 
its testing does not improve the resistance to repeated im- 
pact. No relation could be obtained between the elastic limit 
and the resistance to repeated impacts. GTM (6) 

Wall Thickness and Bending Strength of Cast Iron. 
(Wandstirke und Biegefestigkeit des Gusseisens). Hans Junc- 
sLUTH & Paut A. HeLrer. Archiv fiir Eisenhiittenwesen, Vol. 5, Apr. 
1932, pages 519-522. 

Results from the literature on transverse tests of cast iron 
bars of varying diameter were re-computed by 3 equations to 
obtain comparative data: 


een ” te (1) 
o’3(d = 30) G) 
f (d) a\2 (2) 
f(d=30) (3) 
- on X 1s (3) 
6EXD 
The equations afford simple means for critically examin- 


ing various data on deflection tests. Strain number is 
especially useful, for, besides acting as reliable indicator of 
wall thickness—sensitiveness, also distinguishes cast iron 
quality. Tramsverse section—sensitiveness of cast iron serves 
for deflection requirements if arrangement of material is 
given by a Maurer cast iron—diagram. As an example of 
‘omputing transverse test data on cast-iron bars of various 
diameters by the simplified comparative scheme, the authors 
use J. L. Jones’ results published in Proc. A.S.T.M., Vol 28, 
1928, Part 1, pages 142-143. 


Computed German Data 


Modulus Strain 

of No. 
; rup- Deflec- mm. X 

oa American Data Dia.of ture Deflec-_ tion 100 
Dia.of Load Deflec- bar, kg./__—ittion, for kg./ 


Bar, In. lbs. tion,In. mm. mm.2 mm. }\= 20 mm.,2 
2.25 14,850 0.095 57.2 27.5 2.42 34.0 124.0 
1.75 8,880 0.095 44.5 35.0 2.42 20.2 58.6 
1.25 3,738 0.116 31.8 40.4 2.94 12.7 31.4 
0.75 1,433 0.125 19.1 71.7 3.18 5.0 7.0 

DTR (6) 

Optical Polarization Tension Tests on Unsymmetrically 
Bent Corners and Double Bends. (Polarisationsoptische Span- 
numugsuntersuchungen an unsymmetrischen Stabecken und 
an Doppelhaken.) L. Ketrrenacxer. Forschung auf dem Gebiete des 
Ingemieurwesens, Vol. 3, Mar.-Apr. 1932, pages 71-78. 

The tension ratios in curves of unsymmetrical pieces 
loaded for bending were investigated experimentally. In ob- 
taining the increase in tension by calculation, an empirical 
formula, based on the results of numerous tests, was ob- 
tained for practical purposes. This formula cfin also be ap- 
plied in calculating tensions on other sides and for other 
loads where it refers back to a simple case of the tension at 
the curve. Similarly, in cases of simple and momentary ioad- 
ing, ‘the network of isolines and main tension spectra are 
obtained, The latter are particularly important, especially 
for use in placing reinforcements in reinforced concrete 
structures. In the second part of the experiment, an optical 
tension test on double bends was carried out. A comparison 
of the values of tensions obtained experimentally with the 
values used in ratios for sharply bent pieces indicates a 
remarkable co-ordination of the two. MAB (6 

New Apparatus for the Brinell Ball Test. (Nouvel Appareil 
pour VEssai a la Bille de Brinell.) Guitiery. Genie Civil, Vol. 98, 
Mar. 28, 1931, page 328. 

Description of an improved Brimell hardness testing ma- 
chine given to the Association for Testing Materials, Mar. 
1931. The machines measure automatically the diameter of 
the impressions. See Metals & Alloys, Vol. 2, Nov. 1931, page 
256. Ha (6) 

Tests on Tin-Base and Lead-Base Bearing Metals. C. JAKE- 
MAN & Guy Barr. (National Physical Laboratory). Engineering, Vol. 
133, Feb. 12, 1932, pages 200-202. 

Condensed from British Non-Ferrous Research Associa- 
tion; Research No. 43, Research Reports, Association Series, 
No. 289 A, Nov. 1931. Object of the research was to deter- 
mine the comparative chemical action of lubricants on Sn- 
base and Pb-base bearing metals. A complete description is 
given of the apparatus used and the results are presented in 
tabular form. Results show that an alkali metal-Pb alloy 
will run satisfactorily at moderate loads and temperatures 
when lubricated with mineral oil or compounded oil, but 
that the alloy d‘ssolves freely in olive or sperm oils. Neither 
high-Pb nor high-Sn alloys are readily attacked by mineral 
oil, compounded mineral oil or castor oil, but generally 
speaking, a higher friction loss will occur with a high-Pb 
alloy than with a high-Sn alloy. LFM (6) 









ELECTRO-CHEMISTRY (7) 
Electroplating (7a) 


Pitting in Nickel Solutions. W. M. Puititps. Monthly Review, 
American Electroplaters Society, Vol. 19, Apr. 1932, pages 9-11. 

Paper before Chicago Branch Annual Meeting, Feb. 27, 
1932. Pitting is due to dirt particles which act as insulators 
over small areas on which they rest. At such points the 
cathode potential is reduced below that of Ni deposition, 
but not below that required for deposition of H, Fe++ or 
Cu, if the latter metals are present in the bath. Hydrogen 
peroxide raises the hydrogen overvoltage and prevents H bub- 
bles forming, thus eliminating pitting. It also oxidizes Fe++ 
to Fe+++ and Cu, and prevents them from depositing on 
the cathode and forming pits. LP (7a) 

Procedure in Plating Rolled Zine and Zinc Die Castings. 
American Machinist, Vol. 75, Nov. 5, 1931, page 723. 

Chart indicates briefly the methods and formulas of solu- 
tions used. RHP (7a) 

Nickel and Chromium Plating of Aluminum Castings. (Die 
Vernickelung und Verchromung won Aluminiumguss.) 
Deutsche Motorzeitschrift, Vol. 8, Dec. 1931, page 418. 

This note decidedly denies that Al castings could not be 
Ni and Cr- plated. However, scrap metal frequently remelt- 
ed is unsuited due to the presence of oxides and pores. A 
dense casting is a pre-requisite for the successful plating 
operation thus restricting the use of sand castings. EF (7a) 

The Structure of Nickel Deposits. (Das Gefiige der Nickel- 
niederschlige.) Evcen WERNER. Oberflichentechnik, Vol. 9, Apr. 19, 
1932, pages 77-78. 

With the present trend to rapid methods of electroplating 
the proper, very careful preparation of the work regardless 
of kind of metal, and of proper treatment and composition 
of the electrolytic baths is of utmost importance. A few 
illustrations show the most recurring defects starting for- 
mation of rust or corrosion, and hints are given to avoid 
them. Ha (Ta) 

Hot Nickel Solutions and Low pH. Avex. Recmuntr. Monthly 
Review, American Electroplaters Society, Vol. 19, May 1932, pages 
15-21. 

Paper before Los Angeles Branch Annual Meeting, Mar. 
12, 1932. Operating details for applying Ni-Cu-Ni coating 
to steel bumper bars to a thickness equivalent to 200-300-400 
ampere-minutes respectively. The Ni bath contains 2.5 N. 
Ni, 0.21 N. Cl, 0.45 N. HgBOsg at pH of 4.0-5.4. Temperature 
115° F. and current density 35 amp./ft.2 Details of chemical 
control of all baths used are given. LCP (7a) 

High Temperature Chromium Plating. A. WiLttnx. Monthly 
Review, American Electroplaters Society, Vol. 19, Jan. 1932, pages 
40-49. 

Includes discussion, Paper before Philadelphia Branch 
Annual Meeting, Nov. 21, 1931. The author claims it is 
more economical to do Cr plating at 160° F. than at 100-135° 
F. The advantages are (1) wider plating range, (2) better 
throwing power, (3) increased current efficiency, (4) fast- 
er rate of plating, (5) less need for accurate control, (6) 
reduction of surface film of oxide during plating, (7) less 
porosity in deposit, and (8) harder deposit. The disadvan- 
tages are (1) larger generator required, (2) greater heat- 
ing facilities required, and (3) difficulty of using stopping 
off materials. The bath used contains CrO3s 250 g./l., SO« 
2.5 2./L. LEP (Ta) 

The Chromium Plating of Pure Aluminum and Aluminum 
Alloys. (Das Verchromen von Reinaluminium und Alumi- 
nium-Legierungen.) K. ALTMANNSBERGER. Aluminium, Vol, 12, Apr. 
31, 1930, pages 5-6; Korrosion und Metallschutz, Vol. 7, July 1931, 

ages 172-173. e 
‘ The objects are first plated with Zn, then with Ni and 
finally with Cr. Conditions of deposition are discussed. See 
Metals & Alloys, Vol. 3, Aug. 1932, page MA 245. Ha ( 7a) 

Chromium Plating Literature, (111) L. H. Decxe. Brass World, 
Vol. 28, Apr. 1932, pages 74-75. . 

This instalment deals with analysis. WHB (7a) 

Adhesion of Electrodeposited Nickel to Brass. A. W. Horn- 
ERSALL. Preprint, Journal Electroplaters & Depositors Technical Society, 
May 1932, pages 115-141. 

Adhesion of Ni electrodeposit on Cu and brasses was 
tested (1) qualitatively by pulling the deposit, not less than 
0.03 inch thick with pliers, and (2) quantitatively by “Ollard 
Test” (Transactions Faraday Society, Vol. 21, 1926, page 81) in 
terms of tons/in.2 Adhesion was then found to vary accord- 
ing to the nature of the brass surface, While a relatively 
high adhesion was obtained to filed or machined brass sur- 
face, only a slight degree of adhesion, such that the deposit 
could be pulled off with the fingers, was found in the case 
of “emeried” brass. The results obtained by the tests do 
not indicate the true adhesion as the test pieces invariably 
failed in the surface layers of the brass and not at the Ni- 
brass interface. In the majority of cases, heat treatment 
of the Ni coated specimens at 250° C. for 2 hours was found 
to improve very considerably the degree of adhesion of Ni 
deposit both on surfaces not etched during cleaning, and 
on a Cu under-coating from the acid sulphate bath. By 
these methods fairly strong adhesion was obtained on 
“emeried” brass. The degree of adhesion was found to in- 
crease gradually with the degree of etching, and it is con- 
cluded that the poor adhesion of electrodeposited Ni which 
occurs on unetched emeried brass is due partly to em- 
brittlement of the surface layers by adsorption of hydro- 
gen and partly to the inherently weak condition produced 
by the emery treatment. In the case of buffed brass, it has 
been found that the material which is particularly weak 
inherently, and which is principally susceptible to hydro- 
gen embrittlement, is confined to an extremely thin surface 
skin, probably less than 0.0005 mm. in thickness and that 
removal of this skin by means of etching treatment before 
deposition of Ni produces adherent deposits. Etching by 
means of mixed acids containing HNO: cannot be controlled 
satisfactorily. Anodic etching for 30 seconds and 10 amp./ft.2 
in KCN, 50 g./L., or in citric acid, 20 g./L. and ammonium 
citrate, 6 g./l., renders polished brass surface sufficiently 
etched to ensure adhesion without noticeably dimming the 
lustre. LOP (7a) 
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INDUSTRIAL USES & APPLICATIONS (9) 


Aluminum Transmission Lines in Italy. (Aluminium-Ober- 
leitungen in Italien.) Elektrotechnische Zeitschrift, Vol. 53, Apr. 
14, 1932, page 365. 

The Italian State Railways intend, in order to promote 
the Italian Al industry, to use Ai-steel wires, with a ratio of 
section of steel to Al of 1:4.29. About 100 miles have already 
been equipped with it. The elasticity modulus of these wires 
is 8500 kg./mm.?2; there are 30 wires of 2.7 mm, around a 
core of 7 steel wires of 2.7 mm., the outer diameter is 19.1 
mm.; weight 0.481 kg./m., elastic limit 5100 kg./mm.2, service 
load 1850 kg./mm.2 and resistance at 20° C. 0.162 ohm./km. 
On another pant of the lines a wire of Al alloy (Al 98.7%, Si 
0.6%, MgO 4%, FeO 3%) with an electrical conductivity 
of 31.5 against 35 for pure Al is used. The saving in weight 
amounts to 55% so that this alloy is particularly suitable 
for long spans. The wire consists of 37 strands of 2.6 mm. 
The outer diameter is 18.5 mm., weight 0.558 kg./m., resis- 
tance 0.155 ohm./km., and service load 1675 kg. Joints are 
made of Al alloy. 


Steel Pile Bulkhead Wall Retains Deep-Water Fill. Engi- 
neering News-Record, Vol. 108, Mar. 31, 1932, pages 468-470. 

Use of long steel sheetpiles for deep lake seawall is un- 
usual and new. Seven million cu. yd. fill adds 365 acres to 
Lincoln Park, Chicago. CBJ (9) 

Brick-On-Metal Base Fails on Illinois Test Road. Engi- 
neering News-Record, Vol. 108, May 12, 1932, pages 694-696. 

Brick pavement on sheet metal base constructed in 1930 
near Springfield, Ill., has recently been destroyed and re- 
placed. Brief description of the pavement is given, more 
complete details were in the Engineering News-Record, Oct. 
2, 1930, page 523. The results of the experiment indicate that 
a bituminous-filled brick surface must be constructed on a 
rigid base. Flexible bases cause loosening of the bituminous 
filler, thereby admitting surface water and ultimately re- 
sulting in the destruction of the mastic cushion. CBJ (9) 

Charging Boxes and Buggies Built of Welded Plates. Stcei, 
Vol. 90, Jan. 11, 1932, page 26. 

A description of the new welded steel plate charging boxes 
and charging box buggies in use at the open-hearth plant of 
the Lukens Steel Co., Coatesville, Pa. JN (9) 

Designs Promote Steel Use in Residence Construction. 
Steel, Vol. 90, Jan. 25, 1932, pages 26, 28. 

The construction of three different types of steel resi- 
dences is being undertaken in the Cleveland district. The 
first frameless steel house constructed entirely of welded 
steel sheets, will be erected by the American Rolling Mill 
Co. The entire house, consisting of 8 rooms, 2 baths and a 
2-car garage, will require only 14 tons of steel sheets, 16 to 
20 gage, consisting of less than 100 partially assembled 
pieces. The exterior will be covered with asbestos sheet and 
the interior with Masonite insulation board. J. A. Altschuler 
has applied for patents on the design of a residence made 
up of steel units fabricated in the shop and assembled on 
the site by means of properly concealed steel bolts. The 
outside may be finished in brick, tile or stucco and the in- 
side may be plastered and then covered with paint or paper. 
The Ferro Enamel Corp. will erect an 8-room residence con- 
structed entirely of porcelain enamel on steel. JN (9) 

Copper Pipe for Gas Distribution. Artuur F. Brince & FrRep- 
ERIC A. HouGnu. American Gas Journal, Vol. 136, May 1932, pages 
48-49; Gas Age-Record, Vol. 69, Apr. 23, 1932, pages 503-513. 

With present day construction methods Cu and steel are 
about equal in gas tightness. The life of gas mains depends 
upon varying conditions so that in certain conditions steel 
pipe is superior and in other conditions Cu alloy pipe will 
surpass. For economic calculations 30 years is assumed for 
the life of Cu alloy although in cases where only soil cor- 
rosion is the limiting factor, a much longer life will usually 
be realized. Cu pipe is probably unsuited for underground 
pipe in areas where stray current electrolysis is severe. Cu 
pipe should not be used to distribute gas containing as 
much as 1 grain of HeS/100 ft.8, unless the gas is dry. CBJ(9) 

New Avenues for the Use of Tin. Jerome J. Cortins. Mining 
Journal, London, Vol. 177, Apr. 16, 1932, page 257. 

2Fe (solid) + 3SnCle (molten) = FeeCle + 3Sn (molten). 
The Sn is deposited on the Fe, suggesting the possibility of 
tinning irregular manufactured articles. SnCle can be puri- 
fled by the reaction SnCle + Cle = SnCl4, SnClh + Sn = 
2SnCle. On cooling the solution, SnCle.2H2O crystallizes. The 
H2O of crystallization is evaporated, leaving molten SnCloe. 
On electrolysis Sn is deposited at the cathode and SnCl,g at 
the anode. The SnCl4 melting at 33° C, boiling at 114° C, is 
highly deliquescent. HeO can be added to it (not vice versa) 
to 1 part SnCl4 in 5000 without hydrolysis. It can be used 
as an antiseptic, as a weed killer, and as a substitute for 
AICls in petroleum cracking. AHE (9) 

Welded Structures, Castings and Forgings Compared. R. A. 
Butt. Tron Aae. Vol. 128, Dec. 24, 1931. pages 1620-1622. 

Abstract of a paper read before the National Steel Found- 
ers’ Association at New York. It reviews critically the char- 
acteristics of various classes of castings, of forgings and of 
welded structures. See “The Selective Application of Cast- 
ings,” Metals & Alloys, Vol. 3, July 1932, page MA214. VSP (9) 

Piccard’s Gas-Welded Aluminum Gondola. (Die autogen 
gzeschweisste Aluminium Kugel von Piceard.) Zeitschrift fiir 
Schweisstechnik, Vol. 21, July 1931, page 162. 

The Al-gondola of Prof. Piccard’s stratospheric balloon 
was made of 3.5 mm. Al sheets and assembled by gas weld- 
ing. Diameter was 2.1 m. EF (9) 

Large Uses of Steel in Small Ways. 200th. Article. Warm 
Air Furnaces. Steel, Vol. 90, Jan. 25, 1932, page 30. 

The production of warm air furnaces in the United States 
consumes 74,000 tons of steel annually, averaging 318 Ibs. 
for each installation. About 15% of all furnaces built are of 
all-steel construction. The superiority of steel vs. cast iron 
“stoves” for furnaces is still a matter of controversy. The 
further development of air conditioning furnaces promises a 
greater outlet for the use of steel. These furnace units filter 
the air, heat it in winter, and regulate the relative humidity 
of the air before circulating it through -the building. In 
summer, the air may be filtered, humidified and circulated 
without heating. JIN (9) 
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Ha (9) 


VLW—Light Metals and Their Application in Mining. (Die 
VLW—Leichtmetalle und thre Verwendung im Bergbau.) 
E. S1ecMunp. Aluminium, Hauszeitschrift V. A. W. und Erftwerk 
Vol. 4, Jan.-Feb. 1932, pages 33-38. , 

A few examples of the use of Duralumin, Elektron, Lautal 
and Silumin in coal cutters, drilling machines, oxygen con- 
tainers, tipples, etc. are illustrated. Savings in weight 
amounting to more than 50% as against steel are described 
in detail, Ha (9) 


Aluminum in Electro-Magnetic Constructions. (L’Alumi- 
nium dans les Constructions Electromagnétiques.) P. Savure:. 
Revue de L’ Aluminium, Vol. 9, Jan.-Feb. 1932, pages 1638-1642. 

For very large coils the author advises the use of Al wind- 
ings but these should be insulated and tightly wound; oxide 
insulation often causes failures. Several examples of mag- 
netic separators, brakes, etc. are discussed. AH+Ha (9) 

Construction of Bridges and Other Structures of the 
Deutsche Reichsbahn-Gesellischaft in 1931. (Der Briicken- 
bau und der Ingenieurhochbau der Deutschen Reichsbahn- 
Gesellschaft im Jahre 1931.) Scuarer. Die Bautechnik, Vol. 10, 
a 1932, pages 5-8; Jan. 15, 1932, pages 32-35; Feb. 5, 1932, pages 
63-65. 

Tests were made to determine the distribution of stresses 
on pillars and substructures of the bridge over the Sahie 
river, and to determine the coefficient of friction between 
the foundation and superstructures. Tests were also made 
on welds; static tests were made on welded seams. The cor- 
rosion-resistance of structural steels used was Getermined, 
and the effect of various protective coatings. Further in- 
vestigations included the determination of the endurance 
strength of the steels as related to seaming and welding. 
Preliminary instructions on how to apply surface coatings 
for protection against rust on bridges are given. MAB (9) 


Aluminum Foil Heat Insulation. T. A. So_zserc & W. P. Sry- 
cLaIR. Journal American Society of Naval Engineers, Vol. 44, May 
1932, pages 200-205; Power, Vol. 75, May 17, 1932, pages 717-718. 

Al foil was first used as an insulator by spacing flat sheets 
of foil 0.0003” approximately %” apart. Later it was found 
that good results could be obtained by slightly crumpling 
each layer and stacking or winding the sheets so that each 
sheet occupies a space of %”. The material is crumpled by 
hand just before installation. Embossed foil is used as it 
facilitates proper crumpling. The insulating effect of the foil 
is due to its high reflectivity and low emissivity. Foil 
0.00045” thick is used for crumpling. A roll of foil 7” in out- 
side diameter wound on a 1” diameter tube carries a length 
of 3700 ft. and weighs only i2 lb. Based on a width of 12” 
this makes 3700 ft.2 which when crumpled rolls up into 800 
board ft. of insulating space. The material is easily installed. 
On pipes or other surfaces where the insulation is exposed 
it must be protected by a heavier sheet of Al or galvanized 
Fe. Crumpled foil insulation has been used extensive]; 
abroad. It was found that the foil lost only about 1% orf ic. 
initial reflectivity on exposure to the atmosphere. The stand- 
ard salt-spray test spotted the foil in about 40 hr., and after 
200 hr. small holes were present. This is an excessively 
severe test, and indicates that foil has considerable resistance 
to corrosion. Foil insulation has the advantage of (1) very 
low weight, (2) cleanliness, (3) resistance to distintegration 
and “lumping” from vibration, (4) imperviousness to wate! 
and moisture, (5) low weight and space requirement of un- 
installed foil, (6) low specific heat, (7) ease of manufacture, 
and (8) fire resistance. It can be used at temperatures from 
0 to 1000° F. A small amount of microscopic tarnish has 
little effect on heat insulating properties. JLG+AHE (9) 


A General Study on the Strength of Materials to be Use: 
in Boiler Construction—Investigation on Causes of Failure» 
in Superheater Tubes (Une étude d@ensemble sur ia résis 
tance des matériaux a employer dans lia construction de’ 
chaudiéres—Recherche des causes daccident des tubes 4: 
surchauffeurs). G. Paris. Chaleur et Industrie, Vol. 13, Jan. 192 
pages 3-11. 

It is possible by means of examination of inner and oute: 
surfaces of the tubes and examination of fractures anc 
metallographic structure of the steel to determine the causes 
of tube breakage. On the inside, oxidation and decarburiza- 
tion can be observed as well as oxidation on the outside, 
these resulting from action of steam and vapor at high tem 
peratures. The critical points being in the neighborhood o! 
the service temperature, there is a greater danger of an- 
nealing and overheating in superheater tubes than in boiler 
tubes. While for boiler tubes a mild steel with 0.15% C is 
satisfactory, for superheater tubes a metal with better re- 
sistance to heat and steam is required. The use of special 
alloy tubes of high price does not seem to be a considerable 
advance over that of C steel tubes produced by specialized 
manufacturers. 20 photographs and micrographs. R 

Acid Resisting Metal Used for Picklers Racks. D. E. Stam™ 
&%, C. Weaver. Metal Progress, Vol. 21, Mar. 1932, pages 61-64. ‘ 

ickling baskets of cast bronze, Monel, “Duraloy” (high 
chrome iron), “Durimet” (Cr-Ni-Si alloy), “Nichrome” and 
“Hastelloy” are proving more economical and safer than 
the archaic wooden baskets. Nichrome and Hastelloy (Fe- 
Ni-Mo) are especially recommended for HCl. WLC (9) 

American and Foreign Automotive Steel. T. H. WICKENDEN. 
Metal Progress, Voi. 21, Mar. 1932, pages 57-60. 

A statistical study of steels now in use in the automotive 
industry for the manufacture of heavy duty units. It is 
pointed out that the tensile strength of gear steel is less 
important than its capacity to resist surface wear, and that 
pitting on a gear is due to repeated stressing above its en- 
durance limit in compression. Therefore case hardened gears 
are recommended. The tendency among foreign manu- 
facturers is towards an increased use of alloy steels. One 
aries peculiar to the foreign industry fs the use of an air 

ardening gear steel of analysis, C 0.30%, Ni 3.5%, Cr 1.50- 
1.75% and Mo 0.15-0.25%. A table of the British Engineer- 
ing Standards Association Specifications is included. WLC(9) 

Non-Ferrous Metals in the Automotive Industry. Francis 
A. Westsroox. Metal Industry, N. Y., Vol. 30, Apr. 1932, pages 145- 
146. 

A brief survey of the diverse uses to which Al, Cu, Ni, Pb, 
etc., are put and the quantities involved is given. PRK (9) 
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Many Metals Used in Navy Dirigible Akron. [ron Age, Vol. 
128, Nov. 5, 1931, pages 1173, 1221. 

While Al and its alloys predominated in the construction 
of the airship, several ferrous alloys and other metals were 
used. The outstanding requisites in the selection of metals 
were strength and lightness. Alloy steels in Ni, Cr-Mo and 
other grades were used. Ni steel is used for outrigger fit- 
tings. Exhaust manifolds are of stainless steel. Non-mag- 
netic alloy steel is used around the control board. Various 
fittings are of plain C steel. Gas and oil tanks and heating 
and ventilating pipes are of Al. Weight of electrical equip- 
ment is kept to a minimum by the use of Al and its alloys. 

VSP (9) 

Ancient Volumes in Vatican Protected by Steel Shelving 
—_ Sa Conditioning. Iron Age, Vol. 128, Sept. 3, 1931, pages 
632- . 

. Description of the installation by Snead & Co. of pressed 
steel shelves and cast iron supporting members. The air 
conditioning installed is the “zigzag” system developed in 
America. VSP (9) 

Cable Reels a Growing Outlet for Steel, Jron Age, Vol. 128, 
Nov. 19, 1931, pages 1294-1296, 

The advantages of steel reels are: they cannot rot; no re- 
nailing damage; rough edges cannot develop with hard 
usage; repair cost is low; they are exceptionally strong as 
to torsion, impact and crushing strains. Drums and heads 
are made of sheet steel in gages from No. 16 to No. 10. They 
are assembled by electric arc welding. VSP (9) 

New Constructions of Cylinder Covers of Oil Engines. 
(Neue Bauarten von Zylinderdeckeln fiir Oelmaschinen.) 
E. Kiernscumipt. A E G-Mitteilungen, Jan. 1931, pages 7-10. 

For cylinder covers which are subjected to particularly 
severe mechanical and thermal stresses, cast-iron has been 
used but this is never as reliable as steel. A new method is 
described by which the covers are soldered or brazed to- 
gether in parts of a very high-grade steel. Ha (9) 


Modern Metals for Decorating a Modern Playhouse. GreorcE 
KestTeR. Metal Progress, Vol. 21, May 1932, pages 25-29. 

An architect discusses the application of metals in secur- 
ing various decorative and architectural effects. WLC (9) 


Aluminum Alloys in Transportation. A. HotyHaver. Metal 
Progress, Vol. 21, Mar. 1932, pages 37-41. 

A summary of recent applications of Al base alloys in the 
construction of motors, aircraft, truck bodies, and railroad 
rolling stock, A new alloy containing Cu, Si, Ni, and Mg has 
a coefficient of expansion of .0000105/°F. between 70° and 
212°F. This lower expansion makes the metal useful for 
casting pistons of low clearance. Low centrifugal force on 
crankshafts is attained by making connecting rod of light 
\l alloy (4% Cu, .75% Si, and .75 Mn) having a tensile 
strength of 60,000 1b./in.2 The increased cost of manufactur- 
ing truck bodies and freight cars of Al is offset many times 
by saving in dead weight. Tank cars for transportation of 
corrosive chemicals are constructed of corrosion resisting 
Al alloys. WLC (9) 

Large Steel Saddle Castings. Iron & Coal Trades Review, Vol. 
124, Feb. 12, 1932, pages 278-279. 

Description of the molding and casting of the saddles for 
carrying the ropes of the new Hudson River Bridge. The 
saddles weigh 150 tons each. Ha (9) 

Forming, Annealing and Polishing of Utensils of 18-8. 
Metal Progress, Vol. 21, Apr. 1932, pages 44-47. 

Description of equipment and operations in the drawing 
of 18-8 by foremen of Lalance and Grasjean Co., Wood- 
haven, N. Y. The presses necessary for this material must 
be 3 times as powerful as those used for ordinary work in 
“e or Cu. Lubrication and die clearances are similar but 
more annealing operations are required to prevent cracking 
f 18-8. 5 minutes at 1950°F. followed by air cooling is sat- 
isfactory to remove the stresses; pickling is done hot in 
10% HCl followed by a dip in warm 10% HNOs. Finishing 
-onsists of grinding with muslin wheels loaded with 60, 120, 
ind 200 mesh grit at 2200 to 2500 r.p.m. and final buffing 
with tripoli and green rouge. WLC (9) 

Use of High Quality Cast Iron in Constructing Machines. 
(Verwendung von hochwertigem Gusseisen im Maschinenbau.) 
i” a penaaaae iar eae tinarint canes, Vol. 65, Mar. 5, 1932, pages 
29-30. 

C exists in cast Fe in the form of graphite or carbide. 
With the latter, when making hard tool steels, a lower Si 
content is used. The C content is usually held between 
0.5-0.8% for machine parts, so that the amount of pearlite 
is greater. The bath should be carefully watched, since in- 
clusions will form, resulting in fracture. Tensile strength 
can be increased with certain compositions of cast Fe by 
heat-treating. The varied effects of additions of Si, Al and 
Ni (to form graphite) and of Mn, P, Cr, S, and Mo (to form 
carbide) are discussed. Cr is specially advocated for hard- 
ness. MAB (9) 

Use of Triple Lead Jacket Cable in Unsafe Mining Districts. 
(Verwendung von Dreibleimantelkabeln in Bergschidenge- 
bleten.) G. Koppiin. Gliickauf, Vol. 68, Apr. 16, 1932, pages 373-374. 

A Pb-covered jacket surrounds each Cu wire in an A.C. 
3-wire mine transmission line instead of 1 Pb-covered 
jacket for all 3 wires, as in the common type of belt or ex- 
pansion cable. This new type of cable was installed at the 
Hoesch-Kiéln Neussen A.G. Mines and physical tests were 
made at the Kiéln-Riehl Wire & Cable Works. Comparison 
data against single Pb jacket show an approximate 10% in- 
crease in cost, together with 4 to 15% greater life and en- 
durance. In addition, this new cable is guaranteed to stand 
5% expansion as against 1.5 to 2.0% for so-called expansion 
cable. In dangerous mine areas the use of triple Pb jacket 
cable is far superior to the old type and will prove a real 
economy. DTR (9) 

Smoothness of Nitrided Surfaces. Correspondence from G. Ku- 
wapa. Metal Progress, Vol. 21, Apr. 1932, pages 71-72. 

Nitrided spinning rings for textile machinery are proving 
more resistant to abrasion and corrosion than polished parts 
of carburized steel. WLE (9) 


Why Steel Mine Cars. Donato D. Lone. Coal Age, Vol. 37, May 
CBJ (9) 


1932, page 199 
Advantages of steel mine cars are discussed. 





HEAT TREATMENT (10) 
Case Hardening & Nitrogen Hardening (1!0c) 


Gas Carburizing Processes Receive Wide Approval. Steel, 
Vol. 90, Jan. 4, 1932, pages 162-163. 

The continuous gas carburizing process is the outstanding 
development in heat treating practice for 1931. This process 
makes use of a continuous furnace and an atmosphere of 
flue gas (for its CO2g content) mixed with a hydrocarbon 
such as methane, butane, propane or natural gas. The oil 
carburizing process is another noteworthy development. 
This process utilizes a retort furnace in which drops of oil 
are continually introduced and vaporized to form a car- 
burizing gas. JN (10c) 


Nitrogenization of Some Special Steels by Ammonia. 
(Azotowanie pewnych stali specjalnych przez amoniak.) 
E. Steczxo, Prace Badawcze PWU, No. 1, 1931, pages 7-50. 

20 references. The investigations demonstrated that the 
steels containing Cr and Al are best suited to nitrogeniza- 
tion, the best temperature for the process being 500° C. 
These steels do not show any notable surface decarburiza- 
tion and when nitrided thus possess the superiority over 
others. The annealing even at as high temperature as 700° 
Cc. does not change the sorbitic structure of the nitrided 
sample. On the contrary other steels, and the plain carbon 
steels specially, show a distinct decarburization and de- 
terioration of the surface during nitriding. ZJ (10c) 


Surface Hardening with the Oxy-Acetylene Torch. (Die 
Oberflichenhiirtung mit der Acetylen - Sauerstofffamme.) 
Zeitschrift fiir Schwetsstechnik, Vol. 21, Dec. 1931, pages 293-294. 

The new method of the Deutsche Edelstahlwerke, Krefeld, 
designated as “Doppel Duro Verfahren” is intended to 
harden the surface of crank shafts. A flattened out oxy- 
acetylene torch heats up the revolving shaft, the heated 
zone being immediately quenched by water of 40-50° C. The 
depth of the hardened case depends on the revolution speed 
(0.15 — 0.2 m. per min.) and amounts to 2-6 mm, No warp- 
ing occurs. This thermal surface hardening method costs 
only 1/3 of the carburizing case hardening process. EF (10c) 


Surface Condition, Structure and Tensile Properties of 
Case Carburizing Steels in Relation to the Heat Treatment. 
(Oberflichenbeschaffenheit Gefiigeausbildung und Festigkeits- 
eigenschaften von Einsatzstihlen in threr Abhingigkeit 
von der Wirmebehandlung.) H. MU ter. Zeitschrift des Bayerischen 
Revisionsvereins, Vol. 36, Mar. 15, 1932, pages 45-47; Mar. 31, 1932, 
pages 61-65; Apr. 15, 1932, pages 78-79. 

The experiments were carried out on one straight carbon 
case carburizing steel and a Cr-Ni case carburizing steel. 
Suitable heat treatment methods were devised for these 
steels in order to eliminate the formation of a cementite 
network. The results are as follows: The fracture, the struc- 
ture, and also the tensile properties of the case hardened 
steels show that upon case carburizing the steel should be 
cooled as rapidly as possible in order to attain a fine grain 
in the core and for eliminating a network of cementite. 
The cooling velocity necessary to just avoid the formation 
of the cementite network depends on the type of steel and 
the dimensions of the case carburized piece. Higher cooling 
velocities are to be avoided due to the setting up of internal 
stresses. A difference of structure of the transitory zone 
between case and core of samples slowly or more rapidly 
cooled after case carburizing could not be observed. Sub- 
sequent annealing at 650° C. does not affect the grain size 
but the cementite, provided the cementite crystals are not 
too coarse. Coarse cementite can be avoided only by rapidly 
cooling after case carburizing. Annealing at 900° C. brings 
about a fine grain of the core. The structure of the case of 
samples annealed at 900° C. depends more on the cooling 
velocity in that slow cooling improves the structure but 
rapid cooling somewhat impairs the structure. If the service 
conditions of the piece are not such that a fine grain in the 
core is necessary, annealing at 650° C. is sufficient. The fol- 
lowing procedure is given: (1) for steels to meet normal 
requirements: case carburizing, cooling (with a velocity ac- 
cording to the dimensions) annealing at 650° C., hardening 
of the case. (2) for steels to meet highest requirements: 
case carburizing, cooling, hardening of the core with a ve- 
locity which just suppresses the cementite net work, an- 
nealing at 650° C., hardening of the case. 8 ter. : 

+N c 


Aging (10f) 

Influence of Cold Rolling Upon the Hardening of Dur- 
alumin. (Einfluss der Kaltverdichtung auf die Aushirtung 
von Duralumin.) K. L. Meissner. Zeitschrift fiir Metallkunde, Vol. 
24, Apr. 1932, pages 88-89. 

The effect of cold-rolling following the quenching upon 
the subsequent hardening at room temperature of duralu- 
min was studied. It was found that cold-rolling interferes 
with the subsequent hardening, and that this interference 
is the greater the greater the amount of cold-rolling. If, 
however, the cold-rolling does not immediately follow the 
quenching, but follows 4-6 hours after quenching, the hard- 
ening process is not disturbed. RFM (10f) 


Malleableizing (10g) 


High Quality Malleable Casting. (Ueber hochwertigen 
Temperguss.) E. Prwowarsxy. Mitteilungen aus dem Giesserei-Insti- 
tut der technischen Hochschule Aachen, Vol. 2, Oct. 1931, 6 pages. 

See Metals & Alloys, Vol. 2, Nov. 1931, page 265. (102) 


Annealing Furnaces for Malleable Iron. (Fours 4 recuire 
la Malleable.) Cur. Kiurytmans. Revue de Fonderie Moderne, Vol. 
26, Mar. 10, 1932, pages 75-78. 

The conditions in the annealing of malleable iron are 
investigated for different types of containers and different 
kinds of furnaces and fuels; the average costs for a great 
number of installations in France are tabulated. As these 
investigations, however, comprise quite a few obsolete fur- 
naces the author recommends their replacement by new 
ones for obtaining real economies. Ha (10g) 
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Gas Welded and Brazed Joints for High Nickel Alloys. 
F. G. Frocxe, J. G. Scuoener & R. J. McKay. Journal American 
Welding Society, Vol. 11, Mar. 1932, pages 12-16. 

Paper read before the 32nd annual convention of the In- 
ternational Acetylene Association, Chicago, Nov. 1931. See 
Metals & Alloys, Vol. 3, Aug. 1932, page MA 249. TEJ (11) 

Tests of Joints in Wide Plates. W. M. Witson, J. Matuer & 
C. O. Harris in coéperation with Chicago Bridge and Iron Works. 
Engineering Experiment Station, University of Illinois Bulletin, No. 
239, Vol. 29, 1931, 71 pages. Price 40 cents. 

Full size tensile tests, made in a 3 million lb. testing 
machine, on wide plates, up to 64”, indicated that such 
plates will give about 90% of the unit strength as deter- 
mined on specimens 1%” wide. Welded butt joints in 64” 
plate showed as great strength as the continuous plates. 
The effects of different types of riveted joints, rivet spacing, 
the shear strength of rivets, bending in lap joints, and ef- 
fects of different methods of welding lap joints are discuss- 
ed. Coated electrodes developing an inert gas in melting, 
produced better results than those that did not contain 
such a gas forming coating. HwWG (11) 

Brazing (Ila) 

The Engineering Silver Solders. Exnest A. Smitu. Engineer- 
ing, Vol. 133, Apr. 15, 1932, pages 449-451. 

The increased use of Ag solders for engineering purposes 


has led to research work on their mechanical and physical 
properties. The work of various investigators is sum- 
marized. The Ag content of these alloys varies from 9-10% 
in the lower grades to 30-70% in the medium and higher 
grades. The latter are Ag-Cu alloys to which Zn from 


small quantities up to about 20% is added to lower the 
melting point. The lower grades are ordinary brazing brass- 
es containing a small quantity of Ag. The relative fusibility 
of Ag solders varies from 670 to 850° C. Tables are included 
giving melting points, mechanical properties, electrical con- 
ductivities of Ag-Cu-Zn alloys as well as British, U. S. and 
German specifications. The need for further research on 
these alloys is stressed. LIM (11a) 

Distillation Phenomena During Hard-Soldering of Copper- 
Zine Alloys. (Destillationserscheinungen beim Hartliten mit 
Zink-Kupferlegierungen.) W. Craus. Zeitschrift fiir Metallkunde, 
Vol. 23, Aug. 1931, pages 243-244, 

The application of diffusion equations to soldering is ex- 
amined critically and limitations shown. Vaporization of 
one of the solder constituents invalidates such application, 
as in brazing Fe with Cu-Zn hard solder. RFM (11a) 


Soldering (IIb) 


Grained Aluminum Solder (Gekirntes Aluminium-Schlaglot). 


L. Rostosxy. Aluminium Hauszeitschrift V.A.W. und Erftwerk, Vol. 
4, Mar. 1932, pages 73-74. 

A new hard-solder for Al is described which has a melt- 
ing point 120° C. lower than Al; it is made in 3 different 


grain sizes. Joints can be made with it which are said to 
be practically just as solid, corrosion resisting and of the 


same color as welded joints, they can be made with the 
ordinary Bunsen burner. Examples are given. Ha (11b) 
Brazing Metals with Silwer Solders, A. Eyes. Mechanical 
World, Vol. 91, Jan. 1, 1932, page 5; Machinery, Vol. 38, Jan. 1932, 
pages 348-350. 
See Metals & Alloys, Vol. 3, May 1932, page MA 134. 


RHP (11b) 

Soldering and Modeling of Aluminum. (Léiten und Model- 

Hieren von Aluminium.) Deutsche Motorzeitschrift, Vol. 8. Dec. 
1931, pages 420-422. 

Calls attention to the present status of soldering broken 

Al parts. The application of the Tialit solder compound 


(not commercially available) is discussed and its possibility 
is illustrated by two motor biocks and a ventilator in the 
damaged state and after repair work. EF (11b) 


Welding & Cutting (IIc) 

Welding as Used in Installing Pipes. (Rohrinstallation 
mit Schweissung.) Gas- und Wasserfach, Vol. 75, Feb. 20, 1932, 
pages 148-150. 

With the knowledge of the value of fusion welded pipe 
joints increasing steadily, it becomes necessary to compare 
it with other kinds of welds and seams for adaptability 
and efficiency. Emphasis is placed on welding technique, 
which includes knowledge of the various methods, materials 
and their applicability. MAB (lic) 

Electric Welding in Boiler Construction. (Elektroschwies- 
sung im Dampfkesselbau.) Elektroschweissung, Vol. 3, Mar. 1932, 


page 53. 
The paper reports the experiences in welding man-holes 
of boilers. GN (llc) 


Fusion Welding of Copper. (Sur la Soudure Autogene du 
Cuivre.) Cuivre et Laiton, Vol. 5, Mar. 30, 1932, pages 129-136; Apr. 
15, 1932, pages 149-157. 

The possibility of fusion welding of Cu with particular 
reference to its application in Cu parts of locomotives (fire 
boxes, water tubes, boiler, etc.) and based on experiences 
made by the German and Swiss state railways are dis- 
cussed. A main difficulty was to get a welding electrode 
which would not melt before the piece itself; this hap- 
pened always because the electrode used was of electro- 
lytically pure Cu while the piece contained oxides and 
therefore had a higher melting point. A Swiss patent em- 
ploys an electrode composed of electrolytic Cu with an ad- 
dition of Ag and P with a melting point of 900° C.: it flows 
easily and covers the piece like solder. This same ma- 
terial can equally well be applied with the oxy-acetylene 
process. The procedures and the equipment for it are fully 
described, photomicrographs of the welds showing the uni- 
form structure are given and a number of applications and 
preparation of pieces to be welded are illustrated. Ha (11c) 

The Electric Welding of Battered Rail Ends. Engineering, 
Vol. 132, Oct. 2, 1931, page 452. 

Short article describing experimental electric welding 
being done by the Canadian Pacific Railway. Rails rebuilt 
by this process were found to be in good condition after 
16 months’ service. When first completed the welds show 
a scleroscope hardness of 55 and after a few months ser- 
vice the hardness increases to 60-63. LFM (11c) 
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Welding in All-Steel Body Production. Joserun W. MeEapow 
crort & James J. Paucu (Edward G. Budd Mfg. Co.). S.A.E. Journal, 
Vol. 30, Mar. 1932, pages 143-149. ’ 

All-steel welded bodies for passenger cars have many aq. 
vantages over composite bodies, among them being fewer 
parts, doors of only 2 pieces, no visible outside seams, lower 
tops for the same head room, less roof weight, lower center 
of gravity, greater safety, increased visibility, permanent 
quiet, economical upkeep and perfect outside lines, Wood 
and steel react so differently to stress that neither adds 
much to the strength of the other in a composite structure 
Steel alone, welded into a unit structure, is lighter and legs 
bulky. The entire side of the body is stamped from a single 
sheet, with the openings die formed to reenforce it. Chassis 
frame and body follow the same lines, so that they reen- 
force each other and body sills can be omitted. This plan 
saves 2” in height, as compared with other bodies. Flash 
welding is employed to join sheets 120” long and of any de: 
sired width, because mills are not equipped to produce, eco- 
nomically and speedily, sheets of the required accuracy. The 
tonneau rear seams are flash welded also, and the cowl and 
roof are attached by spot welding. Flash welding of the 
larger sheets requires uncommonly accurate alignment of 
the edges of the metal due to the scarfing operation which 
trims both sides of the weld in one operation. Magnetic 
clamping allows perfect alignment since the pressure is 
self-contained. Handling the large units for welding smal} 
reenforcements like those for hinges, locks and fender bolts 
can only be accomplished on a spot-welding machine of 
great flexibility, used in conjunction with overhead carrying 
equipment. Electrodes are important; most of them are of 
hard-drawn Cu or a material that contains a large percent- 
age of Cu. To secure long life, electrodes are cooled to within 
1%” of their points wherever possible. The automobile body 
must have a certain capacity, must be strong and service- 
able, must possess certain conveniences and must meet the 
requirements of appearance. In the all-steel body, the nec- 
essary skin or shell is utilized as the chief structural mem- 
ber and reenforced by additional strengthening members 
wherever needed. In a sedan are found 2303 spot welds and 
140” of flash welding, plus the welding of the open sheets. 
Various applications of welding and the different methods 
are covered in the discussion, special emphasis being laid on 
the ductility of the metal in the weld, The welding of thin 
sheet metal is also considered. Relative tensile strengths of 
the weld and the parent metal are mentioned, as well as the 
point at which a weld ruptures. In this connection one mem- 
ber suggests testing the parent metal before welding and 
comparing the results with those obtained from the welded 
piece to show the effect of welding upon the metal. WAT (lic) 


Basic Principles of Education and Training in Industry 
as They May be Applied to Welding Instruction in Trade 
and Vocational Schools. W. H. Macer. Paper read before the 32nd 
Annual Convention, International Acetylene Association, Chicago, Nov. 
1931, 7 pages. 

General requirements for teachers and curriculums. Ha (ilic) 


Discussion of Paper on “Resistance of Metal Fabric” by 
W. T. Over. Journal American Welding Society, Vol. 10, Dec. 1931, 
pages 14-15. 

Discussion of Paper presented at the Fall meeting of the 
American Welding Society in Boston, Sept. 1931. Paper pub- 
lished in Journal American Welding Society, Vol. 10, Sept. 1921, 
pages 50-52. See Metals & Alloys, Vol. 3, Feb. 1932, page MA 43. 

TEJ (11c) 

Discussion of Paper on “Welding Solves Another Problem” 
by Franx P. McKriesen. Journal American Welding Society, Vol. 19, 
Dec. 1931, pages 5-8. 

Discussion of Paper presented at Fall Meeting of the 
American Welding Society at Boston, Sept. 1931. Paper pub- 
lished in Journal American Welding Society, Vol. 10, Sept. 193 
pages 47-49. See Metals & Alloys, Vol. 3, Mar. 1932, page MA 71 

THJ (lic) 

All Welded Turbine Cases Built Up From Plate. A. M. Mac- 
FarLanpD. Welding, Vol. 3, Jan. 1932, pages 51-54. 

Procedure used in construction of an arc welded turbine 
case. 2,000 lbs. of heavily fluxed electrode was used. (11c) 


Recent Investigations of the Gas Fusion Welding of Cop- 
per. (Neuere Untersuchungen tiber die gasschmelzschwei«- 
sung des Kupfers.) K. ALTMANNSBERGER. Oberflichentechnik, Vol. 
9, Feb. 2, 1932, pages 21-22. . 

The often observed extraordinary low strength of a Cu 
weld is explained by the softness of the material, which ab- 
sorbs oxygen at higher temperatures. Due to its good heat 
conductivity a weld should have double-V-shape and should 
be made simultaneously from both sides with a larger 
burner than used for iron; the flame should be neutral and 
be applied to the metal vertically. After welding the seam 
should be hammered, Only acetylene, not hydrogen must be 
used, and the welding pencils should have a melting point 
lower than that of the Cu, i. e. 1085°C, and contain a deoxida- 
tion agent; they should be preferably of an alloyed type; 
suitable materials are: Be, Si, Ti, Mn, As, Sb. Fluxes must be 
acidic; a boric acid base with salts, for instance sodium phos- 
phate or ferro-potassium cyanide. Ha (1lc) 

Welding Gas Mains in Australia. James Lyatit. Welding, Vol. 
3, Jan. 1932, pages 28-29. 

The largest pipe line so far laid in Australia is an 18” 
diameter gas line, 12% miles long. It was welded by the 
oxy-acetylene process. The author tells how a branch pipe 
was welded to an 8” main without cutting off the gas sup- 
ply. TEJ (11c) 

Practical Application of the A.S.M.E. Welding Code. A. J. 
Moses. Journal American Welding. Society, Vol. 11, Feb. 1932, pages 
13-15, 

Paper presented at the joint meeting of the Metropolitan 
Section of the A.S.M.E. and A.W.S., Jan. 5, 1932. In a large 
measure the interest aroused by pressure vessel welding has 
been directly responsible for the remarkable progress made 
in the art during the past decade. The problem of ideal weld- 
ing lies in the securement of a joint or weld metal of the 
same physical and chemical properties as the base material. 
The author discusses the advantages of welding, the vari- 
ables entering into the process and the control of variables. 
Test data give physical properties of welds. TEJ (11c) 
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Discussion of Paper on “An Improved Product by the Use 
of Bronze Welding” by H. F. Reminuarp. Journal American Welding 
Society, Vol. 10, Dec. 1931, pages 22-23. 

Discussion of Paper presented at the Fall Meeting of the 
American Welding Society in Boston, Sept. 1931. Paper pub- 
lished in Journal of the American Weiding Society, Vol. 10, 
Oct. 1931, pages 5-8. See Metals & Alloys, Vol. 3, Feb. 1932, 
page MA 42. TEJ (11c) 


Shrinking the Scrap Heap with Electric Welding. G. N. 
Rostnson. Welding, Vol. 3, Jan. 1932, pages 26-27. 

The author cites many examples of how maintenance ccst 
reduction and low stock inventory are made possible by arc 
welding. TEJ (11c) 


Coated Electrodes. G. Raymonp. Welding, Vol. 2, Dec. 1931, 
pages 789-792. 

The author compares properties of open are and shielded 
arc welds. Test specimens are illustrated. The shielded arc 
principle is explained. Part of the A.S.M.E. Pressure Vessel 
Welding Code is included with comments by the author. 

TEJ (lic) 


Testing of Welding Torches for Low Pressure Acetylene. 
(Das Priifen von Schweissbrennern fiir Niederdruck-Azetylen.) 
K. PortTGEN. Autogene Metallbearbeitung, Vol. 25, Feb. 1, 1932, pages 
33-36; discussion with W. Knoch, pages 36-38. 

A method for testing acetylene burners proposed by 
Knoch is discussed and the behavior of a burner was tested 
as dependent on temperature and pressure in the acetylene 
chamber. The longer the flame burns without interruption, 
the more satisfactory the operation. Ha (lic) 

A Revolution in Joints. G. RayMonp. Welding, Vol. 3, Mar. 1932, 
pages 163-165, 187. 

Presented before The Engineers Club, Oklahoma City, 
Okla. An engineer paints a striking picture of what the 
welding processes are doing to promote production in all 
industries. TEJ (lic) 

Resistance Welding Budd Bodies. D. J. Rann. Welding, Vol. 2, 
Dec. 1931, pages 802-803, 807. 

A description of some of the difficult spot welding appli- 
cations at the Budd Manufacturing Plant. Cleverly designed 
lectrodes are used to reach out-of-the-way places. 

TEJ (11¢c) 

Are-Welding in Shipbuilding Construction, J. H. Patrerson. 
‘elder, Vol. 3, Jan. 1932, pages 2-5. 

The reasons for the wide use of the electric arc in welding 
ship structures are reviewed and the great influence of prop- 

design and reliable workmanship for saving in weight 
and time is pointed out. Ha (1l1c) 

Discussion of Paper on “Welding of Copper and Brass 
Piping” by H. V. Inskeep. Journal American Welding Society, Vol. 

, Dec. 1931, pages 28-29. 

Discussion of Paper presented at Fall Meeting of the 
\merican Welding Society in Boston, Sept. 1931. Paper pub- 
ished in Journal American Welding Society, Vol. 10, Oct. 1931, 
pages 21-24. See Metals & Alloys, Vol. 3, Apr. 1932, page MA 
100. TEJ (11c) 

The Welding of Steel Structures in Germany. WerRNeER Boos. 
Tournal American Welding Society, Vol. 11, Feb. 1932, pages 20-23. 

The large number of steel structures which have been 

elded in Germany during the past year, e.g., railway and 
street bridges, shops, station halls, office buildings, cranes, 
give evidence of the theoretical, practical and psycho- 
logical development in this sphere. The author describes 

yme of the up-to-date welded structures in Germany. Both 
xyacetylene and electric are welding are employed, the 
choice depending on which is the most economical in each 
dividual case. Welding technique and special structural 
eel shapes are also discussed. TEJ (11c) 

Cutting Down and Re-erecting Gas Welded Tanks Eco- 
nomically. Marvin K. Atien. Welding, Vol. 3, Mar. 1932, pages 
8-160. 

A recent experience of cutting down by means of an 
xy-acetylene torch and re-erecting an all-welded oil stor- 
ze tank of 10,000 bbl. capacity demonstrated that this type 
if construction has a salvage value of 42% as compared to 
ess than 10% for a riveted tank. The author tells how the 
iob was done. TEJ (11e) 


Progress in Welding in First Half of 1931. (Fortschritte 
in der Schweisstechnik im ersten Halbjahr 1931.) W. Lox- 
MANN & E, H. Scuvtuz. Stahl und Eisen, Vol. 52, Mar. 3, 1932, pages 
220-223. 

Bibliographical summary of welding progress during Ist 
half 1931. Includes 35 references and is arranged according 
to following heads: (1) Effect of materials. (2) Welding 
methods. (3) Testing methods. (4) Properties of weld. (5) 
Behavior of weld in operation. (6) Constructive problems. 
(7) Economical problems. DTR (11c) 


Method of Joining Oil Well Casing Improved by Welding. 
J. F. Lincotn, Welding, Vol. 3, May 1932, pages 305-306. 

By using a welded bell and spigot joint instead of the 
conventional screw joint for oil well casings, the casings 
are easier to handle and run, the joints are stronger and 
more resistant to corrosion and are tighter. The author 
describes the procedure used in making these joints. 

TEJ (11c) 


Effects of Machine Gas-Cutting on the Metal Cut. Machin- 
ery, Vol. 38, Dec. 1931, page 264. 

Abstract of a paper by L. M. Curtiss entitled “Some Meth- 
ods and Effects of Machine Gas Cutting.” See Metals & Alloys, 
Vol. 3, July 1932, page MA 216. Ha (lic) 


New Process Called Shot Welding. Industry & Welding, Vol. 
3, Apr. 1932, page 19. 

In welding stainless steel sheets a separation of the Cr 
at the weld points gave rise to corrosion in these spots. 
This was eliminated by developing a spot welding process 
(Edw. G. Budd Mfg. Co.) at extremely high temperature 
which speeded the process up to a point that the weld was 
made before Cr separation took place. Amperages up to 
1200 are used and a time switch is set so that the current 
is applied from 0.01 to 0.001 sec., a time so short that metal- 
lurgical changes have no time to take place. Ha (lic) 
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TWO INTERESTING 
BRAZING JOBS 


USING 


Sil- Fos 
BrazingAllo 


U.S.PATENT 1,829,903 




















A leading Chicago Brass Works permitted us to 
photograph the two brazing jobs illustrated. 


The long piece is a |/z in. (iron pipe size) red brass 
pilot light tube, known as the “Crown Lighter,"’ for 
gas stoves. The end shown at the right is closed with 
a yellow brass plug. One man, with an ordinary gas- 
and-air torch, brazes two hundred of these plugs in 
an hour with free-flowing SIL-FOS Brazing Alloy. 


The other piece is a 2!/, x 4 in. yellow brass float 
for use in Electric Refrigerators. The floats are 
mounted in ‘'gangs'’ on a spindle, which revolves 
under the torch flame. Flux and SIL-FOS are applied 
at the proper temperature, and 20 circumferential 
seams are made per man per hour. The threaded 
connection at the end is inserted and brazed at the 
rate of 35 per hour. 

SIL-FOS which flows freely at 1300° F., is ideal 
for quantity-production brazing, especially on work 
that cannot withstand the 1600 to 2100 degrees of 
heat required by ordinary brazing alloys without 
danger of injury or distortion. 

Free-flowing SIL-FOS is rapidly supplanting the 
higher temperature, more sluggish, brazing materials 
in a multitude of industries. You should know all 
about it. Ask for Bulletin No. 512MA. 


HANDY & HARMAN 


57 WILLIAM STREET, NEW YORK 
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Structural Steel Welding Report. Journal American Welding 
Society, Vol. 10, Dec. 1931,*pages 38-50; Discussion, Vol. 11, Jan. 
1932, pages 5-8. 

This portion of the report consists of Sections 6, 7, 8 and 
9 which include Miscellanea, Conclusions, Kecommendations 
and Fields for Further Research. Important conclusions are: 
(1) No harmful effect on the base metal due to the welding 
was disclosed. (2) In this range of tests, no important dif- 
ference was found in strength of welds made by any of the 
fusion welding processes employed—the electric are (direct 
and alternating) and oxy-acetylene. (3) Specimens from a 
given shop tested in difterent laboratories gave consistent 
results. (4) Qualification tests of welders were reflected in 
their subsequent program performances, (5) Symmetrical 
joints of the end welded, side welded and combined types 
were approximately 35%, 10% and 14% stronger, respectively, 
than similar non-symmetrical joints. (6) Although side 
welds showed greater uniformity, end we:ds had 35% great- 
er average strength. (7) Unit strength of a perfect small 
weld is somewhat greater than that of a larger one, but 
the variation is not sufficient to warrant the use of different 
working stresses. (8) Use of square butt joints should be 
restricted to sizes below %” and the use of single V joints 
to sizes below %”. (9) Unit strengths of continuous and 
intermittent welds were substantially equal. (10) The 
strengths of butt welds made in the flat and vertical posi- 
tions were approximately equal. (11) For fillet welded 
joints, wherein bending was negligible, the average shear- 
ing strength was 42.5 kips/in.2 of throat. The strength of 
joints in which considerable eccentricity was present aver- 
aged from 22 to 44 kips/in.2 of throat. (12) The average 
strength of all butt welded specimens was 49.6 kips/in.? 
of weld throat. (13) Average ratio of yield point to tensile 
strength of base metal is 60.6%, whereas average ratio 
for welded joints is 72.7%. (14) Minimum length of fillet 
welds recommended is 4 times the fillet size. (15) Qualified 
welders may be expected in commercial practice to produce 
weld strengths within 12% of a general average. Important 
recommendations are: (1) Recommended qualification tests 
for welders are outlined. (2) Permissible working stresses 
as recommended by the American Welding Society are en- 
dorsed—shear 11.3 kips/in.2 of weld throat; tension 13.0; 
compression 15.0. (3) Cross-section of welds should be 
measured by gages. TEJ (11c) 

Welding Electrodes for Steel Constructions. (Beurtellung 
von Elektroden fiir Stahibauten.) E. Krosse. Elektroschweissung, 
Vol. 3, Feb. 1932, pages 28-30. 

Tells how the qualification of welding electrodes can be 
determined numerically with special consideration of its 
economies. GN (l1l1c) 

Welding of Extruded Bronze. Ira T. Hoox. Journal American 
Welding Society, Vol. 11, Apr. 1932, pages 42-46; Welding, Vol. 3, 
June 1932, pages 356-360; Industry & Welding, Vol. 3, May 1932, 
pages 3-7, 30; June 1932, pages 17-20. 2 

A discussion of the metal extrusion process as applied to 
Cu-base alloys, compositions of these alloys, their welding 
properties and welding procedure, Oxy-acetylene welding is 
most commonly employed. TEJ + Ha + JN (11c) 

Ductility in Are Welds with Some Reference to Strength 
Values. Cuas. H. Jennincs. Journal American Welding Society, Vol. 
11, Apr. 1932, pages 37-42; discussion. May 1932, pages 24-25. 

Paper presented at the annual meeting of the American 
Welding Society, New York, Apr. 1932. The author discusses 
the various methods of determining weld ductility and 
gives physical properties of several types of welds. The 
most satisfactory method of determining ductility proper- 
ties of weld metal is by elongation and reduction of area 
values as obtained in the usual manner from standard %” 
diameter A.S.T.M. tensile specimens. The ductility of butt 
welds may be obtained either from tensile tests with proper 
design of specimen, or the free bend test. TEJ (lic) 

Holding Down Costs in Production Are Welding. R. Kravs. 
American Machinist, Vol. 76, Jan. 28, 1932, pages 137-141. 

Preliminary cutting should be accurate both to save weld 
metal and for a better joint. A little rust or mill scale is 
not harmful. Many coats of paint should be burned off with 
a torch. In shop welding, material 4” thick and up to a 3/16” 
electrode may be used. Describes methods of forming the 
joints, allowance for contraction stresses, and how to over- 
come “blow.” RHP (11c) 


Are Welding as a Maintenance Tool, H. F. Kneen. Industry & 
Welding, Vol. 3, Apr. 1932, pages 2-6. 

The advantages of arc welding in maintenance and repair 
departments are pointed out and illustrated. Ha (11c) 

The Novel Multiple Flame Torch System. A Fifty Percent In- 
crease in Welding Speed. (Der neve Mehrflammenbrenner Keel. 
Eine neue 50% ige Erhiéhung der Schweissgeschwindigkeit.) 
C. F. Keew. Zeitschrift fiir Schweisstechnik, Vol. 21, Feb. 1931, pages 
26-38. 

A multiple-flame torch is introduced including 1-3 indi- 
vidual flames for pre-heating of the welded material, for 
the welding operation itself and the eventual pre-heating of 
the welding rod respectively. The advantages claimed are: 
increase of welding speed, higher welding temperatures, and 
welding seams of smaller dimensions. The limit of the single 
torch is 100 liters acetylene per mm. sheet, while 130-160 
liters CeHe can be fed into the multiple-flame torch. A 
double flame torch is recommended for 2-10 mm. sheets and 
a triple torch above 10 mm. Tests are reported, showing the 
great efficiency of the novel welding outfit which yielded a 
50% increase of the welding speed. The gas consumption is 
not very much lower, but the warping of the sheets is less 
pronounced, and the welding seam is of superior quality. 
The novel welding equipment is particularly suited for lap- 
welded joints, upright sheets and built-up welding per- 
formances. Horizontal as well as vertical seams can be made. 
Paper is also given in French. EF (11c) 

Electric Resistance Welding. (La Soudure Electrique par 
Résistance.) Ap. Kioprert. Revue Universelle des Mines, Series 8, 
Vol. 7, Feb. 15, 1932, pages 270-275. 

The principle of the utilization of the heating effect of the 
electric current for joining metals is discussed and its prac- 
tical methods described. The author deplores that this type 
of welding has not found the same consideration in research 
and scientific study as other welding processes. Ha (11c) 
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The Growing Importance of Tests—Wha 
Welder and to the Welding Industry. H. |. Woueen= oe 
J; ree A. mien alah . B. Mitter. Paper presented to the io 
nnual Convention o e International Acetyl lati : 
i Res, ae pages. sia’ Association, Chicago, 
e need for testing welds is discussed—tests 
way to guarantee good welding. They are grouped ne only 
classes: 1. Design tests to determine the value of base metal, 
method of welding, or design of joint. The specimens sho v1 i 
be fabricated by a qualified welder. These tests are usually 
carried to destruction, the structure being unusable aft . 
test. 2. Qualification test for welders. As the properties _ 
manual welds depend greatly upon the care and skill of the 
welder, materials and equipment are used as in actual pr , 
duction and tests made at frequent intervals to Getermin. 
the welder’s ability to make safe welds, 3. Product tests 
insure a satisfactory product; there are destructive and no - 
destructive tests. The various methods for ascertaining 
physical properties and soundness of the weld by this gro &s 
a rg : . Ha (lie) 
aking Electrically Welded Jigs in Russia. \ 4 
Machinery, Vol. 38, Dec. 1931, pages 248-249. Vater Watts. 
Deals with jig design. RHP (lic 
The Determination of the Working Time in Are-Welding. 
(Die Arbeitszeitermittlung beim Lichtbogensch weissen.) a 
ZscHEILE. Werkstattstechnik, Vol. 25, Sept. 1, 1931, pages 414-416 au 
An analytical investigation based on the volume of the 
seam to be welded. Ha (llc 
Applications of Resistance Welding. L. B. Wiison. Weldin, 
Journal, Vol. 28, Nov. 1931, pages 339-340, 352. od 
Paper read before the members of the Northwestern 
Branch of the Institute of Welding Engineers, Oct. 13, 1931 
Necessity of reducing production costs has been the chief 
factor in the rapid progress made in applications of resist- 
ance welding. First employed in welding of cycle and motor 
rims, this process is now used for welding not only mila 
steel, but also malleable cast Fe, high C steel, Cu, brass and 
most of the commercial alloys. Parts to be welded should 
have equal sections, be capable of being clamped and be 
able to withstand the upsetting pressure without distortion 
Spot welding tips with W alloy inserts have about 5 times 
the life of Cu tips. TEJ (lic) 


Estimated Oxy-Acetylene Pipe Welding Costs. Joun H. Zinx 
Welding, Vol. 3, Feb. 1932, pages 111-113. ; 
Reprinted from Nov, issue of the Official Bulletin of the 
Heating and Piping Contractors National Association. The 
author offers cost figures obtained in his own welding prac- 
tice as a guide in computing pipe welding costs. TEJ (11c) 
Making 400 Welded Jigs per Month. J. R. Weaver (Westing. 
house Elec. & Mfg. Co.). Machinery, Vol. 38, Oct. 1931, pages 108-109. 
General discussion of jig construction by arc-welding. 
This method is faster and cheaper than using a pattern and 
casting. In many cases, the jig can be welded for the same 
time and cost as for the making of the pattern alone. 


RHP (< lic) 

Machine Tool Frames Produced by Welding. J. R. Wr ver 
Yd cam Elec. & Mfg. Co.). Machinery, Vol. 38, Nov. 1931, pages 
General discussion. Welding seems quicker and cheaper 
unless a large number of pieces are to be made, in which 
case a pattern and the use of cast iron may be just as 
good, RHP (ii1c) 


Importance of Standardization in the Welding Industry. 
C. G. Watson. Welding, Vol. 3, Jan. 1932, pages 30-34. 

The author offers some helpful suggestions as to how 
standardization can be brought about in the welding in- 
dustry. TEJ (1 1c) 

Welding Monel Metal. W. E. Warner. Canadian Machinery, Vol. 
42, Dec. 1931, page 39. 

Monel metal can be successfully welded by either oxy- 


acetylene, metallic arc or spot welding, provided proper 
precautions are observed. The oxy-acetylene flame should 
be reducing. An alcoholic solution of boric acid may be 
used as a flux. Where metallic arc welding is adopted, it is 


necessary to make the work the negative pole and to use 
a flux coated electrode. Monel metal can be Welded on most 
spot welding machines now in use. WAT (lic) 

Recent Developments in the Welding of Overland Pipe 
Lines. H. E. Rocxeretter. Paper read before the 32nd Annual Con- 
vention, International Acetylene Association, Chicago, Nov. 1931, 4 
pages. 

The recent developments of welding long pipe lines, 7% 
of which was done by oxy-acetylene, and possible uses for 
pipe lines for other materials than gas or oil are discussed. 
The methods of welding and the influence of good welders 
are reviewed. Ha (lic) 

The Application of the Theory of the Electric Are on 
Welding—The Impertance of Burning Depth in Electric 
Welding. (Die Anwendung der Lichtbogentheorie auf die 
Schweissung-Die Bedeutung der Einbrandtiefe beim Licht- 
bogenschweissen.) E. Rosenserc, W. Finx & E. Scuwarz. Zeit- 
schrift Verein deutscher Inaqenieure, Vol. 75, July 4, 1931, pages 881-884 

Controversial remarks are exchanged in which the in- 
fluence of the characteristic of the welding machine and 
automatic or manual welding on the welded seam is dis- 
cussed with reference to previous articles. Ha (lic) 


From the Stationary to the Movable Equipment for Spot 
Welding. (Von der stationaren zu freibeweglichen Punkt- 
schweisseinrichtung.) K. Ruprin. Schweizerische Technische Zeit- 
schrift, Vol. 29, Feb. 11, 1932, pages 80-82. 

The electric resistance spot welding offers difficulties 
when the parts to be welded are bulky. By developing a new 
apparatus, a so-called double spot welding apparatus, these 
difficulties are eliminated. This method uses 2 electrodes 
which are put side by side but not opposite as in the former 
methods. This is an essential improvement, the method is 
easier to handle and also cheaper. The new method is illus- 
trated by a few practical examples. GN (lic) 


Modern Fusion Welding and Cutting Equipment and Ma- 
—- H. Retnincer. Engineering Progress, Vol. 12, Dec. 1931, pages 
276-282. 

Reviews the more important new processes and equipment 
used in welding. Metallurgical aspects of the subiect are 
dealt with very briefly. RHP (lic) 
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Silver, Its Application to Our Present Problem. Rint Léon. 
Mining & Metallurgical Society of America, Bulletin No. 223, Vol. 25, 
Jan. 1932, pages 6-12. 

A political-economical discussion of the question how the 
present financial depression and confusion the world over 
can be alleviated and the return of normal times be hastened 
leads the author to advocate the coining of Ag of high Ag 
content under an agreement between all governments and a 
Ag production tax as principal means to restore equilibrium 
in money exchange. Ha (16) 


Geology and Economics of Tin Mining in Cornwall, Eng- 
land. Ernest R. Littey (New York University and John Simon 
Guggenheim Foundation Fellow). American Institute Mining & 
Metallurgical Engineers, Technical Publication No. 479, 17 pages. 

Cornwall is a very old mining section, and really modern 
methods of mining and concentrating have never been ap- 
plied. Abundant ore is still present. A critical review of the 
operation of the various properties. JLG (16) 


The Economic Significance of Specifications from _ the 
Standpoint of a User of Steel. P. Parke. Proceedings American 
Society for Testing Materials, Vol. 31, Pt. 2, 1931, pages 963-966. 

See abstract of preprint. Metals & Alloys, Vol. 3, Feb. 1932, 
page MA 47. HwWG (16) 


Some Causes of Increased Sales in Welded Piping. A. L. 
ByFIELD. Paper read before the 32nd Annual Convention, International 
Acetylene Association, Chicago, Nov. 1931, 4 pages. 

A discussion of the points which have contributed to 
greatly increase the use of entirely or partially welded pip- 
ing. Ha (16) 


Why Not an International Silver Conference? Cuas. A. 
Mitxe. Mining Congress Journal, Vol. 17, Dec. 1931, pages 656-59. 
Excellent discussion of this subject. The quickest and most 
effective remedy for the present disastrous fall in prices is 
offered through raising the price of Ag and its restoration to 
. place in the world’s monetary system. The action of gov- 
ernment has produced the present results, and it is by gov- 
ernments that the situation must be remedied. A table of 
ymparative importance of Ag and other commodities is 
iven. DTR (26) 


The Restoration of Silver. Tasker L. Oppir. Mining Congress 
ournal, Vol. 17, Dec, 1931, pages 654-655, 659. 

Restoration of value of Ag to the extent, at least that it 
njoyed in days before World War, would afford a currency 
n which people can have confidence because of inherent in- 


_ trinsic value and relief afforded the growing burden on Au. 


t requires no great study to restore the value of Ag to its 
re-war status. The step is easily taken, if the will to take 
it exists. DTR(16) 


Tin in 1930. CuHar_tes WHITE MERRILL. Mineral Resources of the 
nited States, 1930, United States Bureau of Mines, Part l, 
jan. 15, 1932, pages 355 to 383. 

Imports of Sn in 1930 exceeded $60,000,000 in value, and 
tomestic mine production was worth only $10,500 (15 long 
ons). Of this 13.1 tons came from Alaska (34.5 tons in 1929) 
ind the remainder:from North Carolina and South Dakota. 
in 1930, 23,393 long tons of secondary Sn were recovered, a 
iecline of 24% from 1929. This secondary Sn is 29% of the 
virgin Sn imported in 1930. Imports of 80,734 long tons (87,- 
127 in 1929) were more than any previous year except 1929, 
but less in value than any year since 1922. Of this British 
Malaya was the source of 69%, the United Kingdom 15%, 
he Netherlands 9%, Hong Kong 6% (total 99%) and Aus- 
tralia, Netherland East Indies, Germany, China, Canada and 
laiti the remainder. World production of Sn in 1930 (174,- 
00 long tons) decreased 9% from 1929. AHE (16) 


Using Point System to Compute Molding Piece Rates. 
W. J. McNetizi. Foundry, Vol. 59, Nov. 1, 1931, pages 59, 73. 

Abstract of a paper read before the american Foundry- 
nen’s Association in Chicago. See Metals & Alloys, Vol. 3, Mar. 
1932, page MA 76. VSP (16) 


The Mineral Position of the British Empire. Cuartes CaAMSsELL 
(Deputy Minister of Mines, Canada). Canadian Mining & Metal- 
lurgical Bulletin No. 238, Feb. 1932, pages 15-29. 

The British Empire has large surpluses of most minerals. 
Canada has surpluses in Cu, Pb, Ni, Zn, asbestos, gypsum, 
mica, pyrite and talc only. AHE (16) 


Silver, Copper, Lead and Zinc in the Central States in 1930. 
J. P. Duntop & H. M. Meyer. Mineral Resources of the United States, 
Ht aaa States Bureau of Mines, Part 1, Dec. 24, 1931, pages 

The total value of the mine production of Ag, Cu, Pb and 
Zn in Arkansas, Illinois, Kansas, Kentucky, Michigan, Mis- 
souri, Oklahoma and Wisconsin in 1930 was $68,313,236 
($42,666,007 less than in 1929). Ag production, chiefly as a 
by-product from other metals, was 179,827 oz. worth $69,234 
(206,133 oz. and $109,869 in 1929). Cu output was 169,558,013 
lb. valued at $22,042,542, largely from Michigan (186,404,458 
lb. and $32,807,184 in 1929). Pb shipments decreased 13.3% 
in quantity to 237,533 short tons and 31.2% in value to $23,- 
753,300. Zine output of 233,835 short tons worth $22,448,160 
decreased from 329,935 tons and $43,551,420 in 1929. 9 refer- 
ences. AHE (16) 

Gold, Silver, and Lead in South Dakota in 1929. Cuas. W. 
Henperson. Mineral Resources of the United States, 1929, United States 
Bureau of Mines, Part 1, 1931, pages 265-270. 

In 1929, S. D. produced Au, Ag and Pb worth $6,595,001, a 
decrease of less than %% from 1928. Au output was 316,- 
836.85 oz., $6,549,599 in value. Ag production was 85,182 oz. 
worth $45,402. 7 references. AHE (16) 


The Development of Gold Mining in South African Union. 
(Die Bergwirtschaftliche Entwicklung des Goldbergbaus der 
Siidafrikanschen Union.) R. KranMann. Zeitschrift fiir Berg- 
Hiitten- und Salinenwesen, Vol. 79, 1931, pages B139-166. 

An historical account of the development of the industry. 
Statistical data show its growth from 1884-1929. The min- 
eralogical and geological nature of the deposits, technical 
and human power, production of each mine and the pos- 
sible future and the industry are discussed. IGT (16) 








PLANTS & LABORATORIES (17) 


The Plant and Laboratories of the Trubia Fabrica Nacional 
ie gm A. G. Soro. Metals & Alloys, Vol. 2, Dec. 1931, pages 
358-359. 

The facilities of Fabrica Nacional for the production of 
steel and ordnance material is described and illustrated by 
photographs. WLC (17) 

Special Equipment Designed for Heat Treating Tubular 
Axles. I. W. Sprinx. Steel, Vol. 89, Aug. 6, 1931, pages 39-40. 

Describes the city-gas fired furnaces and auxiliary equip- 
ment. Ha (17) 

New Research Building Completed. F. B. Pretcuer. Steel, 
Vol. 89, Dec. 21, 1931, pages 31-33. 

The new building for the engineering and research de- 
partments of the A. O. Smith Corporation, Milwaukee, is 
described. Ha (17) 

Modern Production Methods for Welded Side Seam Drums. 
E. B. Peer & W. P. Brake. Metal Stampings, Vol. 4, Oct. 1931, 
pages 797-800, 806; Nov. 1931, pages 903-905, 914. 

Description of the method and equipment of a plant mak- 
ing 3000 55-gal. tanks/10-hr. day. Ha (17) 

The Midvale Research Laboratory. Ricuarp Rimsacu. Metals 
& Alloys, Vol. 2, Nov. 1931, pages 288-289. 

The equipment of this steel maker’s laboratories is de- 
scribed with illustrations showing the original building and 
present home, some of the equipment and the personnel. 

WLC (17) 

Forming and Heat Treating Radio Parts on Production 
Basis. W. T. Futon. Steel, Vol. 88, Mar. 12, 1931, pages 35-37. 

The process and equipment of the Stromberg-Carlson 
Telephone Company is described. Ha (17) 

Aluminum Pots and Kettles are Foundry Products. Jas. 
BREAKEY. Canadian Foundryman, Vol. 22, Sept. 1931, pages 7-9. 

Description, accompanied by 4 photographs, of the alumi- 
num foundry of the Super Health Aluminum Company, Mc- 
Gill Street, Toronto. OWE (17) 

Building the Hamilton Watch. I. Howarp Campse._t. Modern 
Machine Shop, Vol. 4, Jan. 1932, pages 7-12. 

Manufacturing methods, tools and testing in the produc- 
tion of time pieces are described in detail. Ha (17) 

The National Physical Laboratory. Gas Journal, Vol. 194, 
June 10, 1931, pages 756-757. 

Describes the laboratory, its purposes, and the high tem- 
perature work which is being done. MAB (17) 


British Non Ferrous Metals Research Association. Metal 
Industry, London, Vol. 38, June 12, 1931, pages 601-605. 

A detailed description is given of the new laboratory of 
the Association. PRE (17) 


Special Research Equipment and How it is Used. Jron Age, 
Vol. 127, June 4, 1931, pages 1811-1815. 

Describes special equipment used in studying the proper- 
ties of metals and determining how they can be applied to 
best advantage by the American Rolling Mill Co. In the 
metallographic laboratory, the equipment consists of 2 large 
inverted metallographic microscopes for examination of 
metals at magnification of 50-3000 diameters; one inverted 
microscope with a magnification of from 50-1500 diameters; 
one micro tessar for photographing samples at low magni- 
fication and a binocular microscope with magnification 
range of from 10-85 diameters for examination of features. 
Amount of H, O and N existing as impurities in metal is de- 
termined by vacuum fusion apparatus. Of universal interest 
is the method of calibrating pyrometers. In the investigation 
of vitreous enameling of sheet metal, the equipment consists 
of dipping pans, smelting furnaces, raw material jars for 
grinding screens and pans. The magnetic testing laboratory 
contains a Fahy simplex permeameter and control equipment 
for measuring permeability and hysteresis loss of bar or 
sheet samples. VSP (17) 


A Model Heat Treat for Precision Grinder Plant. Meta! 
Progress, Vol. 18, Dec. 1930, pages 60-63. 

Describes the heat treating plant of Heald Machine Co., 
Worcester, Mass. WLC (17) 


From Clocks to Brass Sheet, Rod, and Wire. Metal Industry, 
N. Y., Vol. 29, May 1931, pages 191-193. 

A brief description of the Bristol Brass Corporation plant 
at Bristol, Conn. PRK (17) 


Zine Recovery and Fertiliser Plants in British Columbia. 
Engineer, Vol. 152, July 17, 1921, pages 60-61. 

Describes units of the Consolidated Mining and Smelting 
Company of Canada recently put into operation at Trail, 
British Columbia. The plants consist of a slag re-treatment 
plant for the recovery of Zn and a zinc oxide leaching plant 
for the treatment of the recovered Zn. Includes photographic 
illustrations of the plant. LFM (17) 

Oil Well Drill Tools Must Stand Hard Usage. J. B. Neary 
(American Gas Association). Iron Age, Vol. 128, Oct. 29, 1931, 
pages 1116-1118. 

Description of the plant of the Guiberson Corp., Dallas, 
makers of oil well supplies, including disk bits, tubing, 
catchers, swabs, etc. There are 13 gas furnaces of the 
periodic type, all alike except that 11 are semi-muffle and 
2 are full-muffle. More than 200,000 different parts are pro- 
duced. Principal item is a disk for rotary drilling. S.A.E. 
Ni-Cr steel No. 3250 is used. Cutters are made from S.A.E. 
Ni-Mo steel No. 4615. Reamer cutters are made of Cr-V steel 
with 0.70% C; 3.50% Ni; 1.25% Cr; 0.18% V. Cylinder heads 
for Diesel aircraft engines are made of Ni-Cr-Mo-V steel 
with a composition of 3.50% Ni; 1.25% Cr; 0.28% Mo; 0.18% 
V; 0.60-0.80% Mn. VSP (17) 


Heat Treating Of] Well Drill Tools. J. B. Neatey (American 
Gas Association). Heat Treating & Forging, Vol. 17, Dec. 1931, 
pages 1134-1135. 

Same as article in Iron Age, Vol. 128, Oct. 29, 1931, pages 
1116-1118. See abstract above. MS (i7) 


Dosco Establishes Canadian Record for Steel Ingot Casting. 
Iron & Steel of Canada, Vol. 14, Nov. 1931, page 172. 

Brief description of what are believed to be the largest 
steel ingots produced in Canada and of forgings Ow Cy 


produced from the same. 
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Canadian Railroad’ Builds New Foundry. Foundry, Vol. 60, 
Jan. 1, 1932, pages 32-35. 

Describes the new gray iron foundry at Point St. Charies, 
Montreal, of the Canadian National Railways. VSP (17) 

Modern Heat Treating in Truck Manufacture. Frep C. SMITH 
(International Harvester Co.). Metal Progress, Vol. 20, Dec. 
1931, pages 45-52. 

The author describes the modern heat treating plant of 
his firm consisting of gas and electrically heated furnaces 
with modern control equipment. The arrangement is de- 
signed to facilitate the passage of work efficiently through 
the department and provide for the comfort of the work- 
men. Facilities for recovery and mixing old and new car- 
burizing compound with minimum of dirt and discomfort to 
workmen are described. WLC (17) 

Radial Engines Produced in Modern Plant. H. R. Simonps. 
Steel, Vol. 88, Feb. 5, 1931, pages 43-46, 50. 

A description of the airplane engine manufacturing plant 
of the Pratt and Whitney Aircraft Co. in East Hartford, 
Conn., with descriptions of some of the special procedures 
involved in the accurate machining and finishing of various 
engine parts. JN (17) 

A New X-ray-Metallographic Laboratory. (Un nouveau 
Laboratoire de Radiometallographie.) J. J. Trittatr. Revue 
l’Aluminium, Vol. 8, Mar.-Apr. 1931, pages 1357-1363. 

Several examples are described to show the advantage of 
X-ray testing for metallurgical purposes; the equipment of 
laboratory is described which has been installed in Bourget 
by 3 French companies to investigate Al, Cu and steels. 

Ha (17) 

Close Control Cuts Losses in Piston Ring Castings. FRANK 
G. Steminevacn. Foundry, Vol. 59, Dee. 1, 1931, pages 40-44, 46. 

Describes the plant of the Perfect Circle Co., located at 
New Castle, Ind, foundry losses, in manufacturing gray iron 
castings, were less than 5% of the castings produced during 
the first 6 mos. of 1931. VSP (17) 

Commercial Heat-Treating Plant Has 16 Furnaces. Harry 
Turner (Ohio Heat Treating Co.). Iron Age, Vol. 128, Nov. 12, 
1931, pages 1238-1240. 

Description of the plant of the Ohio Heat Treating Co., 
Dayton, Ohio. 8 oven-type furnaces are arranged in 2 rows, 
with monitor roof overhead for localizing and removing 
excess heat. Furnaces range from 12” x 24”x 9” high speed 


to 36” x 84” x 24” carburizing furnaces. A 24-hr. service is 
maintained. VSP (17) 

Hieat Treating Department of a Modern Manufacturing 
Plant. J. B. Neactey. Western Machinery World, Vol. 22, Dec. 1931, 


pages 568-570 

Equipment and methods used at the Lincoln automobile 
factory exemplify the most modern engineering achieve- 
ments in this field. The furnaces and temperature controllers 
are described and illustrated. WAT (17) 

Nickel Silver in Rod and Wire. Ricu. E. Brown. Wire & Wire 
Products, Vol. 7, Feb. 1932, pages 41-43, 58-59, 61-63. 

An outline of the history and the development of nickel- 
silver is given with a description of present day methods of 
rod and wire production at the plant of the Seymour Manu- 
facture Co., Seymour, Conn. The article is amply illustrated. 


Ha (17) 

Makes Marine Castings in Panama Canal Foundry. C. A. 
MclItvaine. Foundry, Vol. 59, May 15, 1931, pages 91-92. 

Description of the equipment of the Balboa shops at Bal- 

boa, C. Z VSP (17) 


The Metal Mine—Wire Rope Problems. A. J. Morcan (John 
A. Roeblings’ Sons Company). Mining Congress Journal, Vol. 17, 
Mar. 1931, pages 155-159, 163. 

Detailed description of fabrication of wire rope in Roe- 
blings’ plant, Trenton, N. J. Wire rope consists of iron or 
steel wires, laid into strands, and these strands are closed 
around a hemp wire-rope center, The steel is made in an 
open-hearth furnace; the charge consists of pig iron, iron 
ore, and scrap. The name “crucible cast steel,” given to one 
grade of wire rope is erroneous, for no steel for wire rope 
is made ina crucible. Acid open-hearth steel is the best ma- 
terial; “acid’’ refers to the furnace lining and process only. 
Process from the initial casting into ingots and completely 
through the wire drawing is given. Discussion of factors 
governing wire rope service, life, costs, wire rope attach- 
ments, lubrication, and the proper time to remove ropes 
from service is pointed out along with various illustrations. 

DTR (17) 

Advance of Electrolytic Copper Production with Special 
Reference to the New Copper Electrolysis of the Zinnwerke 
Wilhelmsburg. (Die neuere Entwicklung der elektrolyti- 
achen Kupfergewinnung unter besonderer Beriicksichtigung 
der neven Kupferelektrolyse der Zinnwerke Wilhelmsburg, 
G. m. b. H.) G. Ecer. Die Metallbérse, Vol. 20, Sept. 15, 1931, 
page 1738. 

The new installation at Wilhelmsburg is described: ca- 


pacity — 50 tons of electrolytic Cu, current density = 10,000 
amps. Number of tanks — 220. Paper before the Deutsche 
Gesellschaft fiir Berg- und Hiittenleute, 1931. oF (17) 


The New Lead Refinery and Its Operation at the Bunker 
Hill Smelter. A. F. Beastery, J. B. Scouettennetm & J. W. JoHNson 
(Bunker Hill & Sullivan Smelter). American Institute Mining & 
Metallurgical Engineers, Preprint, Feb. 1932, 11 pages. 

Describes the plant completed about March, 1930. It is 
equipped with 6 105-ton drossing kettles, 2 350-ton softening 
furnaces, 3 225-ton desilverizing kettles, 2 250-ton refined- 
lead storage kettles, 1 75-ton residue furnace and a New- 
man-type casting wheel. The particular steps in the refining 
operation are described. The man-hour output per day of 
Pb and Ag is 4.6 tons and 550 oz. respectively. JLG (17) 


Produces Engines for Automotive Marine and Industrial 
Purposes. Epwin Bremer. Foundry, Vol. 59, Nov. 1, 1931, pages 
40-43; Nov. 15, 1931, pages 31-34. 

A series of 2 articles describing the methods employed in 
the foundry of the Buda Co., Harvey, Ill., makers of 4 and 
6 cylinder gasoline engines. The first article deals with the 
casting of motor blocks; while the second is concerned with 
the production of flywheels, flywheel housings, gear case 
covers and castings for Diesel engines. VSP (17) 
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Castings Play Important Part in Lighting Fixt J : 
F. Hiwpie. Foundry, Vol. 59, Dec. 15, 1981, pages 18-91 ee 
Description of the plant and designing departznent of the 
Kayline Co., Cleveland. Types of patterns depend on the 
ease of working the design in the material required. Metals 
used include Ni, Au, brass, bronze, Al and Richelieu bronze 
Few cores are used because the patterns are designed to 
leave their own green sand molds. VSP (17) 
Non-Metallic Minerals and Industry. W. M. Goopwin. Iron 
and Steel of Canada, Vol. 14, Nov. 1931, pages 167-169, 171: Dee 
1931, page 184. : p 
A description of various plants located at Shawinigan 
Falls, Quebec. which is one of the most important and most 
rapidly growing electro-metallurgical centers of Canada 
Reference is made, among others, to the plant of the North- 
ern Aluminum Company and to the Arvida works of the 
company where electrical transmission cables of aluminum 
are manufactured. The works of Shawinigan Stainless Stee] 

and Alloys, manufacturers of Duriron, are also mentioned. 
OWE (17) 


MACHINERY & SUPPLIES (18) 


Blast Furnace Blower. Engineering Progress, Vol. 13, Jan. 1932 
page 17. 

Illustrates and very briefly describes a blower capable of 
delivering 64,000 ft.8 of air per minute. RHP (18) 

ElectrohydraulHic Operator has many Applications. Sice! 
Vol. 90, Feb. 22, 1932, page 26. 

The apparatus is used for a smooth straight-line thrust in 
one direction for a definite distance and consists of a piston 
providing the thrust actuated by oil pressure which is sup- 
plied by a small oil pump impeller. Its use with a toggle 
drawing press, brakes, wire strander and in a welding in- 
stallation is illustrated; it is operated by push-buttons. 

Ha (18) 


BIBLIOGRAPHIES (19) 


A Résumé of Published data on Steel Foundry Practice. 
A. H. Dierxer & H. B. Kinnear. Engineering Experiment Station, Ohio 
State University, Circular No. 25, 1931, 56 pages, price $1.00. 

Fairly extended abstracts of 109 selected articles bearing 
on the general subject of “factors affecting the surface of 
steel castings.’ These are separated into a group dealing 
with the metal and the furnace practice, one dealing with 
molding and core sand, and one with general foundry prac- 
tice. Shrinkage is given particular attention. The relatively 
small number of abstracts of articles published in other 
languages than English appear to be taken from other ab- 
stracts rather than from the originals. Those of articles in 
English are chiefly original and more complete than most 
other published abstracts. The available German informa- 
tion appears to be inadequately covered. The cofapilation is 
a useful, but not a complete, résumé of the subject. It was 
prepared for a committee of the American Foundrymen’s 
Association. HwG (19) 


Chromium Plating Literature. L. H. Decxe. Brass World, Vol! 
28, Feb. 1932, pages 23-24. 

Abstracts of articles and reviews of books on this subject 
from 1930 to the present time. This installment covers ad- 
hesion, with later ones to include “applications,” ‘nickel 
sub-coats,” “passivity,” and “general.” WHB (19) 

Morphology and Occurrence of Pyrite. (Pyritformen und 
Fundorte.) L. Toxopy & K. Zimanyi. Zeitschrift fiir Kristallographi 
Vol. 80, Oct. 1931, pages 255-348. 

The crystallographic occurrence and origin of pyrites is 
exhaustively treated. 706 references. EF (19) 

The Radio-active Constants up to 1930. (Die radioaktiven 
Konstanten nach dem Stand von 1930.) Physikalische Zeitschrift, 
Vol. 32, Aug. 1, 1931, pages 569-581. 

Report of the International Standard Committee compiling 
all data available on the radio active constants up to 1930. 
Includes several bibliographies. EF (19) 


Bibliography of Bibliographies on Chemistry and Chemica! 
Technology. Compiled by Crarence J. West & D. D. BEROLZHEIMER. 
Bulletin 86, National Research Council, 1932. Paper, 6% x 9%, 150 
pages. Price $1.50. 

Bulletin 86 is the Second Supplement to the Bibliography 
of Bibliographies on Chemistry and Chemical Technology 
covering the period 1929-1931. The original Bulletin (No. 50) 
covered the period 1900-1924 and contained about 10,000 
bibliographies classified under 2400 headings. The First Sup- 
plement (No. 71) covered the period 1924-1928 and contained 
about 4000 bibliographies under 1050 headings. The Second 
Supplement (No. 86) covers the period 1929-1931 and contains 
approximately 3300 bibliographies under 950 headings. 

As the title indicates, the work (as in the case of Bul- 
letins Nos. 50 and 71) is a compilation of bibliographies pub- 
lished as separates, or at the end of books or magazine 
articles, or as footnotes to the same, on the numerous aspects 
of pure and applied chemistry. Each entry gives name of 
author or compiler, title, and place of publication. The ma- 
jority of the entries state the number of references, thus 
giving an indication of the completeness of the particular 
bibliography. The entries are classified under the proper 
subject-headings, alphabetically arranged. The duplication 
of individual entries has been largely avoided by the liberal 
use of cross references. (19)-B- 


International Scientific and Political Bibliography. (Bib- 
lieteca Scientifico-Politecnica Internazionale). Hoepli, Milan, 
1932. Paper 4% x 8% in., 528 pages. Price 10 Lire. 

The book is a compilation of the more important Italian 
and foreign books published from 1926-1931. It is arranged 
by subject, with excellent cross references and an author 
index at the end. The majority of the titles are annotated 
and the date of publication and collation information is in- 
cluded. Although it is not entirely complete, the information 
it contains is accurate and worthwhile to have. Forty-eight 
references are given under metallography and metallurgy. 
A 10% discount is allowed from the list price and 20% on 
some of the English works. The volume would be worth its 
price in most libraries. T. R. Reinberg (19)-B- 














MISCELLANEOUS (20) 


Shipbuilding and its Relation to the Steel Industry. H. Ger- 
RISH SMITH. Engineering, Vol. 131, June 19, 1931, pages 801-802. 
Paper read before the American Iron & Steel Institute, 
New York, May 1931. See Metals & Alloys, Vol. 2, Oct. 1931, 
page 218. LFM (20) 


Plasticity, A Mechanics of the Plastic State of Matter. 
(Revised and enlarged from the first German edition.) 
A. Napal, assisted by A. M. Want. Engineering “ocieties Monograph. 
McGraw-Hill Book Co., Inc., New York, 1931. Cloth, 6 x 9% 
inches, 349 pages. Price $5.00. 

The English translation of the German is skillfully ren- 
dered and in enlarging the edition, some of the most recent 
information pertaining to the plastic state of matter is in- 
cluded. 

In presenting the subject-matter of the book, Dr. Nadai 
has made two broad divisions. The major study and the 
most interesting from the view point of the engineer is 
devoted to the plastic state of matter with special reference 
to metals and to mechanical engineering problems. In the 
latter part of the book some applications of the mechanics 
of the plastic state of matter to geology and geophysics are 
presented. 

The author introduces the concept of plasticity without 
actually defining the term and its limitations. He then pro- 
ceeds to give a descriptive analysis of such points of interest 
as elastic and permanent deformation, and the mechanism of 
plastic deformation in the grain structure. Though this 
analysis is of special interest to the metallurgist, it is 
covered somewhat hurriedly. From this point, the book be- 
comes a highly mathematical treatise and to those familiar 
with theoretical and applied mechanics, it is a valuable con- 
tribution. This is especially true of the chapters dealing 
with stress, strain, theories of strength and related tests 
and tension. Some fine photographs of strain or flow figures 
in steel, paraffin, marble and copper specimens under tensile, 
compressive or torsional loading illustrate the stress dis- 
tribution under the conditions cited. 

A few observations relative to the plastic deformation 
near the regions of contact of materials deformed by in- 
dentations in various ways are given in a chapter on hard- 
ness. It is recognized that various metals behave very 
differently when an indentation is made by a punch but 
nothing is offered as a possible cause for the behavior. 

There are some very interesting figures to illustrate the 
similarity of the slip lines produced by a punch in steel and 
the slip lines determined by photo elastic tests occurring in 
celluloid plates under a rigid punch. 

On the application of the mechanics of the plastic state 
ff matter to geology and geophysics, Dr. Nadai takes one 
into a field quite apart from that of metals. Here pressures 
of enormous magnitude exist that play an important role in 
the observed behavior of rock movements. Such subjects as 
the pressure in the earth’s interior, mountain building, the 
origin of rock-salt domes, the weight of the continents and 
the traces of motion in the structure of rocks are treated 
in an interesting way. 

To the engineer interested in applied mechanics, the book 
is highly valuable. To the metallurgist who is seeking for 
new knowledge on the physics of crystals as a guide in 
looking for the mechanism of the plastic behavior observed 
in metals, and in predicting new properties the book will 
undoubtedly be somewhat disappointing. C. H. Lorig (20)-B- 


The Phenomenon of Slip in Plastic Materials. A. Napar. Pro- 
-eedings American Society for Testing Materials, Vol. 31, Pt. 2, 1931, 
pages 11-46. 

See abstract of preprint. Metals & Alloys, Vol. 3, Feb. 1932, 
page MA 49. HwWG (20) 


Plastic Deformation and State of Deformation. (Verform- 
ung und verformter Zustand.) M. Potanyt. Die Metallbérse, Vol. 
21, Dec. 2, 1931, page 2075. 

Extract of a lecture in the Haus der Technik, Essen, Nov. 
1931. Compares the behavior of crystalline and amorphous 
materials with reference to their plasticity. The difference 
becomes most obvious at extremely low temperatures where 
crystals do still exhibit plasticity. EF (20) 


Radium in Rocks. C. S. Piccor & H. E. Merwin. American Jour- 
nal of Science, Vol. 23, Jan. 1932, pages 49-56. 

2 granites of high radium content were separated into 
their component minerals and these examined in detail for 
radium. The radium is associated much more with the micas, 
weight for weight, than with the other components of the 
rock. Why this should be is not evident. Hot water removes 
from most powdered specimens some of the emanation in 
equilibrium with the radium present but apparently does 
not affect the radium, and probably not the parent uranium. 
It did not affect the radioactivity of one biotite at all. The 
radioactivity of leached samples was completely restored 
after 30 days. WAT (20) 


On the Action of Iron and Nickel on (Fused) Alkali Metal 
Salts. (Action du fer et du nickel sur les sels alcalies.) 
L. Hacxsprity, & H. J. Prncx. Bulletin de la société chimiques de France, 
Vol. 49, Jan. 1931, pages 54-70. 

The alkali metals are formed by heating the sulphates, 
arsenates, phosphates, borates, and aluminates with Fe in 
& vacuum at or above the melting point of the salt. Li is 
obtained, however, only from the oxide or silicate under 
these conditions. Ni displaces the alkali metals only from 
their hydroxides or sulphides. WHB (20) 


Recent Testing Results on the Plastic Behavior of Metals. 
(Neuere Versuchsergebnisse tiber das plastische Verhalten 
der Metalle.) K. Honenemser. Zeitschrift fiir angewandte Mathematik 
und Mechanik, Vol. 11, Dec. 1931, pages 423-425. 

The speaker at the 7. Deutscher Physiker- und Mathe- 
matikertag, Bad Elster, Sept. 1931, summarizes the investi- 
gations and mathematical interpretations of the Institut 
fiir angewandte Mathematik der Universitét Géttingen re- 
garding the behavior of metals during ase deformation. 
In more recent theoretical derivations the strain hardening 
effect is taken into account. Further publications are under 
way. EF (20) 


The Diffusion of Cathodically Developed Hydrogen 
Through Iron. (Die Diffusion des kathodisch entwickelten 
Wasserstoffs durch Eisen.) A. H. W. Aren & P. C. BLOKKER. 
Recueil Travaux Chimiques Pays-Bas, Vol. 50, July 15, 1931, pages 
943-950. 

Poisons greatly accelerate the diffusion through the 
cathode and increase its velocity. The effect of HgCle was 
studied in electrolytes of HeSO,g and NaOH, both 0.1 N. A 
small quantity of HgCle (1-2 ec. 0.01 M) markedly increased 
the diffusion velocity. A large amount slightly lowered it. 
The latter effect was more marked the higher the current 
density. Curves of cathode potential showed a parallelism to 
those of diffusion velocity, the more negative the potential 
the greater the diffusion velocity. Diffusion through Ni-Fe 
and Cr-Fe in an electrolyte of 0.1 N HeSO4g, with and with- 
out AseOs as a poison, is measured and the results are given. 
Equations for the diffusion velocity and potential are de- 
veloped and discussed. No satisfactory explanation is given 
of the interdependence of current density potential and 
diffusion velocity. Ha (20) 


Car Scrapping by the Line Production Method. T. M. Hamer. 
Paper read before the 32nd Annual Convention, International Acetylene 
Association, Chicago, Nov. 1931, 5 pages. 

Discussion whether scrapping is done better by a railway 
company itself or to have it done by outsiders. Ha (20) 


Plastic Deformation and Its Underlying Law. (Plastizier- 
ung und ihre Gesetzmiissigkeit.) O. Manrrep. Zeitschrift fiir 
physikalische Chemie, Sect. B, Vol. 15, Jan. 1932, pages 383-387. 

The author summarizes his paper on “Plastizierung” (i.e. 
‘the work, or procedure which carries a solid material by 
permanent deformation above the limit of elasticity into the 
range of flowing or plastic deformation”) as follows: Be- 
tween the degree of plastification (‘“Plastizierungsgrad”) 
and physical properties of any material a functional re- 
lationship exists insofar as with increasing degrees of 
plastic deformation the physical properties are improving 
independent from the structure of the material. A table is 
included in the paper showing the strain hardening effect in 
non-metallic materials, in Cu and wrought Fe. Stress is laid 
on tests of Reinkober (Physikalische Zeitschrift, Vol. 32, Mar. 
15, 1931, page 243) on glass and quartz clearly proving that, 
irrespective of the crystalline or colloid-plastic nature of 
the testing material, a strain hardening effect or improve- 
ment of physical properties takes place due to stretching. 

EF (20) 

The Oxidation of Phosphorus Vapor at Low Pressures in 
Presence of Platinum and Tungsten. H. W. Metvitie & E. B. 
LupitaM. Proceedings Royal Society, Vol. 135A, Mar. 1932, pages 315 
333 

The actions of hot filaments of Pt and W on mixtures of 
P vapor and O at pressures smaller than the lower explosion 
limit has been investigated in some detail. With Pt it was 
found that the reaction rate is conveniently measurable with 
the filament at a temperature of about 200° C. The reaction 
velocity is directly proportional to the O pressure. Argon 
is without influence on the rate of the reaction. No glow 
is emitted during the oxidation. The reaction therefore oc- 
curs at the Pt surface. With the W filament at 500° C. the 
rate of the reaction can be conveniently measured. This rate 
is proportional to the pressure of the O and the P. A green 
glow accompanies the process of the reaction. The reaction 
thus probably starts on the W side, is propagated through 
the gas phase and finally ends on the wall of the reaction 
tube. Au, Ag, and Mo behave similarly to W, but have not 
been studied in detalii. WAT (20) 


Making Expansion Fits with Liquid Air. FE. V. Davin & 
W. S. Farr (Air Reduction Sales Co.). Machinery, Vol. 38, Nov. 
1931, pages 189-192. 

Liquid air is used in cooling the inner member so it will 
contract. It is then inserted in the outer member and ex- 
pands to fit. This method is useful when the inner member 
is light compared to the outer member or when heating 
will warp or crack the part. Liquid air varying from 40% 
liquid oxygen and 60% liquid nitrogen to 60% liquid oxygen 
and 40% liquid nitrogen may be used. Its boiling point may 
be taken as —310° F. 200 B.t.u. are required to evaporate one 
liter of liquid air. The following table gives data for de- 
termfming approximate amount of liquid air evaporated in 
cooling metals. 





Weight of Amount of 
metal cooled liquid air 
Heat given /liter of evaporated 
Weight of off/lb. of liquid air /ib. of meta) 
Kind of Metal /in. 3 metal cooled evaporated fully cooled 
Metal lbs. B.t.u. lbs. liters 
Aluminum 0.098 71.4 > 80 0.357 
Brass 0.310 33.1 §.04 0.166 
Bronze 0.323 34.2 5.85 0.171 
Cast Iron 0.260 39.5 5.06 0.198 
Copper 0.322 29.7 6.73 0.148 
Monel metal 0.318 34.2 5.85 0.171 
Nickel 0.317 34.6 5.78 0.173 
Steel] 0.285 34.6 5.78 0.173 





| 
' 
| 


Also gives tables showing linear contraction per in. from 
70° F. to —310° F. for these metals. Linear expansion when 
heated from 70° F. to 212° F. for the same metals. Table of 
allowances and tolerances for sliding fits. Shipping of liquid 
air. Estimation of evaporation in shipping and handling. 
Lists precautions and gives instructions for handling liquid 
air for expansion fits. See also Metals & Alloys, Vol. 3, Mar. 
1932, page MA 74. RHP (20) 


The Dangers in the Production of Aluminum Powder and 
Their Prevention. (Die Gefahren bei der Herstellung von 
Aluminiumpulver und thre Verhtitung.) Beruxe. Feuerschutz, 
Vol. 11, Apr. 1931, pages 65-66. 

The causes of ignition can be: open flames, electric sparks, 
hot wires, impact, friction, hot bearings, self-ignition by 
oxidation. The flames are best extinguished by airtight 
covering with sand. Ha (20) 
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THE cost of steel castings to your cus- 
Ill tomers is the purchase price plus the 
finishing cost. When your customers find 
their finishing costs too high, a reflection 
is made upon the quality of your castings, 


regardless of their purchase price. 


When you use Ferro Carbon-Titanium in 
the ladle, you often reduce your cus- 
tomers’ finishing costs. A small percent- 
age of Ferro Carbon-Titanium added to 
the ladle yields a more uniform surface 
and prevents segregation and dirtiness. 


Use Ferro Carbon-Titanium as a sales 
argument for better casting and alloy 
steel prices. 


THE 


TITANIUM ALLOY 


MANUFACTURING CO. 


SALES AND GENERAL OFFICES 
NIAGARA FALLS, N. Y., U.S. A. 


EXECUTIVE OFFICES: — — ee 
roadway, York Cit our 0. 
aati a. Soe , San Francisco, Les Angeles, 
CLEVELAND OFFICE: Portland, Seattle, Tacoma, 
1200 Kelth Bidg., Cleveland, Ohie Vancouver, B. C. 


Great Britain and Eurepe—T. Rowlands and Co., Ltd., Sheffield, England. 
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FOUNDRY PRACTICE & APPLIANCES (22) 


Methods for Testing of Molding Sands. (Les method 
actuelles dessai et de controle des poem iy de moulage.) 
A. Deteuse. Kevue de Metallurgie, Vol. 28, May 1931, pages 281-283 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA’ 22. JDG (zz) 

Bronze Pressure Castings. J. E. Crown. /ransaction & Bulletin 
American Foundrymen’s Association, Vol. 2;\Nov. 1931, pages 496-505 

Factors involved in the successful production of bronze 
castings for pressure service are: selection of alloys, design 
of pattern, method of molding, types of heads and gates 
The alloy contains 87.25% Cu, 9% Sn, 3% Zn and 0.75% Ni. 
Average pouring temperatures are 1950° F, See also Metals 
& Alloys, Vol. 2, Dec. 1931, page 321. CHL (22) 

Evolution in the Foundry; Molding in Snap-Molds. (Evo- 
lution de la Fonderie; le Moulage par Mottes.) M. Constant 
Revue de Fonderie Moderne, Vol. 26, Mar. 10, 1932, pages 84-87. 
Apr. 1932, pages 138-140. : 

A method for molding pieces of a form too complicated 
for machine molding is described whereby proper sec- 
tioning of the mold is paid particular attention in order to 
save time in molding if a larger number of pieces is to be 
cast. The process is illustrated by an example; parts of the 
mold can be made by machine. a (22) 

Mold-Blacking. (Formschwiirze.) E. Feit. Die Giesserei, Vol, 
19, Feb. 5, 1932, pages 41-46, 

A testing method is described for testing the gas perme- 
ability and strength of the blacking which is used in molds 
to give the castings a smooth surface. The tests showed 
that the blacking has to be adapted to the kind of casting: 
very massive castings require a blacking of higher strength 
Also the thickness of the coating is of importance for the 
permeability of gas. Ha (22) 


Arrangement of the Pattern and Making of the Mold of a 
Grate Bar of a Locomotive of Special Construction. (Modell- 
einrichtung und Herstellung der Form eines Lokomotiv 
roststabes besonderer Konstruktion.) K. GrocHoi., Die Giesserei, 
Vol. 19, Feb. 19, 1932, pages 71-72. 

Description of the pattern and procedure of molding. 

Ha (22) 

European Iron Founders Use Rotary Furnace. Correspond- 
ence from F, Guo.itt1. Metal Progress, Vol. 21, Apr. 1932, pages 
72-73. 

European foundrymen are turning to revolving furnaces 
of the Brackelsberg type for the production of high grads 
alloy cast Fe. Revolving furnaces are frequently duplexed 
with the cupola. A Brackelsberg furnace of 1% T. capacity 
can supply 3200-3500 lbs. of Fe of predetermined composi- 
tion at 3000° F. at 40 minute intervals using sluggish cupol: 
iron at 2300° F. WLC (22 

A Study of Molding Sands. (Etude des Sables de Moulage.) 
L. Gasguarp, Revue de Fonderie Moderne, Vol. 26, Mar. 25, 1932, 
pages 95-104. 

Testing methods and determinations of the structure o 
sand grains are described, the advisability of recuperation 
and regeneration of used sands is discussed. An addition o! 
kaolin improves a molding sand. Methods of separation o 
sand, Fuller’s earth and colloidal matter in molding sand 
are described. It is best done by a kind of floating process 

Ha (22) 

Casting in Oblique Position of the Mold. (Das Giessen in 
Schriiglage der Gussform.) H. Katprers, Zeitschrift Verein deut- 
scher Ingenieure, Vol. 76, Mar. 5, 1932, page 247. 

To avoid unevenness of the surface in long castings otf 
more than 50 mm, thickness a slight tilting of the mold is 
recommended instead of the usual horizontal position o! 
the mold. Ha (22) 

Progress in Foundry Practice in Last Half 1931. (Fort- 
schritte des Giessereiwesens im Zweiten Halbjahr 1931.) 
Hans Juncstutnw & Paut A. Herter. Stahl und Eisen, Vol. 52, April 
28, 1932, pages 412-414; May 5, 1932, pages 446-448. 

Summary of foundry practice progress for 2nd half o! 
1931. 76 references. Divided into groups, (1) Casting and 
Properties of Cast Iron; (2) Melting; (3) Molding and dress- 
ing; (4) General. DTR (22) 

Green Sand Steel Castings (Stahimassgusas). R. Genwo. Zeit- 
schrift fiir die gesamte Giessereipraxis, Vol. 53, Feb. 21, 1932, pages 
75-77. 

The article deals with the molding sand to be used for 
green sand steel castings and the molding practice with 
special reference to the arrangement of the gates an 
risers. As to the molding sand a sufficient porosity is of 
extreme importance. GN (22) 

Malleable Iron with Black Core and the Open-Hearth Fur- 
nace, (Malleable a coeur noir et Four a Sole.) Cur. KLuryTMans. 
Revue de Fonderie Moderne, Vol. 26, Mar. 25, 1932, pages 105-108. 

If malleable iron is made in the open-hearth furnace the 
determination of proper temperature and desired analysis 
should be made at the time of pouring and not long before. 
This requires testing methods giving immediate results. The 
proper temperature can, according to the author, be de- 
termined much more accurately by the eye than with a 
pyrometer; a sample is removed from the furnace and put 
on the ground, from color and reflection, for which he gives 
directions, the temperature is determined. A table is given 
for the ratio of C to Si and the respective pouring tempera- 
tures, the fracture of the sample is compared with a table 
showing the appearance of fractures at different tempera- 
tures from which it can be judged whether the proper pour- 
ing temperature exists. The method is explained TTT) 

a (22) 

Some Observations on Preparation and Use of Synthetic 
Sand. L. B. Knicut. Transactions & Bulletin, American Foundrymen’s 
Association, Vol. 3, Jan. 1932, pages 718-728. 

Methods of preparation of synthetic molding sands are 
described. See Metals & Alloys, Vol. 2, Aug. 1931, page 150. 

CHL (22) 

A Grain Distribution Index for Sand Grading. Ciarence E. 
Jackson. Transactions & Bulletin American Foundrymen’s Association, 
Vol. 2, Nov. 1931, pages 506-512. 

Previous methods of grading are reviewed and present 
development of the A. F. A. grading classification is briefly 
discussed. A method is developed, based on statistical analy- 
sis, that yields a numerical value for a grain distribution 
index. ; CHL (22) 
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FURNACES & EUELS (23) 


The Present State of High Frequency Induction Furnaces. 
(L’etat actuel du four a induction a haute frequence.) J. 
Minssigevuz. Journal du Four Electrique, Vol. 41, Mar. 1932, pages 
98-102; Apr. 1932, pages 137-140. 

A survey is given of the position occupied by high fre- 
quency furnaces in the industry. France and England favor 
ramming dry lining around a steel core placed in the induc- 
tion coil. Germany sometimes uses damp linings rammed 
around a wooden core. The capacity of convertor sets is 
usually equal to the furnace capacity so as to melt the 
charge in about 1 hour. Sometimes it is more advantageous 
to use smaller transformers although it slows the melting 
time and cuts down the efficiency. In a 250 kg. furnace the 
current consumption varied between 525 and 698 kwh/ton, 
with an average of 610 kwh/ton for 0.8 C steel and 530 kwh 
for high speed steel. Examples of the flexibility of the fur- 
nace are given. JDG (23) 


Investigation of Electric Furnaces for Transition Heating. 
(Untersuchung elektrischer Oefen fiir Uebergangsheizung.) 
Kart Meyer. Elektrotechnische Zeitschrift, Vol. 53, Mar. 21, 1932, 
pages 315-318; Apr. 14, 1932, pages 362-364. 

By determining the temperature distribution in the in- 
terior of furnaces as a function of time, measuring air 
velocities and radiation, more exact data than have been 
i.vailable are collected for the design of electric furnaces. 
A number of examples show the application of the results 
to the heating of furnaces and rooms, Ha (23) 

Solid and Gaseous Fuels in the Iron and Steel Industry. 
HARALD NiEetsen. Fuel Economist, Vol. 7, Apr. 1932, pages 279-285. 

Fuel costs can be reduced in the ferrous industry by 
utilizing low grade coal, drying it and distilling it at low 
temperatures. A flow sheet is given showing operations for 
the production of powdered fuel, producer gas and crude 
oil. DTR (23) 

The Technical Heat Efficiency of a Furnace. (Der feuer- 
ungstechnische Wirmeaufwandsgrad eines Ofens.) GUSTAV 
NEUMANN. Archiv fiir Eisenhiittenwesen, Vol. 5, March 1932, pages 
171-475. 

Report 160 of Heat Section of Verein deutscher BHisen- 
hlittenleute. A résumé is given of 12 important heat formulae 

rr use in the computation of furnace efficiencies, heat 

sses, heat consumption, etc. DTR (23) 


Use of Powdered Coal in the Foundry. (Emploi du Charbon 
Pulverise en Fonderie.) R. Morne. L’Usine, Vol. 41, Feb. 5, 1932, 
age 27. 

The use of powdered coal in the foundry has many ad- 
vantages. In annealing castings 1 man can operate 6 fur- 
naces of 30 tons each. The desired temperature can be 
eached rapidly and controlled easily, as can also the fur- 
ace atmosphere. A comparison with other fuels shows a 
aving of 15 to 20% in cost. Ha (23) 


Commercial Evaluation of Coke. R. A. Mort. Journal Institute 
of Fuel, Vol. 5, Feb. 1932, pages 193-210. 

Coke production in Great Britain and the future demand 
for oven-coke are discussed. Demand for coke for pig-Fe 
manufacture depends on the development of the steel in- 
dustry. On the basis of development for 1900-1918 steel pro- 
duction in Great Britain should be 16,000,000 tons in 1940, 
requiring 16,000,000 tons of coke. Coke consumption/ton of 
pig-Fe has been influenced more by the price of coke than 
by the amount,of ore used. When the price of coke has 
risen, the quality has deteriorated, and vice versa. To pro- 
tect the Fe manufacturer from deterioration in quality, a 
sliding-scale basis of payment for blast-furnace coke is sug- 
gested. This would be of benefit both to the coke maker and 
user. Except for hematite-pig production, S is not of suf- 
ficient importance to warrant its introduction into a coke 
specification. For hematite pig, low-S coke is desirable, but 
it is not possible to evaluate it at present. P is only of 
significance when pig for acid steel production is being 
made, for which use coke should not contain more than 
0.01% P. Cokes with a %” shatter index of less than $97.0 
should not be used in blast-furnaces. Foundry coke should 
have low moisture, less than 8% ash, less than 1% and pre- 
ferably less than 0.8% S, and a 1.5” shatter index of over 90. 
Beehive coke is preferable for crucible steel melting. In- 
cludes discussion. MS (23) 


Stoker Fired Furnaces for Metallurgical Work. Fuel Econo- 
mist, Vol. 7, Jan. 1932, pages 128-130. 

Operation of the Hagan stoker is described and the under- 
lying principles discussed. This stoker was specially de- 
veloped as a substitute for hand-fired grates and metal- 
lurgical furnaces, Advantages as compared with hand-firing 
are: (1) A cheap slack coal may be used; (2) fuel saving of 
10 to 23%, due to regular feed and system of combustion, 
are possible and the furnace may be brought up to tem- 
perature rapidly; (3) due to even rate of firing, any heating 
operation can be conducted on a definite time cycle; (4) the 
amount of dust carried over into the furnace chamber is 
reduced greatly over both hand-firing and overfeed mechani- 
cal stokers; (5) upkeep charges are extremely low; (6) pos- 
sibility of breakdown during working may be neglected: 
(7) clinker formation is confined to the firebars at the sides, 
where it may be removed easily. The use of preheated air 
is stated to be beneficial. The Stein suspended arch is re- 
ferred to and illustrated. DTR (23) 


_ Oll-Fired Brass-Melting Furnace. R. S. Livincsron. Engineer- 
ing & Mining Journal, Vol. 133, Feb. 1932, page 77. 

A _— oil-fired furnace claimed to produce rapid smelt- 
ing of the charge, or superior grade of brass, and economies 
in fuel and labor (perfected at the Uvalde Rock Asphalt 
Co., Blewett, Tex.) is described and illustrated. The welded 
sheet-Fe shell and burner were made from scrap Fe, stand- 
ard firebrick formed the lining, and the burner was a 2” tee 
with a short pipe nipple connected by reducers to the 1” air 
line and to the %” oil line. Atomized oil is blown into the 
combustion chamber by the injector and the 1” air connec- 
tion on the flue end of the furnace serves to control the 
draft. A heavy Fe lid covers the melting chamber and re- 
duces heat losses. WHB (23) 
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1 to 2 ton Detroit Rocking Electric Furnace 


Gray Iron, Alloy Iron or Malleable Iron 
may be regularly produced inthe... 


DETROIT ROCKING 
ELECTRIC FURNACE 


with a negligible variation in any con- 
stituent. Carbon or Silicon variations are 
easily held to less than .05. The rocking 
action insures absolute homogeneity and 
complete uniformity of temperature. 
Dozens of users are producing irons show- 
ing excellent characteristics, such as high 
fatigue resistance, high shock resistance, 
with remarkable tensile strength and un- 
usual ductility values. Best of all, such 
castings may be produced with surprising 
ease and economy. 


Ask the Man Who Uses One 


DETROIT ELECTRIC 
FURNACE CoO. 


827 WEST ELIZABETH ST. DETROIT 
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Steel Recuperators for Heating Mixers. (Stahlrekupera- 
toren zur Mischerbeheizung.) Demag Nachrichten, Vol. 6, Mar. 
1932, pages 13-15. 

A steel recuperator is described which simultaneously 
preheats gas and air to be used for heating a mixer, or only 
air if used for other purposes. The recuperator gives air 
temperatures of 800° C. For heating a mixer, the gas can 
be heated simultaneously to 300° C. The maximum tempera- 
tures which can be attained amount to 900°-950° C. GN (23) 

Application of Coke Oven Gas in the Open Hearth Plant 
and in the Steel Foundry. (Verwendung von Ferngas im 
Siemens-Martin-Stahlwerk und in der Stahligiesserel.) Exicu 
MatejyKa. Stahi und Eisen, Vol. 52, May 19, 1932, pages 481-489. 

Combustion reactions and sources of heat losses are dis- 
cussed and the advantages of gas firing pointed out, to- 
gether with the effect of various kinds of gas burners. A 
typical open hearth layout using cold coke-oven gas is de- 
scribed. A high pressure gas line serves the foundry drying 
and annealing furnaces while a low pressure line serves the 
open hearth mill and miscellaneous places, such as temper- 
ing units, laboratory, etc. The maximum allowable pressure 
drop along any line is 500 mm. of water with gas velocities 
approximately 20 to 25 m./sec. Plant costs for gas installa- 
tion, fuel requirements and economy are enumerated. (23) 

Costs Cut in Half When Nitriding in Bell Furnaces. WILLARD 
Rotu. Metal Progress, Vol. 21, May 1932, pages 40-43. 

The bell-type nitriders made by the Westinghouse Com- 
pany are described and operating costs given. Time-tem- 
perature cycles and hardness penetration curves for work 
done in this equipment are drawn. WLC (23) 

Electric Annealing and Hardening Installations. (Elek- 
trische Gliih- und Hiirtanlagen.) Victor Pascukxis. Zeitschrift 
Verein deutscher Ingenieure, Vol. 76, Apr 9, 1932, pages 359-363. 

Some new developments in heating resistances and their 
mountings on the furnace walls, charging devices and heat 
transmitting arrangements are reviewed and illustrated. (23) 

View Points on Electrical Heat Policy. (Gesichtspunkte 
liber Elektrowiirmepolitik.) E. Fr. Russ. Elektrowairme, Vol. 2 
Jan. 1932, pages 2-4. 

Electrical heating is of value for industrial purposes be- 
cause the heating value of electric energy never varies; it 
is always 860 keg.cal./kwh., whereas all other fuels show 
fluctuations. Electrical energy can be produced from even 
the lowest-grade fuels while fuel gases require high-grade 
coal for their manufacture, For further progress the stand- 
ard furnace types should be developed so that their price 
is reduced, second, ideas should be exchanged between fur- 
nace manufacturers, and third, testing institutes with 
laboratories should be created. Ha (23) 


Electric Continuous Furnace for Annealing Hoops, (Elek- 
trischer Durchziehofen zum Glihen von Metallbindern.) 
E. F. Russ. Technische Blatter der deutschen Bergwerkszeitung, Vol. 
22, Feb. 28, 1932, page 118. 


A brief description is given of a continuous electric an- 
nealing furnace, system Russ, built by the “Industrie” Elec- 
trofen G.m.b.H., at Cologne, Germany. The temperature con- 
troller used allows the temperature to be regulated so that 
the fluctuations do not exceed more than + 5° C. GN (28) 

High-Temperature Furnaces with Flameless Surface Com- 
bustion, (Hochtemperatur-Oefen mit Flammenloser Ober- 
flichenverbrennung.) Rupo_tF ScHNABEL, Zeitschrift Verein deut- 
scher Ingenieure, Vol. 76, Feb. 27, 1932, pages 213-214. 

Flameless surface combustion is a process for the combus- 
tion of gases in which glowing surfaces energetically ac- 
celerate the combustion reaction. A mixture of gas and air 
is driven through a layer of small pieces (pebbles) of re- 
fractory ceramic material and burnt in this layer. The gas 
mixture is ignited at the surface; the combustion, due to the 
high ignition velocity, goes spontaneously into the interior 
of the lever; the whole layer in short time is a glowing 
mass. Muflles, or other containers can be embedded in the 
refractory mass to utilize the heat. These furnaces are said 
to have a very high thermal efficiency; several construc- 
tions are described. Ha (23) 

Vacuum Electric Furnaces in the Manufacture of X-ray 
Apparatus. (Le four électrique a vide dans Vindustrie radio- 
logique.) R. Sevin. Journal du Four Electrique, Vol. 41, Apr. 1932, 
pages 133-136. 

Structural features of a C resistance furnace able to 
operate at about 0.01 mm. pressure at 1800° C. are given. 
The furnace is rated at 34 kw and was in use for several 
years for regasifying metals used in vacuum tube construc- 
tion. JDG (23) 

Coreless Electric Induction Heating. (Elektrische Induk- 
tionsheizung ohne Eisenschluss.) W. F. Scuer. Die Naturwissen- 
schaften, Vol. 19, Dec. 4, 1931, pages 974-980. 

The principles of low frequency and coreless high-fre- 
quency furnaces are discussed. The phenomena in the latter 
type of furnaces is demonstrated by the current density 
distributions in a Cu bolt at various frequencies, which is 


covered by the formula q = md yV 2f yu H 10-9, wherein 
d = diameter of the Cu bolt, f = frequency of current, yg = 
permeability, H conductivity of charge, q — parameter. 
The heat efficiency N is given by two formulae; if q ¢ 2 then 


N = const. q*#/H = const. d¢ f2 42H; if q 5 5 then N = const. 





ub 
qa/H = const. d Y ——. The effect of the various factors on 
H 


the heat efficiency is discussed. Temperature measurements 
on a steel block are reported which show the influence of 
the permeability, i.e., a sharp break of the curve due to the 
appearance of y-Fe at 720° C. Much attention is paid to the 
influence of the diameter of pieces of the charges, since the 
efficiency drops with the fourth power if one goes below 
the critical value q — 2.5. The most favorable diameters of 
the charged bodies in relationship to the frequencies (50 to 
500,000 cycles) are tabulated for the following materials: Cu 
cold, Fe cold, Pb, Cu liquid, Fe 800° C. and graphite. The 
high frequency generator and condenser for compensating 
the reactive volt amperes are discussed. The application of 
coreless high-frequency furnaces to metallurgical purposes 
offers great advantages which are dealt with at length in a 
critical comparison with other furnaces. EF (23) 


METALS & ALLOYS 
Page MA 358—Vol. 3 





Vertical Muffle-Annealing Furnace. (Senkr 
Gliihofen.) W. Stizepinc. Stahi und Eisen Vol! 52 at Rag 
page ae ‘ , ’ ’ . » 1932, 

A muffle-annealing furnace for handling s 
sheets, 3500 x 1200 or 3500 x 1600 mm. 1.5 to2 mn, thickest 
annealing temperatures of 1050-1160° C. is described ‘The 
furnace hearth surface is 1800 x 5000 mm. DTR (23) 

Use of Powdered Coal in German Foundries. (L’Emploi du 
charbon pulverise dans les fonderies de malleable allemandes ) 
Stotz. Revue de Metallurgie, Vol. 28, May 1931, pages 271-275. — 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 24. JDG (23) 

Electric Varnish Drying Furnaces. (Elektrische Lack- 
trockenGfen.) K. Tamers. Elektrowirme, Vol. 2, Jan. 1932, pages 
16-22. 

The advantages of electric furnaces for drying lacquere@ 
and varnished articles are explained and several installations 
described. Ha (23) 

Recent Developments in Gas Burners. W. Trinxs. Heat 
Treating & Forging, Vol. 18, Jan. 1932, pages 45-47, 55; Feb. 1932 
pages 121-123; Mar. 1932, pages 194-196; Blast Furnace & Steel Plant’ 
Vol. 20, Mar. 1932, pages 274-279; Apr. 1932, pages 352-354, > 

The design of induction and luminous-flame burners ig 
discussed, including cylindrical induction burners of the 
high-pressure type in which gas under pressure induces air, 
and the low-pressure type in which air induces gas, Ven- 
turi, 2-stage and multi-stage types. The constancy of the 
air-to-gas ratio is considered. MS (23) 

Heat-Transfer in Non-Ferrous Metals in Heat-Treating 
Furnaces, (Der Wiirmeiibergang an Nichteisenmetallen im 
Wirmofen.) G. WAGENER. Zeitschrift fiir Metalikunde, Vol. 24, Feb. 
1932, pages 35-39. 

The heat-transfer coefficients for non-ferrous metals are 
considerably less than that for Fe because of the diminished 
absorption of radiation by the brighter surfaces. Curves and 
mathematical expressions are given for the heat-transfer of 
Al, Cu, and brass, and compared with those for sit 

FM (23) 

Economies to be Derived from the Use of Gas Industrially. 
C. M. Watter. Journal Institute of Fuel, Vol. 5, Feb. 1932, pages 
176-183. 

Includes discussion. The advantages of gas as an indus- 
trial fuel are summarized. By substituting gas for coke in 
the production of forgings and machined and heat-treated 
parts, the total production costs were reduced in 2 cases, in 
spite of the higher cost of the gas. The savings were effected 
principally by the reduction of wastage of material. Re- 
cuperation and regeneration are discussed and the thermal] 
efficiency of heat application for industrial heating opera- 
tions using gas is presented tabularly. MS (23) 

Furnaces Placed in Production Lines. G. T. WILLIAMs. Metal 
Progress, Vol. 21, Mar. 1932, pages 27-31. 

The efficiency of the plant of the Cleveland Tractor Co 
was greatly increased by placing heat treating equipment in 
the production line. A brief account of the type, arrange- 
ment and capacity of equipment is given. WLE (23) 

Application of Gas Heat to Forging. Heat Treating & Forging, 
Vol. 17, Nov. 1931, pages 1059-1061, 1068. 

From the Fifth Annual Report of the Committee on In- 
dustrial Gas Research of the American Gas Association. W. 
E. Jominy has published data onthe rate of heat penetration, 
and on burning and overheating of steel at forging tem 
peratures, which show the superiority of gas over othe: 
fuels from the metallurgical point of view. Results of in- 
vestigations on the scaling of steel at forging temperatures 
have been published by W. E. Jominy and D. W. yp | ona 6 
subjects remain to be covered, including studies on the in- 
fluence of 0.05, 0.1, 0.2 and 0.5% SOg in oxidizing and reduc- 
ing furnace atmospheres on S8.A.E. 1015, 1030 and 1040 steels 
and also on some of the more common alloy steels used for 
forgings. Under usual conditions, gas is at a disadvantage 
as compared with oil, because heat transfer is slower, an 
adherent scale difficult to scrape from the steel is formed 
and excessive furnace repairs are required. Any appreciable 
increase in the reducing condition of the atmosphere so as 
to reduce scaling was accompanied by a sharp reduction in 
the efficiency of the fuel as well as a reduction in the rate 
of heat transfer. A new method of combustion designated 
“diffusion flame combustion” has been evolved, in which the 
air for combustion reaches the gas by diffusion through the 
burning flame rather than by any form of premixing, caus- 
ing the gas to burn with an intensely luminous flame which 
is highly radiant within itself. The method has been ap- 
plied to forging furnaces, but it has involved the develop- 
ment of a new technique in burner construction and fur- 
nace design. Full-scale furnaces have been installed in sev- 
eral plants. Results to date indicate that the heating rate 
with gas using “diffusion flame combustion” may be faster 
than with fuel oil, the quality of the steel is superior, there 
is a total absence of scale, and full thermostatic control may 
be applied to the furnaces, giving assurance against over- 
heating or burning of the steel. MS (23) 


Smoke—A Study of Aerial Dispense Systems. R. WuytTLaw- 
Gray & H. S. Patterson. Longmans-Green & Co., New York, 1931. 
Cloth, 53%, x 9 inches, 192 pages. Price $4.50. 

This book deals with the general and fundamental prin- 
ciples which underlie the behavior of systems consisting of 
fine particles dispersed in air. It does not discuss the ap- 
Plication of the conclusions to technical questions of indus- 
trial smokes. 

It deals largely with measurements of the number, size 
and distribution of the particles, the factors which affect 
these relations, and the fundamental theories involved. Pre- 
cise, rather than convenient, methods are used. 

H. W. Russell (23) -B- 

Fuel Requirements of Steel Mills. Rolling Mill Journal, Vol. 6, 
Feb. 1932, pages 51-54. 

A general discussion presenting heat balances for coke- 
ovens, blast furnaces and melting and heating furnaces, and 
power and steam requirements of steel plants shows that 
for the best practice a total of 15,793 B.t.u. is required. Cost 
of fuels per 1,000,000 B.t.u. must be considered. Many heat- 
ing operations can be conducted at a lower cost even with 
higher heat consumption by the use of a different — (23) 








Application of Waste Heat Boiler to Open-Hearth and 
Heating Furnaces. G. R. Apamson. Iron & Coal Trades Review, 
Vol. 124, Jan. 29, 1932, pages 204-205. 

The value of waste heat boilers to an installation is dis- 
cussed and the size of such boilers is compared to the fuel- 
fired boiler. Several types of modern waste heat boilers are 
described and their effect on furnaces explained. Even if a 
regenerator for preheating gas and air is used sufficient 
heat is still left in the combustion gases to make the in- 
stallation of a waste heat boiler economical. Ha (23) 


Rotary Furnaces in the Foundries of Ferrous and Non- 
Ferrous Metals. (L’Emploi des Fours Rotatifs dans le 
Dormaine des Fonderies de Métaux Ferreux et Non-Ferreux.) 
Bouticny. Revue de Fonderie Moderne, Vol. 26, Apr. 25, 1932, pages 
133-137. 

The advantages of rotary furnaces for Fe and bronzes are 
pointed out. They often contribute to a more economical pro- 
duction of castings. The losses due to burning are negligible, 
the metal is completely killed and of good quality in spite 
of the low content of C and Si. The clay lining behaves very 
well under various compositions of the charge, with tem- 
peratures between 1565° and 1640° C. for 1 hr. 30 min.; the 
consumption of oil was 14 to 17% of the weight of the 
charge. The results of several test runs are given. Ha (23) 

The Influence of Operating Conditions on the Manufacture 
of Producer Gas, (Ueber den Einfluss der Betriebsbeding- 
ungen auf die Erzeugung von Generator-gas.) M. Fuipa & 
G. GEnLHorr. Glastechnische Berichte, Vol. 10, Mar. 1932, pages 131- 
149, 

The chemical processes in gas producers depend essentially 
on the temperature of the bottom zone in which the prin- 
cipal chemical conversions take place. In the oxidation zone 
the O of the supplied air combines with C to form COg while 
the added HeO vapor remains intact. The heat produced is 
utilized in the following zone in the reduction of the HzO 
vapor and COg. The temperature of this reduction zone 
determines the efficiency of the gasification. Sufficient height 
of the column of material increases the production and the 
heating value of the gas. The limit of addition of steam 
which can be disintegrated completely in the gas producer 
is for all fuels about 40 kg./100 ke. of gasified C; older fuels 
can give a better gas with up to 77 kg./100 ke., but younger 
fuels do not show an improvement in quality. 35 references. 

Ha (23) 

Recent Improvements on Cupolas which have been Tried 

Previously. (Altes als Neues beim Kupolofenbetrieb.) H. 


Kioss. Feuerungstechnik, Vol. 19, Oct. 15, 1931, pages 156-158. 
Historical proof is presented that recent improvements in 
ipola operations are not really new ideas. Such improve- 

ments include the preheating of the blast, special arrange- 
ent of the tuyéres, large output by special copula profiles, 


nd stamping out of the cupola bottom. EF (23) 

Means to Increase Temperatures in the Open Hearth Fur- 
nace. A. J. Boynton. Blast Furnace & Steel Plant, Vol. 20, Jan. 1932, 
pages 66-70. 

The advantages in using mixed gases as open-hearth fuel 
are discussed, High temperature is most essential in the 
melting state of the open-hearth process and in the subs; 
sequent clearing stage which precedes the boil. These high 
furnace temperatures can be attained with a minimum use 
of fuel by means of a new development of open-hearth re- 
generator. For dissociating the hydrocarbons of the mixed 
gases, air and gas are regenerated above 2100° F. The fur- 
nace should be provided with means of allocating the exit 
vases between the air and gas regenerators. The latter 
should be larger in proportion to the air regenerator, than 
has been the custom with producer gas, the proportionate 
size being 1.25-1.40 air to 1.00 gas. Regularity of regen- 
rator temperatures is a highly desirable condition which 
is not fulfilled by the ordinary type of regenerator. The 
principles of the Brassert regenerator, which have been ap- 
plied to the blast furnace stove, have been applied to the 
open-hearth regenerator. The checkers are Peterson-type 
open checkers, varying in length, but with width and thick- 
ness constant in the successive zones of the first pass. The 
openings are successively reduced in area. This maintains 
velocity and promotes turbulence, while also adding to brick 
weight and heating surface. In the second pass, the checkers 
are open-type and 4 in.2 In this pass, inserted checkers are 
used, full star-shaped checkers being used in the bottom 
zone, intermediate shape in the middle zone, and plain 
diagonal in the top zone. An induced draft fan is required. 
This construction has 65% more heating surface and 60% 
more weight of brick than a standard open-checker made of 
standard 9” brick. To maintain high temperatures it is neces- 
sary to prevent infiltration of air. As it is not possible to 
make a furnace air or gas tight, the furnace should be kept 
under a slight positive pressure. MS (23) 

Progress in Steel Plants During the Year 1930. (Fort- 
schritte im Stahlwerksbetrieb im Jahre 1930.) H. Itires. Feuer- 
ungstechnik, Vol. 19, Nov. 15, 1931; pages 177-179; Rolling Mill Jour- 
nal, Vol. 5, June 1931, pages 433-435. 

The improvement of the efficiency of open hearth furnaces 
during 1930 is reviewed. Outputs have been increased due to 
improved melting conditions: the compromise between 
American and German melting practice by the Venturi or 
Danforth furnace end is shown. The wear and lifetime of 
furnace roofs, the Terni furnace end, the furnace of the 
Laclede Steel Co. (100 tons capacity) and the problem of 
automatic heat regulation are discussed. JIN+EF (23) 

Electrically Heated Core Drying Furnace. (Ein elektrisch 
beheizter Kerntrockenofen. E. Fr. Russ. Elektrowiirme, Vol. 2, 
Apr. 1932, pages 86-88. 

A continuous furnace of an elevator-like construction and 
with ventilation for carrying-off the moist air and gases is 
described. The height is 44 ft.: a maximum temperature of 
300° C. is obtained with 450 kw. For an hourly output of 
1600 ke. of cores, 180 kwh. are required. Ha (23) 

Furnaces for Continuous Heating and Normalizing of 
Sheets. (Balkenherdifen zum kontinuierlichen Wirmen und 
Normalgliihen von Blechen.) Stahl und Eisen, Vol. 51, Dec. 31, 
1931, pages 1620-1622. 

The furnaces developed by the Surface Combustion Co., 
Toledo, Ohio, are described. GN (23) 








Electricity as a Source of Heat in the Arc Furnace for 
Iron, Steel and Related Fields of Application. (Die Elek- 
trizitit als Wiirmequelle fiir Eisen, Stahl und verwandte 
Anwendungsgebiete.) W. BrauMvueELier. Elektrowairme, Vol. 2, 
Apr. 1932, pages 115-118. 

The 3 principal types of electric arc furnaces are de- 
scribed, i.e. the Girod furnace where the current flows from 
one electrode through the charge to the other electrode, the 
Heroult furnace, where the arc is formed between the elec- 
trodes and charge, and the Stassano furnace where the arc 
burns only between the electrodes and the charge is heated 
by its radiation. The most commonly used type for the pro- 
duction of steel and gray Fe is the Heroult type; units up to 
10,000 kw. are now built. The electrical conditions are dis- 
cussed in detail; the efficiency of the furnace has been in- 
creased by increased furnace voltage whereby the ratio of 
the total resistance to the useful resistance is improved. 
The methods of regulation of the are in order to reduce 
current fluctuations and to improve the power factor are 
described. As the greatest losses are due to the leads from 
transformer to furnace the former is installed as close to 
the furnace as can be done for practical reasons. The gen- 
eral arrangement of such furnace installation is described 
with control and signal apparatus. Ha (23) 

Resistors. Embedded in Muffle Walls. Correspondence from 
E. W. Eun & H. Drtercarten. Metal Progress, Vol. 21, Apr. 1932, 
pages 69-70. 

Electric annealing furnaces of improved design are re 
placing gas-fired equipment in German plants. Greater ef- 
ficiency in continuous furnaces is secured by using fire clay 
muffles approximately 1” thick with the heating element 
embedded in the fire clay mass and by employing powdered 
kieselguhr as an insulating material. Thermal efficiencies of 
80% are attained. WLC (23) 

The Different Types of Electric Melting Furnaces in Steel 
Works. (Die verschiedenen elektrischen Schmelzofenarten 
im Eisenhiittenbetrieb.) R. Gross. Elektrowirme, Vol. 2, Jan. 
1932, pages 4-9. 

Direct arc-furnaces, low frequency induction furnaces, 
high-frequency furnaces with induction heating, and reduc- 
tion furnaces for ferro-alloys are described, their principles 
and pecularities explained, and tables of capacity and energy 
consumption given. Ha (23 

The Use of Ammonia Gas as a Source of Hydrogen for 
the Production of Reducing Atmospheres. J. R. Gorpon. Cana 
dian Chemistry & Metallurgy, Vol. 16, Apr. 1932, page 101. 

NHg is synthesized from N and H in the presence of a 
catalyst at 400°-500° C. and pressures of 100-200 atmos- 
pheres. The reverse action proceeds rapidly in the presence 
of an Fe catalyst at 600° C. under normal pressure. A set- 
up consists of a silica tube filled with steel wool and heated 
to 600° C. in an ordinary combustion furnace. The equip- 
ment is easily set up and can be assembled from standard 
parts. WHB (23) 

Blast-Furnace Engineering. With Particular Reference 
to the Dagenham Furnace of the Ford Motor Co., Ltd., and 
the Pretoria Furnace of the South African Iron and Steel 
Corporation, Ltd. W. R. Brown. Iron & Steel Institute, Advance 
Copy No. 5, May 1932, 20 pages; Metallurgia, Vol. 6, May 1932, 
pages 1-5; Iron & Coal Trades Review, Vol. 124, May 6, 1932, pages 
741-747, 756; May 20, 1932, pages 823-833. 

After a brief discussion of the factors that must be con- 
sidered in designing a blast-furnace plant, 2 plants are de- 
scribed. Both of the furnaces are designed to produce 500 
tons of iron/day. Materials for the Ford furnace are received 
by water and those for the African furnace by rail. Acces- 
sories for the furnaces are described. Plans and photographs 
of the plants are included. Ha + JLG (23) 

Industrial Heating Processes. C. Foster CLARK. American Gas 
Journal, Vol. 136, May 1932, pages 25-27. 

Gas fuel gives instant and positive control of the furnace 
atmosphere and temperature and thus prevents scale forma- 
tion. New gas-operated systems of carburizing give a better 
ease with the elimination of carburizing boxes and com- 
pounds. Continuous bright annealing in gas furnaces is now 
economical. Gas furnaces have been developed in which tools 
are hardened in a controllable atmosphere, protected from 
outside air and combustion gases by a “muffle, sealed at the 
opening by an adjustable burning curtain of gas. Among 
the advantages listed for gas fuels over all other types are: 
Cleaner and easier to handle than solid or liquid fuels; 
adaptable to close control of temperature and furnace at- 
mosphere; quicker to heat than electricity; flue gases pro- 
duced create furnace pressures, carry heat by convection, 
and produce any desired furnace atmosphere; temperature 
can be controlled more closely than with any other source 
of heat. Data given for each of the following operations 
show gas fuel to be the most economical: Cyanide pots, 
stereotype metal melting, carburizing, annealing, bright an- 
nealing and japanning. CBJ (23) 

Smoke Prevention in a Steel Works. H. CLirrorp ARMSTRONG. 
Fuel Economist, Vol. 7, Apr. 1932, pages 267-269. 

A review of steps taken to reduce the emission of black 
smoke in the Sheffield area, especially in connection with 
billet-heating furnaces and sheet-rolling mills is given. Gas 
was adopted as the heating medium in mill furnaces. A gas 
fired sheet-reheating furnace which gave good results in 
eliminating smoke is described. DTR (23) 


New Type Electric Furnace Electrode. (Nouveau type 
@electrodes pour fours electriques.) Journal du Four Electrique, 
Vol. 41, Feb. 1932, page 62. 

French patent 707,729 describes hollow electrodes possess- 
ing many advantages. JIDG (23) 


Industrial Applications of Electrical Heating. (Applica- 
tions Industrielles du Chauffage Electrique.) L’Usine, Vol. 41, 
Jan. 22, 1932, pages 31-37. 

A few installations of electric forging, heat treating and 
melting furnaces are described, among which are Amer- 
ican examples. Ha (23) 

The Present Status of Resistance Furnace Construction. 
(Die gegenwiirtige Lage im Widerstandsofenbau.) V. Pascu- 
xis. Die Metallbérse, Vol. 21, June 6, 1931 ges 1060-1061. 


pa 
See Metals & Alloys, Vol. 3, July 1932, page MA 224. EF (23) 
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REFRACTORIES & FURNACE MATERIALS (24) 


The Suitability of Various Refractory Maierials for Lead 
Refining Furnaces. (Die Eignung verschiedener feuerfester 
Materialien fiir Bleiraffinieréfen.) E. R. Tuews. Feuerfest-Ofen- 
bau, Vol. 7, June 1931, pages 84-86. 


The peculiar difficulties due to the corroding effect of 
the molten Pb and the superheated Sb slag on the linings of 
Pb refining furnaces are anticipated. The more recent com- 
mercial refractories used as furnace construction materials 
are discussed i.e. mainly quartz, sillimanite, chromium, 
chromium ore, zirconium, carborundum, silundum, crystolon 
and andalusit bricks. Unfortunately most of these refrac- 
tories are too expensive. A comparison between burnt fire 
clay and magnesite bricks is made and the superiority of 
the burnt fire clay bricks due to their technological proper- 
ties and low initial costs is stated. Some practical sugges- 
tions are furnished for cutting down extreme corrosive ac- 
tion of the Sb-slag. EF (24) 


Refractory Materials. Fireclay Bricks. CoLtn PREsswoop. 
Metallurgia, Vol. 5, Mar. 1932, pages 169-170, 172. 

A discussion of various bricks and their properties. 14 
references. JLG (24) 


Investigation of the Influence of Slag on Refractory Bricks 
by Means of a New Testing Method. (Untersuchung des 
Einflusses von Schlacke auf feuerfeste Steine an Hand eines 
neuen Priifverfahrens.) J. Scuaerer & F, Baunaver. Feuerfest- 
Ofenbau, Vol. 7, Mar. 1931, pages 33-36. 


Critically discusses the testing method of Mellor & Emery 
(Transactions Ceramic Society, Vol. 18, 1918/19, page 230) in 
which the dust is blown in a downward direction on hori- 
zontal bricks. The writers designed a small testing furnace 
in which slag is blown in an atomized state on the vertical 
refractory brick. Tests are carried out in which silica and 
magnesite bricks were exposed to the scorification of metal- 
lurgical slags. The testing results are collected in 4 tables 
and the authors establish a method of quantitative determi- 
nation of the degree of scorification. EF (24) 


Mining and Processing Fireclay. Grorce J. Younc. Engineering 
& Mining Journal, Vol. 132, Apr. 1932, pages 215-218. 


An illustrated description of the plant and the processing 
of fireclay at the Stockton Fire Brick Co., San Francisco, 
Cal. WHEB (24) 


Some Properties of Chrome Spinel. C. W. Parmeter & Aspe 
Atty. Journal American Ceramic Society, Vol. 15, Apr. 1932, pages 
213-225. 

Expansion curves of five chrome ores, covering a wide 
range of chemical composition from different localities, were 
found to be more or less uniform in the temperature range 
25-1250° C. There is a marked increase in expansion in all 
samples above 1000° C. The non-magnetic nature of the ores 
suggests the presence of Fe in the ferrous form. Ores high 
in both CreOg and SiOeg tended to give high expansions. 
There is a decrease in the mean expansion values in the 
interval 25-1250° C. with the decrease in the initial specific 
gravities; the decrease, however, is not proportionate. There 
is an increase in the specific gravity of the ore when heated, 
but the increase is not proportional to the temperature rise. 
The purity of the ore cannot be definitely ascertained by its 
specific gravity determination or by X-ray examination. 
Lattice dimensions were inversely proportional to the AleOs 
content of the ores. The length of the edge of the unit cube 
varied from 8.283 + 0.001 to 8.179 + 0.002 A. U. Theoretical 
densities computed by extending a method generally ap- 
Plicable to alloys of continuous substitutional types had a 
maximum difference of 1.3% between the theoretical and the 
actual values in the case of ores with complete analyses 
available and an optimum difference of 5.93% where some 
of the undetermined constitutents were estimated. WAT (24) 


Notes on Kiln Markings of Fireclay Brick. S. M. Kren. 
(General Refractories Co.). Heat Treating & Forging, Vol. 17, 
Dec. 1931, pages 1139-1140. 


Paper read before the American Refractories Institute, 
Oct. 9, 1931. Major cause of kiln marking is the deformation 
or compression of a portion of the brick, resulting from the 
load which it has to carry in supporting the upper courses. 
Load tests were conducted, one being the standard test of 
25 1lb./in.2 in which the temperature is raised in 4% hr. to 
2462° F. and then held for 1% hrs. In the second test, the 
Same temperature was reached in 91% hrs. and maintained 
for 1% hrs. Results showed that the brick began to deform 
at a lower temperature in the long-time test and that, in 
general, the total deformation was greater than in the short- 
time test. Another set of experiments using the two rates 
of heating was made. The load, however, was not applied 
until the final temperature was reached. It was found that 
the long-time test gave a much lower final deformation. 
Second type of marking results from “secondary expansion” 
which occurs at comparatively low temperatures. Laboratory 
tests show that a very light load of about 0.5 lb./in.2 will 
prevent this expansion. Suggests that, in order to produce 
the best brick, overcoming the troubles of kiln marking, and 
insuring their maximum life in service, they should be fired 
at a sufficiently slow rate and at a temperature which is 
sufficient to prevent shrinkage. MS (24) 


Zirconium Bricks for Metallurgical Furnaces. (Zirkon- 
steine fiir metallurgische Ofen.) W. Hermann. Feuerfest-Ofenbau, 
Vol. 7, Oct. 1931, pages 146-147. 


Points out how to meet the drawbacks of Zr-material, i.e. 
the large initial costs and the considerable brittleness. The 
initial materials and their natural occurrence are reviewed. 
The advantages as high melting point (3000° C.) low coeffi- 
cient of thermal expansion (8.4 x 10-7), low heat conductivity, 
large resistance to temperature breaks and to chemical at- 
tacks are emphasized. The favorable compression strength, 
only surpassed by carborundum, is however accompanied by 
great brittleness. Little information on the commercial pro- 
duction methods of ZrO material is known and only the 
method of H. C. Meyer is given. EF (24) 
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Modern Developments in Furnace Refractories. World Power 
Vol. 17, Jan. 1932, page 58. ? 

Recent developments, by the Babcock and Wilcox Co., in 
the manufacture of refractories from kaolinic materials 
are of interest as showing the possibilities of this class 
of material. A refractory kaolin is used for making the 
company’s No. 80 firebrick and other products. This ma- 
terial is calcined to completely eliminate its shrinkage and 
to develop the maximum amount of mullite. It is then 
sized, bonded, molded and burned to produce a recrysta]- 
lized structure and insure uniformity of size, texture and 
quality, without warping or kiln marking. The analysis of 
the firebrick is as follows, silica 51.96%, iron oxide 0.57, 
titanium oxide 1.73%, aluminum oxide 45.38%, calcium oxide 
0.10%, magnesium oxide 0.22%, sulphur trioxide 0.04%. Ser- 
vice results appear to indicate that the brick has a very 
high resistance to rapid changes in temperature. Shrink- 
age and expansion curves show that there is no perma- 
nent volume change up to 2900° F. and only a slight shrink- 
age change up to 3000° F. The average coefficient of ex- 
pansion is 0.00000242, or considerably less than the figures 
for other representative firebricks. The point at which per- 
manent volume change begins is about 2900° F. instead of 
the usual 2300° F. A further important feature is the load- 
bearing capacity of the firebrick at high temperatures, Re- 
fractory cements with the same base as the No. 80 flrebrick 
have been developed to meet various furnace conditions. 
The melting point of this cement is 3180° F. and its vitri- 
fication point 2200° F. It forms a strong bond at all tem- 
peratures and may be used up to within 25° of its melting 
point. WAT (24) 


A Comparison of the Rates of Flow of Water and of Air 
Through Refractory Materials. F. H. Crews, E. O. Mitts & A. T. 
Green. Institution of Gas Engineers, 22nd Report of the Refractory 
Materials Joint Sub-Committee, Copyright Communication No. 39, Sept. 
25, 1931, pages 23-25; British Refractories Research Association Bulletin, 
25, 1931, pages 48-54. 

The order of HeO penetrability of refractories of perme- 
ability to HeO is identical and very nearly the same as 
permeability to air. AHE (24) 


A Contribution to the Investigation of the Heat Conduc- 
tivity of Refractory Materials with Particular Consideration 
of Magnesite Bricks. (Beitrag zur Untersuchung der Wirme- 
leitvermigens feuerfester Steine unter besonderer Beriick- 
sichtigung der Magnesitsteine.) M. Borttricuer. Mitteilungen 
aus dem Forschungsinstitut der Vereinigte Stahlwerke Akt.-ges, Dort- 
mund, Vol. 2, No. 10, 1932, pages 235-248. 

Specific gravity, volumetric weight, porosity, gas perme 
ability, linear expansion, average heat expansion coeffi- 
cient, softening at high temperatures under load were 
measured and the data, together with the chemical analysis 
are tabulated. X-ray pictures of the structure are also given. 
The principal results are that heating magnesite bricks at 
a temperature considerably above their burning tempere-- 
ture changes specific weight and grain size of the bric! 
these changes have a direct bearing on the heat condu: 
tivity which increases with increased specific gravity and 
grain size. The change of the heat conductivity is, how- 
ever, small. A relation between heat conductivity and gas 
permeability and porosity could not be stated. 25 refer- 
ences. Ha (24) 


The Permeability of Refractory Materials to Gases. Part 
I. Experiments with Fire Clay and Silica Products at Ordi- 
nary Temperatures. Part II. Experiments with Fire Cla» 
and Silica Products at Temperatures up to 500° C. F. H 
Crews & A. T. Green. Institution of Gas Engineers, 22nd Report of 
the Refractory Materials Joint Sub-Committee, Copyright Communic 
tion No. 39, Sept. 1931, pages 5-15; Sept. 1931, pages 16-23; British 
Refractories Research Association Bulletin 25, 1931, pages 24-47; Bull. 
tin 26, 1931, pages 44-56. 

The true and apparent porosity and minimum and maxi- 
mum permeability of representative samples of silica and 
fire clay products were determined. There is no definite re- 
lationship between percentage porosity and permeability 
coefficients. Data on permeability in 3 different directions 
show that the permeability coefficient is much less per- 
pendicular to the 9 x 4% inch face than in either of the 
other 2 directions. Part II. A method is described by which 
the permeability to N of 5 fire clay, 5 silica and 1 siliceous 
material has been measured directly at temperatures up 
to 500° C. As the temperature increases, permeability de- 
creases in a manner almost independent of the nature of 
the material and the value of its permeability coefficient 
at ordinary temperatures, For a temperature increase from 
10° to 500° C. the permeability is reduced to almost % its 
value for fire clay products and to slightly less than this 
for silica. The increase in gas viscosity with rise in tem- 
perature accounts almost quantitatively for the decrease 
in permeability, but small variations in the results for the 
different products suggest the dependence to a minor degree 
on a further factor related to the pore structure of the 
material. The inversion between 100° and 250° C. in the 
low specific gravity forms of silica may account for the 
divergence of the results between the fire clay and silica 
products. AHE (24) 


The Heat Conductivity of Ceramic Refractory Materials. 
Caleulations of Heat Conductivity from the Constituents. 
(Die Wirmeleitfihigkeit keramischer feuerfester Stoffe. thre 
Berechnung aus der Wirmeleitfihigkeit der Bestandteile.) 
A. Eucxen. Forschungsheft 353, Supplement to Forschung auf dem 
Gebiete des Ingenieurwesens, Vol. 3, Mar.-Apr. 1932, 16 pages; Tech- 
nische Blatter der deutschen Bergwerkszeitung, Vol. 22, May 1, 1932, 
page 243. 

The experiment was divided into 3 parts: (1) including 
@ general point of view and formulae for an approximate 
(relative) calculation of the temperature curve of the pos- 
sible heat conductivity; (2) including exact methods for 
calculating the heat conductivity of binary aggregates and 
ternary aggregates with high and low glass content; (3) 
special calculations of the heat conductivity of certain 
ceramic materials. GN + MAB (24) 
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GASES IN METALS (25) 


The Influence of the More Common Elements in Inhibiting 
Needles in Nitrogen-Rich Steels and Arc Welds. L. W. Scuus- 
rer. Iron & Steel Institute, Advance Copy No. 13, May 1932, 27 pages. 

Welded layers, and nitrided, carburized and decarburized 
specimens of varying composition were examined to de- 
termine the effectiveness of several elements in preventing 
the formation of nitride needles. It was necessary to cool 
the specimens very slowly, for nitride needles separated 
from some samples on extremely slow cooling but not on 
somewhat more rapid cooling. C did not inhibit the forma- 
tion of the needles. About 1% Mn or 1.1% Si tended to in- 
hibit their formation. S and P apparently had no effect. 
Between 2 and 2.5% Ni or 0.9% Cr prevented the formation 
of the needles. A high Mn content welding rod did not 
prevent N absorption. 7 references. JLG (25) 


Effect of Nitrogen on Steel. A Practical Consideration as 
Applied to Commercial Open-Hearth Steel, Franx W. Scort. 
Industrial & Engineering Chemistry, Vol. 23, Sept. 1931, pages 1036- 
1051. 

48 references. The effect of N on steel has been magnified 
py nitrifying regular 8-ton ingots and comparing the physi- 
eal properties of this steel to the regular product. N has 
been found to have 4 times the effect of the same amount 
of P. An increase of 0.01 % in N content was sufficient to 
cause a marked difference in the physical properties of the 
steel. The coefficient of effect increased with the increase 
of carbon. An equation has been derived whereby the effect 
of an increase of nitrogen on the elongation of the steel 
may be calculated quite accurately. Also the equation may 
be used to indicate the benefits to be derived by using a 
denitrifying agent. The average amount of N found in open- 
hearth steel was 0.0045 %. Such an amount was not found 
to be seriously detrimental to the quality of the steel. 

MEH (25) 

Chemical and Electrical Phenomena on Gas-Charged 
Metallic Surfaces. (Ueber chemische und elektrische Vor- 
giinge an gasbeladenen Metalloberflichen.) R. SUHRMANN. Zeit- 
schrift fiir anorganische und allgemeine Chemie, Vol. 203, Dec. 30, 
1931, pages 235-244. 

Che property of some metals to adsorb certain gases on 
their surface to an extraordinary degree is discussed; the 

rmula of Van der Waals does not hold good for all 

tals and gases; the author assumes therefore that elec- 
static causes have to be used for an explanation. Metals 
distinguished from other elements of the periodic sys- 
tem by the fact that they emit glow electrons at high tem- 
ratures, and photoelectrons on radiation with short-wave 
ht. The formula of Richardson permits the calculation 
this emission. If an atom whose valency electrons are 
ly loosely bound together is brought into contact with 


surface of a metal with great electron affinity the 


Llency electron is pulled into the metal surface and the 

ectron affinity is hereby partly saturated; this is explain- 

i by the Einstein formula connecting the quantum energy 

ith the electron velocity. Polarization and chemical border 

henomena are closely related with adsorption. 12 refer- 

neces, Ha (25) 

Blowholes and Porosity in Non-Ferrous Castings. N. P. 
\LLEN. Foundry Trade Journal, Vol. 46, Apr. 14, 1932, pages 229-230. 

A report of a paper presented at a joint meeting of the 
nstitute of British Foundrymen and British Institute of 
Metals, in which the causes of cavities in non-ferrous cast- 
ngs were dealt with in some detail. The questions of gas 

lubility, of water vapor and hydrogen contamination, are 

iscussed and attention is directed to methods of deoxidiz- 
ng metals and alloys. OWE (25) 

The Determination of Gases in Metals, Especially Oxygen 
in Iron and Steel, According to the Vacuum Extraction 
Method.) H. Diercarten & E. Piwowarsxy. Mitteilungen aus dem 
riesserei-Institut der technischen Hochschule Aachen, Vol. 2, Oct. 
1931, 9 pages. 

See Metals & Alloys, Vol. 1, Sept. 1930, page 745. (25) 

A Review of Work on Gases in Copper. 0. W. Ettis (Ontario 
Research Foundation). American Institute Mining & Metallurgical Engi- 
neers, Technical Publication No. 478, Feb. 1932, 28 pages. 

Bibliography of 30 references. A critical review of the 
work done on this subject. Considers results of plant ob- 
servations as well as laboratory tests. JLG (25) 

The Degassing of Metals. F. J}. Norton & A. L. Marsnarr (Gen- 
eral Electric Co.). American Institute Mining & Metallurgical Engineers, 
Preprint, Feb. 1932, 28 pages. 

The rate of extraction of gas from Mo used as electrodes 
in vacuum tubes was determined. To remove the gas com- 
pletely it is necessary to heat to 1760° C. in a vacuum in 
the neighborhood of 0.001 micron for a time dependent on 
the thickness of the sheet. The gases extracted were CO and 
N. The N is the more difficult to remove. Some work was 
also done on W, Ni and C. The equipment used and the cal- 
culations are discussed in detail. Some tests on the absorp- 
tion of gases are also described. 8 references. JLG (25) 


The Oxide Contents of Aluminum and Methods for Its De- 
termination. (Ueber den Oxydgehalt des Aluminiums und 
Methoden zu seiner Bestimmung.) H. Loewenstein. Zeitschrift 
fiir anorganische und aligemeine Chemie, Vol. 199, No. 1/2. July 8, 
1931, pages 48-56. 

The content of oxide in Al can amount, especially in old 
Al, to several percent. As difficulties in casting of Al have 
been ascribed to presence of oxide the author investigates 
the two methods of Jander and Hahn and finds that by test- 
ing Al in containers of pure alumina the oxide content can be 
determined exactly; presence of silica falsifies the results. 
The amount of oxide present in Al does not depend upon its 
origin but is only due to surface oxidation. Ha (25) 

The Thermo-Forces of Palladium, Iron and Palladium-Sil- 
ver Alloys Charged with Hydrogen. (Ueber die thermokrifte 
von mit Wasserstoff beladenem Palladium, Eisen und Palla- 
dium-Silberlegierungen.) Rotr Nurser. Annalen der Physik, Ser. 
5, Vol. 9, 1931, No. 7, pages 826-838. 

The thermo-force of these materials is strongly influenced 
by the amount of hydrogen in the metal. The alloy Pd-Ag 

& pronounced maximum of the thermo-force at 40% ae 
Test methods and results are described. Ha (25) 
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Gases in Metals. (Gase in Metallen.) Tuews. Die Metallbérse, 
Vol. 21, June 20, 1931, pages 1157-1158. 11 references. 

The more recent investigations on the occurence of gases 
in metals are reviewed with emphasis on H and Oz, Ne, CO 
CO2, SOc. EF (25) 


Influence of Gases on Metals and Influe=c<e of Melting in 
Vacuo, WitHELM Roun (Heraeus Vacuumschmelze, A. G.). American 
Institute Mining & Metallurgical Engineers, Technical Publication No. 
470, Feb. 1932, 8 pages. 

Briefly discusses the occurrence and effects of gases in 
metals. Gases can be removed by melting in vacuo. To do 
this tt is necessary to actually melt in vacuo and not simply 
to allow the molten material to solidify in vacuo. Impact 
tests have proved that vacuum melting improves physical 
properties. Even with 4-ton furnaces the increase in cost 
due to vacuum melting is about 10c per lb. The technique 
has, however, developed to a point where it is possible to 
start such furnaces with a molten charge, and the additional 
cost in this case should be between 1 and 2c per Ib. 

JLG (25) 

Controlled Atmospheres for Annealing and Welding. J. F. 
T. Bertiner. Metal Progress, Vol. 21, Apr. 1932, pages 39-43. 

Inert and reducing atmospheres for annealing, scale re- 
moving, flame cutting, welding and brazing may be eco- 


nomically supplied by a device now being manufactured by 
the DuPont Ammonia Corp. for the catalytic dissociation 
of liquid ammonia. The dissociator, which is only 3 feet 
high and 14” in diameter is capable of supplying 400 ft. 
of gas (75% He, 25% Ne) per hour with very little atten- 


tion from the operator. The cost is 0.155c/ft.2 with ammonia 
at 6c/lb. If an atmosphere of pure Neg is desired the hydro- 
gen may be burned and removed as HeO by a special at- 
tachment. One 100 lb. container of liquid NHg yields a vol- 
ume of very pure Ne equivalent to the contents of 39 stand- 
ard cylinders of compressed Noe. The cost of the apparatus 
is of the order of $600. WLC (25) 


Oxygen in Iron. (Tlen w zelazie.) I. Freszczenxo-Czopiwsxi & 
S. Orzecnowsk!i. Prace Badawczee PWU, 1931, No. 2, pages 5-38. 

49 references. As a result 
of investigations, and of ob- 


C | servations, a diagram Fe- 

r) FeO was constructed. The 
1600 -— ] —-_r— Tt area of y-Fe is limited to 
/ 0.07% Oe (a number deter- 

1900 / | mined by Inouye). Oxygen 








dissolves in Fe at room tem- 
perature up to 0.02%, when 
at temperature of solidus 
the solubility increases to 
0.13% Os. About 0.21% O2 
|ecan be dissolved in liquid Fe 
|at 1370° C. The fact that 
if |} such a low melting point of 
Fe in presence of O has not 
been observed, is the objec- 
tion to this diagram. How- 
570° | ever this diagram can ex- 
plain the abnormal grain 
| |growth during heat treat- 
a + Fe,0, | ment of steel containing O 
jas the O drives out the C 
|from the solid solution. The 
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| | Same explanation can be 
. given to the anomalies in C 
0.2 03 #, cementation, and to troosti- 


tic spots in quenched steels. 
A steel not sufficiently deoxidized contains grains of y-Fe 
beside the grains of qa-Fe. The difference in dilatation of 
these both kinds of grain during allotropic transformation 
causes the brittleness of steel. ZJ (25) 


Gases Evolved from Molten Metal. Henry D. Htepsarp. Iron 
Age, Vol. 129, Mar. 10, 1932, pages 611-612. 

Gases evolved from molten metal in open-hearth furnace 
are chiefly those causing the “boil” and those which the 
boiling gases’ carry off. Composition of boiling gases 
changes, as does their volume, as the heat progresses from 
melting down to finishing. Cooling of molten metal in mold 
lessens its power to hold the gases in solution. Killed steel 
containing usually about 0.25% Si evolves no bubbles of 
gas in mold. Partly killed steel evolves gas in mold in 
quantity inversely proportional to the degree of killing. 
Segregation seems to be largely an effect of escaping gas 
bubbles in mold which, by keeping the liquid in motion, 
make it wash off and mix with itself the rejected impure 
matter from crystallizing steel. Dead steel emits no gas and 
segregation in it is comparatively slight. VSP (25) 


Gases in Pipe Cavity and in Gas Holes in Ingots. Henry D. 
Hrgpsarpv. Iron Age, Vol. 129, Mar. 24, 1932, page 715, adv. page 20. 

There are 3 common kinds of gas holes in commercial 
steels: (1) Sinkholes, (2) intermediate holes, and (3) cen- 
tral holes. In properly made rimmed steel the gas holes 
are so located that they do little or no harm. Pipe gases 
are in part ammonia but in varying proportions. All 3 com- 
mon kinds of gas holes are exemplified in ordinary rim- 
ming steel. Intermediate holes, which occur only in rimming 
steel are in a zone extending all around and the whole 
length of ingot inside the sinkholes, with a secondary 
layer of sound metal between them. Abnormal steels may 
have gas holes not like any of the 3 common kinds men- 
tioned. Some ingots may be sound inside though bad on 
the surface. VSP (25) 


Degasifying of Light Metals. Chemical Age, Vol. 24, Mar. 1931, 
pages 208-210; Metallbérse, Vol. 21, Apr. 4, 1931, page 631. 

Investigations of different people have shown that gas 
may be partially removed from molten light metal alloys 
by introducing chlorine gas. Different chlorides and tetra- 
chlorides remove the gas without having a grain refining 
effect. Titanium and stannic tetrachloride are the only ones 
which act as grain refiners as well as removing the gas. 
The tetrachlorides of Si, Sn and C and Al chloride, Fe chlo- 
ride and acetylene tetrachloride degasify Al-Si alloys. (25) 
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INSPECTION (26) 


Press for Tube Pieces. (Abdruckpresse fiir Rohrform- 
stticke.) H. SonpeRMANN. Stahl und Eisen, Vol. 51, Sept. 10, 1931 
pages 1151-1152. : ° 

Illustrated description of a new press for hydraulically 
testing tubes. GN (26) 


Modern Shop Methods for Testing, with Particular Ret. 
erence to Optical Automatic Precision Instruments. (Neuzeit. 
liche Werkstattmessverfahren unter besonderer Beriick- 
sichtigung optischmechanischer Prizisioninstrumente.) 0. p 
vAN StTEEWEN. Das Werkzeug, Supplement to Maschinenkonstrukteur. 
Besriebstechnik, Vol. 7, Sept. 10, 1931, pages 177-180; Nov. 10, 1931 
pages 193-197, . 

Describes gages, the Hirth-minimeter, optometers, micro- 
scopes, pitchometers, cog wheel testing apparatus, ete. ete. 

MAB (26) 
Test for Smoothness of Machined Surfaces. F. A. Firestony 
F. = Dursin & E, J. Aspor. Metal Progress, Vol. 21, Apr. 1932, pages 

57-59, 

The authors describe a device for amplifying and recora- 
ing the irregularities on the surface of machined pieces 
by means of the angular movement of a mirror attached 
to a pointer tracing the surface. This movement is record- 
ed photographically. WLC (265 

Optical Investigation of the Inner Walls of Hollow Bodies, 
(Optische Untersuchung der Innenwand von Hohikérpern.) 
O. Daune. Zeitschrift fiir Schweisstechnik, Vol. 21, Jan. 1931, pages 
12-15. 

The novel optical outfit aims at the inspection of rolled 
or drawn tubes, hollow shafts, steel bottles, etc., with the 
object of detecting cracks, crevices, pores, corroded and 
pitted spots or other kinds of defects. The Zeiss ‘“Rohr- 
wandseher” permits examination of pipes of 18-400 mm. 
inside diameter and of any length practically reasonable. 
The magnification of the electrically illuminated spot de- 
pends on the diameter of the hollow body as follows: 


inside diameter magnification 
40 mm. 4.4 
80 mm. 2.9 
100 mm. 1.8 
200 mm. 0.9 
400 mm. 0.5 


Supplementary equipment permits the inspection of the bot- 
tom of cylindrical bodies and to take snapshots of the in- 
terior parts of cylinders. EF (26) 

Reo Cuts Inspection Costs by Using New-Type Gages. 
Iron Age, Vol. 129, Jan. 14, 1932, pages 179-180. 

Describes a few of the gages used, including the new 
electric type. For inspecting outside diameter of piston pins 
the new visual gage is used. The gage is actuated by a 
shadow which is magnified by passing through two con- 
densing lenses. In the anvil of the gage is a strip of tune- 
sten carbide, while on the end of a spindle is mounted a 
diamond. For measuring big end of connecting rods an in- 
side indicator gage is used. This provides a three-point con- 
tact in the bore. A similar gage is. used for small end of 
connecting rods. Crankshaft main bearings are checked by a 
Zeiss passometer caliper gage. The outside diameter of valve 
tappets is measured by a Sheffield electric indicator gage. 
For checking thread profiles and matching odd shaped sur- 
faces a J. & L. Hartness comparator is used. VSP (26) 


EFFECTS OF ELEMENTS ON METALS & ALLOYS (27) 


Calcium Improves Iron and Lead. C. L. Mantett & CHARLES 
Harpy. Metal Progress, Vol. 21, Apr. 1932, pages 60-65. 

A review of the properties, uses and manufacture of Ca 
The metal is becoming increasingly important as a de- 
oxidizer for cast Fe, steel and Cu. Cast Fe deoxidized with 
Ca has lower S and graphitic C and a higher tensile 
strength and impact value than Fe deoxidized by ordinary 
methods. Pb-Ca-Ba alloys, 2% Ba and 1% Ca, are finding 
some application as bearing metals. Pb-Ca alloys possess- 
ing higher fatigue resistance tensile strength and hardness 
than Pb-Sb alloys are coming into extensive use as sheath- 
ing material for electrical cables. Ca is used as a reagent 
for the removal of Bi during the purification of Pb. WLC (27) 


Bismuth, Essential to Fusible Alloys, Has Additional Pos- 
sibilities. W. C. Smitu. Metal Progress, Vol. 21, May 1932, pages 
61-64. 

Summarizes the properties, metallurgy, and recent ap- 
Plications of Bi. Ladle additions of 0.5% Bi to cast Fe in- 
crease fluidity to a substantial degree. Machinability and 
cleanness of castings is also promoted. Bi additions de- 
crease tensile strength 70%. Analysis shows that only 
traces of Bi remain in the solidified Fe. WLC (27 


The Influence of Nickel on the Wear of Case-Hardened 
Steel. J. G. R. Woopvine. Carnegie Scholarship Memoirs, Iron & Steel 
Institute, Vol. 20, 1931, pages 125-150, 

30 references. The author reports a study of the com- 
parative wear resistance of plain C, 1% Ni, 3% Ni and 5% 
Ni case-hardening steels which shows that with proper 
lubrication there is little to choose between the 4 steels 
though in service the 1% Ni steel is somewhat inferior. 
With dry rolling friction and abrasion by emery the plain 
C and 3% Ni steels are equal while the 1% and 5% Ni steels 
follow in descending order. With dry sliding friction the 
plain C steel is best followed by the 5%, 3% and 1% Ni 
steels in descending order. WLC (27) 


Influence of Various Additions on the Properties of Gray 
Cast Iron. (Einfluss verschiedener Sonderbestandteile auf die 
Eigenschaften des Graugusses.) Die Réhrenindustrie, Vol. 24, 
Feb. 26, 1931, pages 53-55. 

The effect of Cu, Pb, Mg, Mo, Bi, B, Ca, Ce, Sb, As, Co, V, 
Zn, Zr, In, Ti, Wo on the properties of gray cast iron is 
reviewed. 36 references. EF (27) 


The Effect of Phosphorus on Cast Iron. (Der Einfluss des 
Phosphors auf Eisen.) Zeitschrift fiir die gesamte Giessereipraxis, 
Vol. 53, Mar. 6, 1932, pages 100-101. 

Phosphorus in cast iron offers the following advantages: 
P bearing cast iron has a lower melting point and is thinly 
liquid so that the S of the cast iron can separate and the 
occluded gases can escape. GN (27) 
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The Use of Molybdenum in Alloy Steel Castings. W. H. 
PuiLirps. Steel Founder, Vol. 3, Mar.-Apr. 1932, pages 43-44, 57. 

The addition of Mo to a steel imparts a aeep hardening 
effect to heavy sections, ameliorates or even eliminates 
temper brittleness, widens the hardening range and sim- 
plifies heat treatment. A composition for a steel for ex- 
ceptional service where shock and abrasion has to be met 
is given as C 0.25-0.35, Cr 0.7-0.9, Ni 1.75-2.25, Mo 0.15-0.25, 
Mn 0.7-0.9 It can be oil, water or air hardened and quenched 
from 1550° F. in water and drawn at 1000° to 1250° F. 
Several other compositions for various purposes are given. 
A comparison of a Cr-Ni steel with and without Mo at at- 
mospheric pressure and 1000° F. gave the following results: 


without Mo with Mo 

Cc 0.4 0.4 

Cr 0.8 0.8 

Ni 2.07 2.07 

Si 0.33 0.33 

S 0.011 0.011 

ig 0.023 0.023 

Mo > ee 0.29 

70° F. 1000° F. 70% 3; 1000° F 
Brinell hardness ae! “ee oo . | a ae 
Tensile strength 120,600 53,500 118,600 69,000 
Yield Point 81,800 37,760 85,200 50,500 
Elongation 21% 28% 20.1% 25.5% 
Reduction 47% 56.5% 43.4% 71% 
Loss in Heating 
From 70° to 1000° F. 
Tensile strength 63.7% 41.8% 
Yield Point 53.9% 40.7% 
Tempering temperature 920° F. 1290° F. 
Ha (27) 


Impurities in Metals, Known and Unsuspected. Correspond- 
ence from A. Portevin. Metal Progress, Vol. 21, Mar. 1932, pages 69-70. 
Notes on the effect of very small percentages of impuri- 
ties in alloys. WLC (27) 
The Behavior of Polonium in the Crystallization of Metals. 
(Leber das Verhalten des Poloniums bei der Kristallisation 
von Metallen.) G. TaAMMANN & A. v. Loewis or MENAR. Zeitschrift 
anorganische und allgemeine Chemie, Vol. 205, Apr. 8, 1932, pages 
162. 

Vhile the distribution of impurities in metals and alloys 

little known as metals are opaque the distribution of 

ioactive elements in metals can easily be detected even in 
nutest amounts, by electroscopic methods or photo- 

iphically by the blackening action of the q rays on a 

ite. The production of Po alloys is described and the 

asurements showed that Po has only a very small tend- 

y to form solid solutions. Saturated solid solutions con- 

ed only 2.31 x 10-11 to 5.28 «x 10-19% Po. Although Po is 
iilar to Te it does not form the same compounds. Po is 
cipitated in the crystallization of Po-containing metals 
temperatures which are considerably higher than the 

‘Iting point of the polyeutectic. 13 references. Ha (27) 

Excellent Properties Developed by Vanadium Alloy Steel 

astings. Jerome Strauss & Geo. L. Norris. Steel Founder, Vol. 3, 

ir.-Apr. 1932, pages 58-63. 

Although V can serve as a deoxidizer it is not used for 
this purpose but added for its alloying qualities after de- 

xidation has been effected by cheaper elements. The per- 

entage added is very small. A steel with only 0.05% V 
hows a much less marked dendritic segregation and a 

ronger, tougher and harder ferrite than V-free steels. 

hese effects are shown in test results with several kinds 
steel and in their micrographs; a number of castings 

e illustrated, especially large parts for locomotives, both 

eam and electric. Ha (27) 

The Action of Cobalt in Carbon Steel under Consideration 
of technical alloyed Cobalt Steels, in Particular High Speed 
Tool Steel. (Ueber die Wirkung des Kobalts im Kohlenstoff- 
stahl unter Beriicksichtigung technischer legierter Kobalt- 
stiihle, insbesondere des Schnelldrehstahies.) E. HoupremMont 
& H. Scuraver. Krupp’sche Monatshefte, Vol. 13, Jan./Feb. 1932, 
pages 1-54, 

It has been found that Co is a very good alloying ma- 
terial for tool steels, especially for saws. Also the mag- 
netic properties are greatly improved. The investigation of 
the influence of Co on steel alloys is briefly summed up as 
follows; for the details of the exhaustive tests the paper 
must be referred to. Co increases in Fe-C alloys the a-y 
transformation, with more than 40% Co the y-range is 
widened. The addition of Co reduces the hardenability which 
causes less deformation and change of length when a Co 
steel is hardened. In annealed steel Co improves the strength 
at room and elevated temperatures. Co produces an increase 
in cutting capacity in high speed tool steel, and also in 
pure C steels. The addition of Co to these steels also in- 
creases the formation of austenite in hardening at high 
temperatures. An explanation of all phenomena is given 
by the structure of the steels which generally show an 
extremely uniform grain. A maximum of cutting capacity 
was found with 17% Co at 1280° C. hardening temperature. 
All tests are illustrated in curves and micrographs. Ha (27) 

Tensile Properties of Cast Steel at Higher Temperatures 
with Special Regard te the Influence of Nickel. (Festigkeits- 
eigenschaften von Stahiguss bei hihren Temperaturen 
unter besonderer Beriicksichtigung des Einflusses von 
Nickel.) E. Prwowarsxy & H. Nipper. Mitteilungen aus dem Gies- 
— der technischen Hochschule Aachen, Vol. 2, Oct. 1931, 

pages. 

See Metals & Alloys, Vol. 1, Oct. 1930, page 788. (27) 


Aluminum in Brass. (Aluminium in Messing.) Zeitschrift fir 
gesamte Giessereipraxis, Vol. 53, Mar. 20, 1932, pages 126-128. 

Al contents in brass of from .25-2% impart favorable 
properties inasmuch as Al favors the separation of the im- 
purities, the elimination of oxygen, improvement of the 
fluidity and casting properties, increase of the tensile 
strength and elasticity, improvement of forging and rolling 
properties. The special precautions to be observed in cast- 
ing Al brasses are mentioned. They should be cast as slow- 
ly as possible. GN (27) 





The Effect of Cobalt on Carbon and High Speed Steel. (Die 
Wirkung des Kobalts auf Kohlenstoff-und Schneildrehstahl.) 
Epwarp Houpremont & Hans Scuraper. Archiv fiir das Eisenhiitten- 
wesen, Vol, 5, Apr. 1932, pages 523-534. 

Study was made of 4 aifferent types of steel, C varying 
from 0.10% to 1.04%, and Co from 0.04% to 24.0%, melts 
being conducted in (1) acid high-frequency furnace; (2) 
basic open-hearth furnace; (3) crucible melting high speed 
teol steei; (4) molten ingot steel additions made to graph- 
ite crucible containing molten Co. Effect of Co was established 
from 5 different angles: (1) On behavior during heat treatment 
of C-steel; (2) on mechanical properties; (3) on case hard- 
ening; (4) increased decarbonization; (5) increase in cutting 
work and causes. The authors found that Fe-Co alloys do 
not have to belong absolutely to systems with an extended 
y-range. Moreover, the y-range is diminished with low Co 
content and corresponding rise of transformation tempera- 
ture. Only with high amounts of Co, above 40%, is the y- 
range enlarged. Transformation trend of y- into q-Fe in 
C-steel is increased, corresponding to rise in transformation 
temperature through small Co-additions, and from this it 
may be derived that transformation temperatures are more 
difficult to lower by means of speeding up cooling rates. 
This results in increased critical rate of cooling, and harm- 
ful effect on hardness. The increased trend towards struc- 
ture change expresses itself further in a decrease in amount 
of residual austenite in tempered steel and in an accelerated 
dissociation of austenite during annealing. The decrease in 
hardness is related to a magnification in hardness range 
The slight overheating sensitiveness of less rapidly hard- 
ened Co-steel is confirmed by less grain enlargement dur- 
ing cementation, A relation between grain size during ce- 
mentation and hardness was discovered which, developed 
by addition of an alloying element, corresponds to behavior 
of abnormal steels. A withdrawal of temper carbon by 
loosening causes a switch over to difficultly soluble, stable 
carbides, or graphite precipitation. Reduction of border C- 
content during cementation signifies a decreased affinity 
of y-solid solution for C, corresponding to effect of an ele- 
ment, that is weaker carbide-forming than Fe. Graphite 
precipitation occurs in large quantity only when Co-steels 
are annealed far below their transformation points. Graphite 
forming below transformation may be eliminated by heat- 
ing in y-range followed by water quench or air cooling. 
This gives a high diffusion of C in cobaltous y-solid solu- 
tion, which may likewise be observed during cementation 
A confirmation of small carbide stability and accelerated 
migration velocity of C in y-Fe was obtained from the 
strongly decarbonizing Co-steels. Co in annealed steel im- 
proves its strength at atmospheric and elevated temperature 
It is apparent that this change in strength properties, that 
indicates difficult particle separation, is related to decrease 
of lattice parameter and stronger atom combination with 
shorter space lattice plane distance. Improvement in work, 
obtained from high speed steel by Co addition, steadily in- 
creases on normal tempering at 1280° CC. up to 17% Co. 
Similar improvement may be obtained with C-steels pro- 
vided sufficient hardness is produced from the impaired 
physical property. Better cutting performance of Co alloy 
steels depends probably upon the increased hardness sta- 
bility during annealing and higher hardness under heat 
The improved hardness permanence depends on the rise in 
mechanical strength of the nucieus when the carbide con- 
glomeration is retarded. Retarding of precipitation reaction 
and carbide conglomeration by Co changes the hardness 
slope during anneal to higher temperatures and longer an- 
nealing periods. This action is proved jointly with the heat 
hardness, which gives better cutting performance. The lat- 
ter is produced by improved hardening through the effect 
of grain structure as well as by increased heat strength 
of the principal constituent, q-Fe. Included are 16 refer- 
ences, 2 tables 22 graphs, which well illustrate each im- 
portant experiment. DTR (27 


The Influence of the Elements Silicon, Phosphorus, Alumi- 
num, Nickel and Chromium on the Quasi-Isotropy and the 
Wall Thickness Sensitivity of Cast Iron. (Ueber den Einfluss 
der Elemente Silizium, Phosphor, Aluminium, Nickel und 
Chrom auf die Quasiisotropie und die Wandstirkenempfind- 
lichkeit von Gusseisen.) E. Prwowarsxy & E. SéuncHEN. Mitteil- 
ungen aus dem Giesserei-Institut der technischen Hochschule Aachen, 
Vol. 2, Oct. 1931, 4 pages. 

See Metals & Alloys, Vol. 3, Jan. 1932, page MA 25. (27) 
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INSTRUMENTS & CONTROLLERS (28) 


Measurement of the Electrical Conductance of Non-Me- 
tallic Pipe Coatings. E. R. Suerarp. American Gas Journal, Vol. 
136, June 1932, pages 22-26. aint 

Measuring coating conductance is more difficult than 
measuring conductance of a metallic circuit or an _ electro- 
lyte. The nature of conductance of coatings has been di- 
vided into 3 parts, namely, that due to large holes, that 
due to capillaries, and that due to inherent conductance. 
Conductance through capillaries is usually the chief com- 
ponent and any factor which changes or moves the electro- 
lyte within the capillaries is likely to affect materially the 
total conductance of the coating. The conductance of a 
coating therefore is not a fixed or definite value but is in- 
definite and unstable. A complete description of the direct 
current test set for measuring coating conductances as well 
as a discussion of the technique of field measurements is 
given. CBJ (28) 

The Effects of Heat Treatment on Fine Metallic Suspen- 
sions. N. N. Zrrpet. Physics, Vol. 2, Mar. 1932, pages 134-138. 

When a suspended system, such as is incorporated in a 
torsion balance or galvanometer, is supported by a fine wire 
the equilibrium position usually changes slowly for a long 
time after the load is applied. The equilibrium position of 
the system also changes with temperature. -It has been found 
that both of these disturbing factors can be eliminated by 
a suitable heat treatment of the wire. Observations have 
been made on tungsten and platinum-iridium wires of sizes 
suitable for use in the Eétvos torsion balance. Although it 
is not pointed out in the paper the heat treatments involved 
were essentially annealing treatments, and most probably 
relieved the strains set up in the wires during fabrication. 

WAT (28) 


The Value of Accurate Measurement. J. A. S. Ritson. Iron 
& Coal Trades Review, Vol. 124, Jan. 15, 1932, pages 50-81; Diacussion, 
Feb. 19, page 325. 

The great economical value of installation of exact meas- 
uring instruments, particularly for use in the generation, 
transmission and transformation of power is pointed out and 
examples given of losses accruing by faulty instruments or 
faulty arrangements of them. Ha (28) 


International Standard of Electromotive Force. Marion 
Epptey. Electrical Engineering, Vol. 51, May 1932, pages 341-343. 

Cd cells have proved to be convenient and reliable sources 
of standard e.m.f. Materials require careful chemical treat- 
ment. HgeSO, is particularly sensitive but when mixed with 
finely divided Hg can be prepared by electrolysis. Hg must 
be redistilled after an acid wash, and CdSO,4 should be of 
high quality. The use of the standard cell and the care and 
handling of it are briefly outlined. WHB (28) 


Construction of Thermo-Elements by Electrodeposition. 
H. Kersten & R. Scuarrert. Review of Scientific Instruments, Vol. 3, 
Apr. 1932, pages 189-195. 

The ordinary methods of thermocouple construction by 
joining 2 metals by soldering or welding are, in the method 
herein described, replaced by joining the metals by electro- 
deposition, making use of the fact that most metals plated 
on stainless steel may be peeled off easily. The manner of 
doing this is described in detail, the compositions of plating 
baths for Co, Ni, Cu, Cd, Fe, Ag and brass are given. This 
method can also readily be used for the plating of junc- 
tions in series, as for instance for bolometers or thermo- 
piles. The advantages of this method are that it eliminates 
the difficulties of soldering together a number of small 
wires, that the mass of the junction can be reduced to a 
minimum, and especially, that the junction may be used 
at a higher temperature than soldered junctions. Ha (28) 


The Duroscope. (Das Dauroscope.) A. Scuwarz. Zeitschrift fiir 
Metallkunde, Vol. 24, Apr. 1932, pages 93-95. 

A description of the “duroscope,” a hardness tester. Curves 
for the conversion of duroscope hardness values into Brinell 
numbers are given for C-steels, Cr-Ni steels, Al and brass. 


RFM (28) 


The Testing of Inner Walls of Highly Stressed Hollow 
Cylinders for Material Defects by Photography on Continu- 
ously Moving Film. (Die Priifung der Diinenwandung hoch- 
beanspruchter Hohlzylinder auf Materialfehler mit Hilfe 
des photographischen Aufnahmeverfahrens auf stindig 
bewegtem Filmband.) R. Loennarpt. Feinmechanik and Prizision, 
Vol. 39, Sept. 1, 1931, pages 127-132. 

The Askania Works, in coéperation with the AEG-Berlin, 
have developed a camera with an objective prism in a pipe 
of 3.25 m. length which can be introduced into the opening 
of tubes, pipes, hollow cylinders etc. for continuously photo- 
graphing the inner surface. The theory of the apparatus, 
adjustment of speed in relation to the dimensions is ex- 
plained and the construction and pictures taken illustrated. 


A special reproducing apparatus has been developed for 
this film. Ha (2° 


Control of Tunnel Kilns by Measuring Instruments. (Die 
Brandftihrung von Tunneliéfen nach Messgeriiten.) W. Lierse- 
GANG. Berichte der deutchen keramischen Gesellschaft, Vol. 13, Jan. 
1932, pages 1-13. 

The article gives a comprehensive survey on the value 
and the arrangement of temperature recorders for super- 
vising tunnel kilns which are either coal fired, gas fired, or 
electrically heated. Extensive temperature measurements 
were carried on on all 3 of the above type kilns. Informa- 
tion is also given on the composition of the fuels, waste 
gases and the fuel consumption. GN (2° 


Use of Micropyrometer for High-Temperature Melting 
Point Investigations. G. R. Fitrerer & M. B. Rover. Report of 
sabemapereres No. 3151, United States Bureau of Mines, Mar. 1932, 

pages. 

A recording micropyrometer for the determination of the 
melting point of refractory oxides is described. It is accu- 
rate for determinations using stable compounds, eutectics 
and pure oxides. The accuracy is decreased with materials 
which have wide temperature ranges of solid-liquid im- 
miscibility. 54 references. AHE (28) 





Measurement and Regulation of Temperatures in Metal- 
lurgical Furnaces (Ueber Temperaturmessung und regelung 
in metallurgischen Oefen). F. Korter & G. Scuerets. Stahl und 
Eisen, Vol. 51, Dec. 10, 1931, pages 1529-1535. 

After outlining the difficulties in continually measuring 
the temperatures of metallurgical furnaces, the authors 
show that these difficulties can be successfully overcome by 
optical measuring methods. Such an optical measuring 
method is described and illustrated in some examples as, 
for instance, open hearth furnaces, rolling mill furnaces, 
mixers, and rolling mills. The paper, furthermore, deals with 
automatic temperature recorders, describes the installation, 
working and recording. 2 references. See also Metals & Alloys, 
Vol. 3, Mar. 1932, page MA 82, GN (28) 


Use of the Tungsten-Molybdenum Thermocouple. D. BINnnte. 
Journal Institute of Fuel, Vol. 5, Feb. 1932, page 211; Abstract 
in Electrical Review, Vol. 109, Dec. 18, 1931, page 918. 

As some precious metals have a very short useful life at 
high temperatures, the use of W and Mo for temperature 
measurement in the form of thermocouples was investigated. 
The junction was not easy to weld properly due to the high 
melting-points of the metals, but twisting one end of the 
wire tightly round the other gave satisfactory results. The 
thermo-electric curve is approximately parabolic in shape. 
The useful range of the couple is from 1200° C. upwards, the 
upper limit being the softening point of the furnace refrac- 
tory material. At 1600° C., although the actual e.m.f. de- 
veloped is small, the power is more than 8 microvolts per 
degree. Variability of the couple in use was tested by taking 
heating and cooling curves of a specimen of Armco iron, 
melting point 1530° C. Even after soaking at temperatures 
of over 1600° C. there was no alteration in the e.m.f. at the 
freezing-point of the iron, nor at the §-y transformation at 
1403° CC. Portion of the couple exposed to high temperatures 
in a He atmosphere always became extremely brittle, par- 
ticularly the W wire, and could not be subsequently cold 
worked. Use of the couple at high temperatures and par- 
ticularly in oxidizing atmospheres, depends on an adequate 
protecting sheath. Highgrade porcelains are claimed to be 
impervious to gases up to 1750° C., and in the hands of a 
careful operator there seems to be no reason why accurate 
temperature measurements up to this point should not be 
obtained in combustion atmospheres. MS (28) 


The Regulation of Temperatures in Industrial Furnaces. 
(Ueber die Regelung der Temperatur in industriellen Ofen). 
V. Pascuxis. Forschung auf dem Gebiete des Ingenieurwesens, Ausgabe 
A., Vol. 2, Jan. 1931, pages 29-43; Feb. 1931, pages 57-61. 

The characteristics and sensitivity of temperature regula- 
tion are discussed and exhibited in graphical form. 

WHB (28) 


Automatic Heat Control of Open-Hearth Furnaces. (Selbst- 
titige warmetechnische Ueberwachung von Siemens-Mar- 
tin-Oefen.) C. Scuwarz. Stahl und Eisen, Vol. 52, June 2, 1932, 
pages 542-543. 

Condensed summary and discussion from the literature, 
of automatic control and supervision of open-héearth fur- 
naces. Use of instruments to get automatic control of fuel 
needs, air for combustion, draft and temperature measure- 
ments, waste gas analysis, gas pressure, heating value and 
composition of fuel, appears to be good modern practice. 

DTR (28) 


NON-METALLIC COATINGS FOR METALS & ALLOYS (32) 


Varnishing, Patina and Painting of Copper. (Vernissage, 
Patine et Peinture du Cuivre.) H. Breau. Cuivre et Laiton, Vol. 
5, Mar. 15, 1932, pages 113-115. 

Usually Cu does not need to be covered with a protective 
coating; only if the brightness of new Cu is to be preserved 
or in order to harmonize decorative effects an artificial 
coloring is applied. In the former case, transparent cellulose 
varnishes are recommended. The green patina, natural or 
artificially provided is a good protection and besides gives 
fine and harmonizing effects with the surroundings for deco- 
rative purposes. For covering with a paint the Cu should 
not be polished too brightly as the paint will not sane. 

a (32) 

Serial Tests on White Paint Coatings in Regard to Atmos- 
pheric Stability and Rust Protection Power. I. Results from 
a Testing Period of 1% years. (Bericht tiber die Ergebnisse 
einer Reihenuntersuchung von Weissfarben-Aussenanstrichen 
auf Wetterbestindigkeit und Rostschutzvermigen. I. Teil 
Ergebnisse nach 1% jihriger Versuchdauer.) FE. Maass & R. 
Kemper. Korrosion und Metallschutz, Vol. 7, Oct. 1931, pages 237-242; 
Nov. 1931, pages 265-275. 

Experiments were carried out which refer to 144 different 
coatings on mortar plaster, to 61 coatings on pine tree 
planks and to 102 coatings on iron plates. The original 
paper must be consulted for detailed information on the 
results which are presented in 6 illustrations each of which 
comprises 15-24 different samples (330 in total) and in tabu- 
lar form which allows one to pick up at a glance the sum- 
mary of the visual examination. (1) Confirmatory evidence 
was found in regard to the beneficial effect of non-oxidizing 
oil and of wood oil and of mixtures of both respectively. 
(2) Additions of benzin lacquer are detrimental, which effect 
however can be eliminated by the use of wood oil-non-oxi- 
dizing oil mixtures. (3) Oil saving lithopone never proved 
to be worse but usually better than purely precipitated ma- 
terial. (4) A marked superiority was noticed in the case 
of coatings containing Pb-chromate. The yellow discolora- 
tion, however, may prevent a wider adoption. EF (32) 


Modern Methods of Enameling Cast Iron, J. H. D. Pransnaw. 
Foundry Trade Journal, Vol. 46, Mar. 10, 1932, pages 162-165. 

Paper read before the Birmingham branch of I.B.F. deals 
with the preparation of enamel, the calculation of enamels, 
the preparation of castings for enamelling, and, in conclu- 
sion, compares the results obtained by the dusting process 
and by the wet process. Some attention is devoted at the 
end of the paper to modern enamelling furnaces and to im- 
provements that have been made in furnace appliances. 


OWE (32) 
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MANUFACTURERS’ 
LITERATURE REVIEWS 


534 Niekel Alloy Steel Castings—A pamphlet discussing 
the applications of nickel steel castings, the design of cast- 
ings, the effect of alloying elements on cast steels and 
methods of adding alloys to steel has been prepared by the 
International Nickel Co., 67 Wall St., New York, N. Y. This 
is Bulletin No. 8-A of their Nickel Steel Data and Applica- 
tions series. The 1932 issue of their Buyers’ Guide for Nickel 
Alloy Steel Products is now available. 


535 KloiZenay—The General Alloys Company, South Bos- 
ton, Mass., have developed “KloiZenay,”’ a colored glass 
poured on the casting so that the silica of the glass fuses 
with the metal. 

536 Alloy Steel Castings—A recent pamphlet issued by 
the Lebanon Steel Foundry, Lebanon, Pa., is devoted to their 
alloy steel castings for high stresses and wear resistance 
and their stainless alloy steel castings for heat and corro- 
sion resistance. 

537 Heat Treating—A card recently sent out by the 
American Metal Treatment Co., Elizabeth, N. J., describes 
their nitriding, coloring and carburizing service as well as 
their ‘“Machlet Ni-Carb-Case,” a combination process of ni- 
triding and carburizing. 

538 Metallizing—Several leaflets sent out recently by the 
Metallizing Co., Los Angeles, Calif., describe their metal 
spray coating process and its applications. 

539 Truing Tool—The Carboloy Co., Detroit, Mich., has 
sent out a leaflet showing the advantages of using the 
Carboloy truing tool for finish dressing a wide range of 
grinding wheels. 

540 Furnaces—Bulletin No. 335 of the W. S. Rockwell Co., 
New York, N. Y., is devoted to their roller hearth furnaces, 
electric and fuel fired, for continuous heat treatment of 
metals. 

541 Valve Spring Wire—A pocket-size booklet prepared 
by the Wickwire Spencer Steel Co., New York, N. Y., dis- 
cusses the manufacture of their valve spring wire, its 
heat treatment and inspection. A table showing the tensile 
strength of various gages of the wire is included. The same 
company has prepared a booklet devoted to their welding 
wire. 

542 Die Blecks—A leaflet sent out by the Heppenstall 
Co., Pittsburgh, Pa., discusses the manufacture of their die 
blocks. A pamphlet prepared by the same company is entitled 
“Serving Industry for Three Generations” and contains a 
short history of the company, describes their metallurgical 
service and facilities, and illustrates their products. 

543 Refractory Cements—The different grades of their 
refractory cements are itemized in a booklet sent out by 
the Carborundum Co., Perth Amboy, N. J. Bulletin 6-A of 
the same company is devoted to their recuperative malleable 
iron air furnaces. 

544 Salt Baths for Heat Treating—The J. W. Kelley Co., 
13209 Athens Ave., Cleveland, Ohio, has sent out a leaflet 
giving the characteristics and applications of their various 
kinds of salt mixtures for use in heat treating. 

545 Protected-Are Electrode—The Hollup Corp., 3333 West 
48th Place, Chicago, IiL, has sent out an announcement of 
their “Sureweld,” a new protected-arc electrode. 

546 Jointing Material—aA leaflet distributed by the Cling- 
Surface Co., 1032 Niagara St., Buffalo, N. Y., describes the 
use of “Permac,” a dry metallic powder for making flange 
and other joints without the use of packing. 

547 Weld it Well—A booklet with this title has been 
issued recently by the Harnischfeger Corporation, Milwau- 
kee, Wis. It is a fully illustrated book on the latest develop- 
ments in welding practice and welder design, one double- 
page spread being a cross-section diagram of an arc welder. 
Bulletin HW-2. 

548 Cold Mills—Bulletin P-202 of the United Engineering 
& Foundry Co., Pittsburgh, Pa., describes and illustrates 
their Precision cold mills, 2-high, 3-high, and 4-high, for 
the cold rolling of sheets and strips in all commercial metals, 
from heavy gages down to thinnest foils and flat wires. 

549 Eraydo—The second edition of “Reference Data on 
Eraydo” has been issued by the Illinois Zine Co., 332 So. 
Michigan Ave., Chicago, Ill. Eraydo is a zinc base alloy con- 
taining silver and copper to form a tough metal, said to be 
adapted to deep drawing, extruding and forging. The hand- 
book describes it, gives its physical, chemical and electrical 
properties and illustrates many of its applications. 
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Dr. Charles F. Barrett and Dr. Dana W. Smith are now work- 
ing under Dr. Mehl at the Bureau of Metallurgical Research. 
Dr. Barrett formerly of the Naval Research Laboratory at 
Washington is working in the capacity of Physicist and Dr. 
Smith, who was a graduate student at Yale last year, is now 
at the Bureau working as the Assistant Metallurgist. 
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550 Fluid Meters—Bulletin No. 300 of the Bailey Meter 
Co., Cleveland, Ohio, describes and illustrates several types 
of meters and deals with their applications and methods of 
installation. 

551 Corrosion and Heat Resistant Steels—Bulletin No 
30-9 of the Wehr Steel Co., Milwaukee, Wis., gives the physi- 
cal analysis of the Wehr corrosion and heat resistant steels 

0952 Copper—The Oct. Ist issue of the Bulletin of the 
Copper & Brass Research Association, 25 Broadway, New 
York, N. Y., pictures a number of interesting applications of 
copper and bronze. 

553 Furnace & Burner Equipment—aA recent bulletin of 
the Surface Combustion Corp., Toledo, Ohio, is devoted to 
their burner equipment, standard furnaces and continuous 
furnaces for annealing, carburizing, hardening, normalizin; 
nitriding and forging. 

554 Electric Furnaces—Bulletin 4a of the Ajax Electro 
thermic Corp., Trenton, N. J., describes and illustrates their 
3 kva. converter and furnace, by means of cross-section dia- 
grams. 

555 Cast-Refract—A pamphlet sent out by the Quig! 
Co., 56 West 45th St., New York, N. Y., describes their “Cast- 
Refract,” a new type of refractory which can be cast or 
molded on the job and can be put under full heat within 24 
hours, It is said to have excellent refractory properties up 
to 2600—2800° F, 

556 Pipe Bending—Bulletin No. 50 of the A. M. Byers C 
Pittsburgh, Pa., is entitled “Principles and Practice of Bena- 
ing Byers Genuine Wrought Iron Pipe.” It describes wha 
happens when pipe is bent and gives the minimum diamete: 
of bends which can be made in various sizes of pipe. 

557 Are Welders—A leaflet sent out by the Universal 
Power Corp., 12367 Euclid Ave., Cleveland, Ohio, describes 
their portable road trailer type are welders. 

558 Chemicals—The winter price list of the Roessler & 
Hasslacher Chemical Co., New York, N. Y., has just been 
issued. Prices of chemicals for all industries are shown. 

559 Tool Steel—A number of foiders have been prepared 
by the Columbia Tool Steel Co., Cleveland, Ohio, each de- 
voted to one of their tool steels. The applications, machining, 
forging, annealing, hardening, tempering and grinding of 
each steel are given. 

560 Controllers—The Automatic Temperature Control Co., 
Inec., Philadelphia, Pa., has issued several leaflets describing 
ee motor operated controllers, valves for fuel oil and 
relays. 

561 Steel Chain—The Link-Belt Co., Chicago, Il., has just 
issued an illustrated 144-page catalog on steel chains rang- 
ing in size from small chains having an ultimate strength of 
950 lbs. to powerful chains of 1,500,000 lbs. strength. 

562 Eleetrie Metal Heaters—Several types of electric 
metal heaters are described in a folder sent out by the 
American Car & Foundry Co., New York, N. Y. 

563 Controller—A circular sent out by Lucius Pitkin, Inc., 
New York, N. Y., discusses the Tour temperature controller 
and its points of superiority. 

564 Whiting Founder—A late issue of this publication of 
the Whiting Corp., Harvey, Ill., contains articles entitled 
“Pulverized Coal in the Foundry,” “Material Handling in the 
Foundry” and “Converter Steel.” 

565 Seamless Tubing—The use of seamless tubing for 
making parts is economical according to a folder issued by 
the National Tube Co., Pittsburgh, Pa. 

566 Springs—aAn article entitled “Helical Torsion Springs” 
is the feature article in a recent issue of the Mainspring, a 
publication of the Wallace Barnes Co., Bristol, Conn. 

567 Price Card—The Republic Steel Corporation, Youngs- 
town, Ohio, has issued a new price card, effective Oct. 1, 1932, 
on Toncan Copper Molybdenum Iron Pipe. It embodies 4 
simplified method of computing prices and shows slight 
changes in prices of various sizes of the pipe. 

568 Data on Heating-Unit Design—The Hoskins Manu- 
facturing Co., Detroit, Mich., has prepared a convenient card 
for determining the length of wire necessary in designing 
coiled units using Hoskins-Chromel “A.” 
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